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EVER VIGILANT. 


Not just a platitude—it’s a 
fact of life in the world of 
electronic surveillance. 


At Andrew Government Products 
Group our business is providing the 
systems and the tools for constant 
vigilance. The Government Products 
Group is Andrew Corporation’s 
response to customers’ needs for 
high-tech surveillance solutions. 


Four of Andrew’s national-defense 

oriented companies—two in the 
United States, one in Australia 
and one in Canada—have formed 
a unique relationship committed 
to providing the finest sur- 
veillance systems in the world. 


It’s this sort of synergism that has 
earned two of our Gov- 
ernment Products 

Group companies, 

Scientific Communica- 

tions, Inc., and Andrew 
Australia, the contract 

for the design, develop- 

ment and system 

integration of a Tactical 

High Frequency Direc- 

tion Finding Collection System 
for the U.S. Forces Command. 


For more information about how we 
can help you be ever vigilant, write 
or call (800) 255-1479 for our 
informative, full-color capabilities 
brochure. 


Beyond the Boundaries 


CANDREW 


Government Products Group 


Andrew Antennas Proprietary, Ltd. Andrew Antenna Company, Ltd. SciComm, Inc. Kintec, Inc. 

153 Barry Road 606 Beech Street 2908 National Drive 12205 28th Street North 
Campbellfield, Victoria, Australia 3061 Whitby, Ontario, CanadaL1N5S2 Garland, TX U.S.A.75041 St. Petersburg, FL U.S.A. 33716-1823 
Telephone: (03) 359-2322 Telephone: (416) 668-3348 Telephone: (214) 840-4900 Telephone: (813) 577-7566 


KMR-6000 
Key 
Management 
Recorder 


For Crypto Material and 
Crypto-Key Management... 


DNV-2000 
Tactical 
DSP Voice 
security 


DVC-2419 
Strategic 
Digital Voice 
security 


XMP-5500 
High- Traffic 
Digital Message 
Security 


DLE-7000 

Bulk, Link, 
and Trunk 
Security 


KLG-6000 
Key List 
Generator 


Protect with Datotek — A World 
Leader in Cryptographic Systems. 


Datotek offers the most capable and cost-effective 
umbrella of combat crypto equipment available. This equip- 
ment features interoperable terminals, integrated logistics 
with electronic crypto-key distribution, and management 
systems that meet tactical and strategic requirements while 
ensuring cryptographic integrity. 

Our crypto material management system uses the latest 
computer-aided command and control techniques to elimi- 
nate human error, detect internal/external compromise, and 
implement distribution monitoring. The KMR-6000 has 
modules for planning, implementation, and accounting of 
crypto networks, operational accounts, material inventory, 
personnel, crypto-key production/distribution, and device 
Status. This management system operates with the 
KLG-6000 to produce crypto-key for Datotek’s products. 
These products protect against even the most rigorous 
cryptanalysis and also manage and produce crypto-key for 
any manufacturer’s crypto equipment to effect auditable 
network security. 

We work closely with our customers to select the most 
cost-effective and efficient system for every application. 
Datotek’s services include custom development, product 
modification, system engineering, joint development/pro- 
duction programs, installation, operation, repair, and sup- 
ply. Complete management, operation, and maintenance 
training are provided and supported with spares kits, test 
equipment, and documentation. Datotek’s reliable systems 
are operational around the world providing state-of-the-art 
security for military, diplomatic, and administrative com- 
munication networks. 


3801 | Realty F Road, Dallas, Tx. 75244-4376, USA 
; Telephone (214) 241-4491 
Telex 6829037 

4 Fax (214) 241-6735 


© Datotek Inc. 1988 


Your multichannel transmissions — 
Can others understand them? 


If you need to transmit confidential information, consult CRYPTO AG, 
the Swiss no. 1 in communications security. For over 60 years our high 
security ciphering systems have been in use with government agencies, 
military services and leading businesses all over the world. We make 
sure that your secret messages remain secret, regardless of the method 
of communication. CRYPTO. Secrets remain secret. 
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CRYPTO AG 

P.O. Box 474 

CH-6301 Zug/Switzerland 
Phone: +41 42/44 77 22 

Telefax: G2/G3 +41 42/4122 72 
Telex: 868 702 cry ch 
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Allow front line communications to fall It’s the most cost-effective approach yet to 
behind ECM advances and you allow the enemy long-term combat net radio ownership. 
to pinpoint your positions. And it’s supported by one of the world’s 
What you need isa totally integrated best known names in tactical communication 
HE/VHF system that’s capable of staying ahead systems: Plessey. 
of ECM developments. Find out more from Plessey Military 
Such a system is the Plessey System 4000. Communications Limited, Southleigh Park House, 
Its capability is unique. Eastleigh Road, Havant, Hampshire PO9 2PE. 
State-of-art System 4000 with its Tel: Havant (0705) 474181. Telex: 86769. 


armoury of ECCM techniques provides a secure 
voice and data communications link from the 


front line back to rear areas. PLE SSEY 
System 4000 consists of five subsystems 


which together provide a nation with a complete 


communications solution. The height of high technology 


PLESSEY and the Plessey symbol are trade marks of The Plessey Company ple. 
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Field telephone systems 
AN/COM Industries 
Canadian Marconi Company 
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Hughes Aircraft Company 
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AN/COM Industries 
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Andrew Corporation 
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Magnavox Government & Industrial 
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Napco International 
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Datotek 
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Datotek 
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Philips Usfa 


Manpack radios 

AN/COM Industries 

FIAR 

G E Mortley, Sprague & Co 

Harris RF Communications & RF Systems 
Group 

Magnavox Government & Industrial 
Electronics 

Napco International 

Transworld Communications 


Masts 
Larimart 


Measurement system in underwater 
environment 
USEA 


Message-switching equipment 
Alcatel-STK 

GEC Telecommunications 
Hollandse Signaalapparaten 


HIGH TECH 
HF-SSB/FSK FAMILY 


Our RT100 family of HF radios utilizes the latest in 
high technology to offer significant breakthroughs 
in price/feature/performance ratios. Now, for the 
first time, advanced features such as our 
TRANSCALL adaptive frequency management 
system, selective calling, full remote control, 
channel scanning, error-correcting radioteletype 
and high powered linear amplifiers with automatic 
antenna tuners are available at AFFORDABLE 
prices. Write or call us for our complete catalog. 


AVAILABLE ON GSA CONTRACT 


1.6 - 30 MHZ 

100HZ (Optional 10HZ) Steps 

e 100 Memory Channels and/or 
Continuous Tuning 

e 125/400/1000 Watt Models 

e Full Remote Control 

¢ Modular Repairable 

Construction 


TRANSCALL Adaptive Option 
Channel Scanning 

Selective Calling Option 
Automatic Antenna Tuners 
RTTY/ARQ/FEC Systems 
FCC Type Accepted Models 
‘““Fly-Away’’ Suitcase Model 
Designed and Made in USA 


. TRANSWORLD COMMUNICATIONS, INC. 
ENSWORLD) A SUBSIDIARY OF DATRON SYSTEMS, INC. 
for communications 949 Pauma Place, Escondido, CA 92025 USA, Phone (619) 747-1079, Telex 695-433 


LARIMART 


SECOND GENERATION 
OF TACTICAL TERMINALS! 


e high speed 

digital message trasmission (1.200 bit/sec) 
over radio audio band 

e extremely effective automatic 

errors correction and answerback 
confirmation 

e high effectiveness of used comunications 
media especially over HF band 

e target data trasmission to 

support artillery units by forward observers 
e fully operational from - 40°C to + 65°C 

e interface via HF/VHF/UHF radio or telephone 
line « pre-text or formatted message 


LARIMART S.p.A. 

Via di Torrevecchia, 12 - 00168 Rome Italy 
Tel.: (06) 3387341/2/3/4 

Telex: 621298 LRTROM | 


Telefax: (06) 3386784 


It takes microprocessor 
control... 


to make HF links secure. 


The military requirement: 
Rapid establishment of connec- 
tions. Constant availability 
regardless of topography and 
distance. Non-interceptible, 
interference-proof operation. 


The Siemens solution: 

Using a variety of power output 
ratings and aerials, the Siemens 
CHX 200 family of HF transceivers 
offers communication that’s 
highly secure and steady what- 
ever the distance or topography. 
Featuring selective call and auto- 
matic channel selection, our 

CHP 200 communications proces- 
sor provides for automatic 
establishment of links. 


A19100-VO-Z33-V1-7600 


ARQ and FEC data protection 
keep the high quality of communi- 
cations stable at any time. Pre- 
amble and information encryption 
(TRANSEC and COMSEC) plus 
frequency hopping and burst 
transmission safely ward off com- 
munications intelligence and 
electronic counter measures. 


The military requirement: 
Easy adaptation to different 
operational concepts. Great 
equipment mobility. 


The Siemens solution: 
Individual units in the CHX 200 
transceiver family can be com- 
bined in many ways to warrant the 
full versatility of a system capable 
of telex and morse communi- 
cations or voice and data trans- 
mission. Thanks to their sturdy 
and compact design, they will 
render the CHX 200 fit for mobile 
deployment. 


The military requirement: 
Easy to operate and maintain. 
Short user training. 


The Siemens solution: 
Microprocessor-assisted func- 
tions, modular design, digital read- 
out in all modes, and built-in test 
equipment -— all combine for the 
system to stand up to the most 
demanding standards. 


Our CHX 200 is a proven, 
economical system for 
deployment in military 
communication networks. 


| | | 
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Always in the 


forefront of technology. 
Siemens. 
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Alcatel-STK 

GEC Telecommunications 
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Teletype and teleprinters 
Datotek 
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Napco International 
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Test, measurement and maintenance 
equipment 
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Napco International 

Philips Usfa 
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[10] 


Magnavox Government & Industrial 
Electronics 

Napco International 

Transworld Communications 


Transmitters 

AN/COM Industries 

Canadian Marconi Company 

Dansk Radio 

FIAR 

Harris RF Communications & RF Systems 
Group 

Hollandse Signaalapparaten 

Napco International 

Transworld Communications 


Tropospheric scatter systems 
Harris RF Communications & RF Systems 
Group 


Uhf equipment 

Canadian Marconi Company 

G E Mortley, Sprague & Co 

Harris RF Communications & RF Systems 
Group 

Hollandse Signaalapparaten 

Magnavox Government & Industrial 
Electronics 

Napco International 


Underwater communication systems 
Hollandse Signaalapparaten 

Napco International 

USEA 


Underwater sensors 
USEA 


Vehicle communication systems 

Alcatel-STK 

AN/COM Industries 

Datotek 

Harris RF Communications & RF Systems 
Group 

Hollandse Signaalapparaten 

Larimart 

Magnavox Government & Industrial 
Electronics 

Napco International 


Vhf communication systems 

Datotek 

G E Mortley, Sprague & Co 

Harris RF Communications & RF Systems 
Group 

Hollandse Signaalapparaten 

Larimart 

Magnavox Government & Industrial 
Electronics 

Napco International 

Transworld Communications 


VIf communication systems 

Datotek 

Hollandse Signaalapparaten 

Larimart 

Napco International 

Technology for Communications International 
(Broadcast & Communications Division) 


ELMER OTE LABEM 


POMEZIA (ROMA) FIRENZE VIMODRONE (MILANO) 


INDUSTRIE PER © 


LO SPAZIO E LE 50 
COMUNICAZIONI spa 


50125 FIRENZE - VIALE N. MACHIAVELLI, 29 - TEL. 055/220284 - TELEX 573554 - TELEFAX 055/229432 
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Today's defence markets 
move fast. You can't afford 
to be out of touch. You need 
up-to-date news. News of 
changes in defence policy 
around the world. The latest 
situation in political hotspots. 
Informed opinion on 
developments in all types of 
military equipment. Who's 
changing jobs. Who's 
winning orders. You need to 
know now. And you need 

to know that the information 
is accurate, trustworthy, 
authoritative. 


You need Jane’s Defence 
Weekly. 


Forty special correspondents 
bring you vital insights into 
every aspect of defence to 
allow you to act quickly and 
confidently. 


HAT S HAPPENING. 


Make sure you know 
what's happening. 


Read Jane’s Defence Weekly. 


JANE'S 
DEFENCE WEEKLY 


Sentinel House,PO Box 39, 
10/12 Massetts Road, 
Horley, Surrey RH6 7YZ. 
Tel: (0293) 820170 


TELENORMA creates links 
Between Command and troops 


Over all obstacles 


Requirements for speed and mobility in 
extreme field and climate conditions place 
high demands on communication of armed 
forces and security institutions. 
TELENORMA‘s mobile telephone ex- 
change MEX provides trouble-free com- 
munications. 

A system that can be operated manually or 
automatically via lines, radio links and, for 
greater ranges, via satellite. With a modu- 
lar concept which meets all special mis- 
sion requirements. In both manual and 
automatic operating modes, this system 
can be expanded up to 36 ports and 
generally also be linked to other special 
telephone networks. 

No matter what the conditions are - 

MEX guarantees the connection. 


The result: Communication with concept 


<> TELENORMA 


Telefonbau und Normalzeit GmbH 

P.O. Box 10 21 60: D-6000 Frankfurt 1 

Dept. OV-V Export : Public switching systems 
Phone: (69) 2 72 36 44 -: Telex: 416 775 tnvma 
Federal Republic of Germany 


A member of the Bosch Group 


USEA SpA 
HEAD OFFICE AND RESEARCH LABORATORY 
19030 PUGLIOLA DI LERICI (LA SPEZIA) - ITALY 
VIA G. MATTEOTTI, 63 

TEL: (0187) 967125-968267 

TELEX: 571216 USEA-| 


nner 


USE Raresuusrsn 


ACOUSTICS 


A CONSULTING, ENGINEERING & MANUFACTURING 
COMPANY OPERATING SINCE 1951 IN THE AREAS 
OF U.W. ACOUSTIC & SIGNAL PROCESSING 
SPECIALIZED IN: 


» EQUIPMENT FOR ACTIVE & PASSIVE SONARS 

» UNDERWATER COMMUNICATION SETS 

« TRANSPONDERS FOR TORPEDOES & SONARS 

» WIDE RANGE ELECTROACOUSTIC TRANSDUCERS 
» ACOUSTIC NAVIGATION & POSITIONING 

s RADIATED NOISE MEASURING RANGES 

» SHIP VIBRATION MEASUREMENT & CONTROL 

» SPECIAL DESIGN ACCORDING TO CUSTOMER 
REQUIREMENTS 


REGISTERED OFFICE 


00198 ROMA - ITALY 
VIA PANAMA 52 

TEL: (06) 841441 
TELEX: 621276 ELSEL-I 


[13] 


All you need to install the 
new AN/COM 
50W RF 
AMPLIFIER 
in just 

5 minutes... 


Standard 
GRC-125 


with AN/COM 
SOW RF 
AMPLIFIER (AM-4677B) 


It's that easy for a complete field installation. 


It's designed as an economical upgrade for the standard 
GRC-125, GRC-160, VRC-53, and VRC-64 vehicle and fixed 
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Hummel vhf jammer in a vehicle-mounted 
German forces, and manufactured by AEG 


2 x 2 metre shelter with a log periodic dipole antenna. In service with West 


Hummel is an automatic response jammer designed for use against voice and 
data traffic. 
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A new electronic warfare receiver is increasing the probability of intercept of threat radar emitters in 


dense signal environments. The Microscan Receiver, built by Hughes Aircraft Company, allows 
detection of low-level signals even in the presence of much larger in-band signals. Pulses as short as 

50 nanoseconds can be detected with 100 percent probability over an instantaneous bandwidth of | 
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Seasparrow system, including on the way 
the F-104 G, the Mirage 5B, 

or the F-16, for MBLE 

@ the same concern for precision, 
reliability and perfection needs. 

TZ} @ the same vision of 


and in the air... 


military 
telecommunication. 


The specialist of high frequency radio 
communications, MBLE has developed 
the PRC/VRC 600. 


A revolutionary transmission system 
for which the RT 600 transmitter- 
receiver is the heart. 


The PRC/VRC 600 satisfies all military 
requirements and is available in three 


types: 


@ portable backpack model 
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Foreword 


Progress made in 1987 towards intermediate nuclear force 
(inf) reductions by the USA and the Soviet Union has, at 
least for the moment, turned the defence spotlight on the 
strategic nuclear assets of both sides, including those carried 
by submarine launched ballistic missiles (slbms). Recent 
estimates from the International Institute for Strategic 
Studies suggest that since the close of the 1960s, the USA has 
deployed 640 slbms with a total of 6656 nuclear warheads, 
and in roughly the same period the Soviet Navy has deployed 
some 928 slbms with a nuclear warhead population of 3344. 
In terms of over all strategic nuclear warhead count, this 
represents nearly 48 per cent of the US arsenal and over 30 
per cent of the Soviet counterpart. 

Any evaluation of the relative strengths of these slbm 
forces does not, of course, depend simply on warhead count. 
Considerations such as the range of the different delivery 
systems, the numbers, capabilities and operational readiness 
levels of ballistic missile nuclear submarine (ssbn) fleets and 
the numbers and capabilities of the associated attack 
submarines on either side are clearly critical. So too is the 
effectiveness of the communications systems which link the 
various submarine fleets with their command centres ashore. 
Here, rather alarmingly when the destructive power at sea at 
any one time is taken into account, current communications 
technology is probably the least satisfactory available to any 
branch of the armed services. Moreover, some observers 
argue, that in sharp contrast to other sectors, the Soviets are 
building up a significant lead in one of the current submarine 
communications technologies, while the USA has on the one 
hand mounted demonstrations of superior technologies, it 
has also dissipated its advantage by trying to advance 
simultaneously in several different directions. 

The basic problem with submarine communication sys- 
tems is that the water which conceals the slbm platforms and 
their hunter-killer counterparts, is a very difficult medium so 
far as radio wave propagation is concerned. To over-simplify 
the matter somewhat, the nearer a submarine is to the 
surface, and the slower it is moving, the better are the 
possibilities for communication. Unfortunately being near 
to the surface and moving slowly can make the vessel much 
more susceptible to detection and vulnerable to hostile 
action; a stopped submarine on the surface is most vulner- 
able of all. 

The most common means of long haul communication, 
with submerged submarines at sea are very low frequency 
(vIf) broadband systems, backed up by high frequency (hf) 
and low frequency (If) links. Ssbns have to rise to at least 
periscope depth to employ ultra high frequency (uhf) and 
above satellite links. Surface ships and aircraft can act as 
radio relay stations for ssbns with vlf, uhf and very high 
frequency (vhf) systems. 

Vif has a number of drawbacks. Signals penetrate sea 
water to depths of up to about 9 metres, and the submarine 
receives these signals by deploying either a bouyant or 
floating antenna several hundred metres long, or an antenna 
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buoy. Using current versions of the former requires the 
submarine to be within 18 or so metres of the surface and 
running at around 10 knots. This can make the boat 
vulnerable to acoustic detection which is most effective in the 
upper layer of sea water. Using a towed buoy increases the 
submarine’s communication depth to about 45 metres, but 
reduces running speed to about 4 knots. Both the antenna 
buoy, which may be as near as 6 metres to the surface, and 
the wire antenna increase the possibility of magnetic 
anomaly detection by surveillance aircraft, and place con- 
straints on the direction of the submarine movements. At the 
same time vif communication has a low data rate. The USA’s 
Verdin vif system, for example, is reportedly capable of 67 
words per minute, a rate which is not thought to be exceeded 
by the Soviets who operate a network of about 30 vif 
stations. 

In view of the above, interest in the use of extremely low 
frequency (elf) technology has beem growing since the 1970s. 
Earlier experimental work demonstrated that in systems 
operating at this frequency, the ionosphere and the earth 
itself act as a waveguide with the result that extreme long 
range propagation is achieved. Elf also suffers much less 
attenuation in sea water than vif and the higher bands. In 
1972, the US Navy communicated with a Thresher class 
attack submarine travelling at 16 knots at a depth of 120 
metres 7; in 1985 a US Navy submarine with the Pacific Fleet 
using prototype equipment supplied by GTE picked up 
signals from the Clam Lake, Wisconsin elf transmitter whilst 
submerged at “... hundreds of feet...” In addition to its 
water penetration capability, elf is difficult to jam, invulner- 
able to electromagnetic pulse, and can penetrate several 
metres of ice. This last consideration is of some importance 
in view of the fact that the latest Soviet Typhoon class of ssbn 
appears to be purpose-built for patrol under the Arctic ice 
cap. Unfortunately, elf like vlf has some major disadvan- 
tages. Most obviously it requires very long shore-based 
antennas. Even using the resistive properties of the gound on 
which they are constructed to reduce the actual size of the 
ironwork above, antennas extend over tens of kilometres. 
The one proposed by the UK Ministry of Defence in the 
Glengarry Forest in the Highlands of Scotland, for example, 
would cover over 22 kilometres. This makes elf transmitting 
stations fairly vulnerable to hostile action. Even a transpor- 
table version, such as that using a 3 kilometre antenna lifted 
by an aerostat in a 1987 test carried out for the US Navy and 
the Defense Advanced Research Projects Agency (DARPA), 
is scarcely inconspicuous. Elf also requires very high power 
transmitters and has an extremely low data rate: it has been 
calculated that the transmission of a 3 character coded 
message might take up to 20 minutes to be received. 
However, the additional depth which this technology would 
provide to ssbns in a future period of international crisis is 
considered by both sides to be critical. The point is that the 
ability to detect and locate any significant percentage of the 
opposition’s ssbn strength might make actual hostilities 


Today, you need more flexibility from your tactical radios. Magnavox’s AN/PRC-113 VHF/UHF manpack puts the 
newest electronic technology to work. To give you major communications advantages. 

Besides greater reliability, the AN/PRC-115 offers improved and common logistics. Eight-channel preset. Re: 
duced size and weight. And full U. S. military qualification. AS well as optional UHF ECCM mode of operation. And 
compatibility with most approved security devices. Also available in vehicular, transportable, and SATCOM config- 
urations using basic PRC-113 receiver-transmitter. 

The AN/PRC-113 travels anywhere. And Magnavox builds it to weather the most hostile environment. Today 
you need more from radio communications. Magnavox gives you More. 

For further information, TELEX: 23-2478. TELEFAX: 219-429-7600. 


Complex tactical maneuvers require a more | 
sophisticated radio. Manpack/vehicular, from _ 
a ath Magnavox. 


AN/PRC-113 VHF/UHF Manpack Radio 
VHE/AM (110-150 MHz) - UHF/AM (225-400 MHZ) 
manpack voice/data communication set} 
with COMSEC compatibility and optional ECCM gs 
UHF operation. be 


. 


t ration, 
ECCM UHF ope! 


Electronic Systems Company 
4313 Production Road, Fort Wayne, IN 46808 USA 


[20] 


more likely than less. Both the US and Soviet navies have 
accordingly devoted considerable resources to the develop- 
ment of elf technology. 

So far as existing vlf communications capability is con- 
cerned, the USA is generally considered to have the edge at 
present. In addition to its land-based facilities, it operates 
what is known as the TACAMO system (the word is an 
acronym derived from the order to Take Charge And Move 
Out). This round-the-clock system operates over the Pacific 
and Atlantic Oceans and has been continuously airborne 
over the latter since late 1973. TACAMO uses modified 
Lockheed EC-130 aircraft equipped with high power vlf 
subsystems and trailing wire antennas to relay messages to 
submerged submarines. In the TACAMO II system, the 
ageing EC-130s are being replaced by Boeing E-6A Hermes 
aircraft. The first of 15 of these had its maiden flight in early 
1987. 

The E-6A is a major improvement over the EC-130. Emp- 
hardened, it can be refuelled in flight and therefore provide 
extended geographic coverage to support the wide-ranging 
Trident ssbns. It also has speed and altitude advantages, and 
can operate out of a wider range of airfields. However, the 
TACAMO mission equipment, which is centred on the 
Rockwell AN/USC-13 communication system, will remain 
substantially the same despite planned improvements to its 
power amplifier and dual trailing wire antennas. Last year 
Rockwell was contracted to rrmove AN/USC-13 commun- 
ication suites from EC-130 aircraft and refurbish them for 
installation in the E6-A. Since the US Navy is still 
investing heavily in the TACAMO II airframe, any 
immediate, large scale upgrade of the communications 
subsystem seems unlikely. Meanwhile, the Soviets may be 
moving in the direction of an airborne vlf relay system. It is 
thought, for example, that the Tu-95 Bear J aircraft could be 
equipped with vlf equipment for this application. 

The division of honours at elf is much less certain. The US 
Navy’s attempts to expand its small and relatively low power 
installation in Wisconsin and supplement it with one nearby 
in Michigan have been dogged with controversy. Turned on 
and off by succeeding administrations, the elf facility has 
been vigorously opposed by the environmental lobby in the 
USA. Although in late 1987 the House and Senate Armed 
Services Committees voted to support the Navy’s elf 
research and development request, rigorous monitoring of 
the possible biological and ecological results of the install- 
ations is continuing. 

In the UK, indecision regarding the size of antenna 
required has delayed any detailed engineering surveys of 
suitable sites. 

The USSR, which to date has not been constrained to take 
_ public opinion into account, nor to accommodate the views 
and concerns of environmentalists, may have stolen a march 
on the NATO allies. One recent analysis? claims that all 
Soviet ssbns, as well as as the Oscar/Charlie class of guided 
missile submarines are equipped for elf communications. 
Another‘ says that three elf shore stations which outdistance 
and outpower the US facilities are currently in operation. 

While attempts are being made in the West to overcome 
some of the limitations of both vIf and elf communication 
systems (including initiatives such as the 1987 award of a 
contract to the UK’s Marconi and Italy’s Sirti to develop an 
improved vlf system for NATO submarines using auto- 
mated broadcast text preparation, data switching and 
improved transmitters) alternative technologies are also 
being investigated to provide long haul submarine commun- 
ications. Included are the use of meteor burst commun- 
ication buoys to relay messages to submerged submarines, 
and the use of the ionosphere as a natural antenna. In the 
latter case, researchers at Pennsylvania University believe 
that the employment of high power radio waves to heat 
charged particles in the ionosphere could produce a natural 
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antenna capable of reflecting salt water-penetratable signals. 
Much more mature than these, though, is the idea of using a 
blue or blue/green laser transmitter carried onboard a 
satellite to relay messages to a submarine from shore- 
installations, aircraft or surface vessels. Lasers are capable of 
high bit rates — even in submarine communication applica- 
tions — and blue light will penetrate hundreds of metres into 
salt water. 

Although it is not suggested that laser communications 
could completely replace vif and elf systems they would 
undoubtedly provide a much needed supplement. Develop- 
ment of the USA’s Submarine Laser Communications 
Satellite (SLCSAT) System began under the aegis of 
DARPA in 1978 and has been funded to the tune of nearly 
$200 million since that time. The general concept has 
reportedly been validated a number of times using aircraft 
links to submarines. To date, Lockheed and Northrop have 
done work on submarine qualifiable sources and detectors 
for the SLCSAT programme, and McDonnell Douglas 
Astronautics, which in 1980 demonstrated a 1 Mbits/s air-to- 
ground laser communication system, has secured a US Navy 
contract to develop a solid-state laser. Related developments 
included GTE demonstrating an air-to-air laser link between 
two C-135 aircraft and upgrading a blue green laser for 
aircraft-to-submarine applications. The company also 
received a contract from the US Navy Naval Ocean Systems 
Center in mid-1987 to design an advanced optical receiver in 
support of signals transmitted from an airborne or space- 
borne laser transmitter. Rear Admiral Lawrence Layman, 
head of the US Navy’s command and control activities 
told the House of Congress Appropriations defence sub- 
committee in late 1987: “The programme offers a rather 
unique capability because for the first time we would be able 
to communicate with our submarines, either tactical or 
strategic at depths and speed, and not require the submarine 
to be shackled in any manner by a communication require- 
ment. 

The general concensus is that this kind of activity has put 
the USA in front of the Soviet Union. Although the former is 
still feeling the effects of the Shuttle disaster in terms of 
satellite launch availability, and the USSR is believed to 
be very advanced in power laser technology, the semi- 
conductor and software expertise necessary for submarine 
laser communication systems is not equally divided between 
the two. At present, however, the SLCSAT programme finds 
itself in limbo. Department of Defense budget requests for it 
have been cut back by a third, and none of the services has 
assumed responsibility for the DARPA project. There have 
been suggestions — subsequently rebutted — that special 
interest groups within the US Navy are dragging their feet 
and that additional money for SLCSAT will adversely affect 
requests for funding for current systems. The argument that 
the space sector of SLCSAT is unacceptably vulnerable is 
odd since the same consideration presumably applies to the 
Milstar satellite communications capability which will be 
installed in all US submarines. Certainly there is still 
technological development and engineering work to do on 
SLCSAT, but what seems to have happened is that the US 
military establishment, having spread its bets between vIf, 
elf, improved TACAMO and Milstar, is not sure if it now 
actually needs laser communication, particularly with an 
estimated $2 billion price tag. This is a huge amount of 
money, but then again some view 20 minutes as a huge 
amount of time to pass a three-character message to an ssbn. 
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Equipment 


Radio Communications 


BDR 500 HF/SSB Transceiver 
System 


The main equipment in the BDR 500 range of hf/ssb 
transmitter/receivers is the BDR 510, developed at the 
end of the 1960s, and used as the basic unit in portable, 
vehicular and fixed configurations. 

For a medium-power station, NV Philips & MBLE 
Associated SA has designed an automatically tuned 
100-watt amplifier system for vehicular and fixed use. 

To update the BDR 510 programme NV Philips & 
MBLE Associated SA derived from it the BDR 550 
programme, with increased output power, extended 
frequency range and 100Hz steps. 


STATUS 

Development began in 1968 with the first prototype 
completed in 1971. It is in service with the Belgian 
Para-commandos, the French Gendarmerie and several 
African, Latin American and Asian countries. Its 
successor is the PRC/VRC-600 


TECHNICAL SPECIFICATION 

Modes: J2A usb telegraphy, J3E and A3E usb and am 
telephony 

Frequency range 

BDR 510: 2-12MHz 

BDR 550: 2-18MHz 

Channel spacing 

BDR 510: 1kHz 

BDR 550: 100Hz 

Operation: 33h at 1:9 tx/rx with 8Ah battery 
Power output: 100W on ssb and cw 

Mtbf: 2000h 

Power supply: 24V dc, 110/220V ac (automatic 
switching) 

Antenna tuning: automatic 

Temperature range: -40 to +55°C 


TRANSCEIVER 
Height: 103mm 
Width: 385mm 
Depth: 391mm 
Weight 

8kg 

incl battery: 11kg 


OPERATIONAL SPECIFICATION 
Meets fully DEF-133 L38 norm and approved by the 
Belgian Army according to this Standard 


NATO stock number: BE/PRC-1012 


Manufacturer 
NV MBLE SA, Brussels. 


PRC/VRC-600 HF/SSB 
Transceiver System 


The PRC/VRC-600 hf radio-communications range has 
one basic transmitter/receiver unit, the RT-600, plus a 
comprehensive range of accessories giving portable, 
mobile or fixed-station operation. A fully compatible vhf 
range is also available based on the PRC/VRC-4600, 
and the 690 range is based on the PRC/VRC-600 
equipment 

The main configurations of the PRC/VRC-600 family 
are: Manpack: 5- and 20-watt output 
Low-power vehicular: 5- and 20-watt output (RT-600 
associated with antenna coupler unit or remote 
antenna unit) 
Low-power base: 5- and 20-watt output 
Medium-power vehicular: 5-, 20- and 100-watt output 
Medium-power base: 5-, 20- and 100-watt output 

The last two 100-watt stations include the RT-600 
together with a 100-watt amplifier/automatic antenna 
tuning unit. 

A detachable control box which gives remote- 
controlled operation is normally incorporated into the 


TACTICAL GROUND 


BELGIUM 


BDR 510 transmitter/receiver 


front panel of the transceiver, as in a conventional 
radio. It is removable and connected to the main unit by 
a flexible cable. 

An electronic digital read-out helps reduce weight 
and improves legibility under wide-ranging light con- 
ditions. The display uses light-emitting diodes, which 
light only during control operations and are automati- 
cally extinguished after some 40 seconds. When the set 
is supplied from an external energy source the display 
remains permanently lit 

The RT-600 offers a choice of 284,000 possible 
frequency channels. The set can store up to ten working 
channels in an integral memory unit. Normally chosen 
at the start of an operation, frequencies and working 
modes are readily inserted in the memory and selected 
at the touch of a single push-button. It is also possible to 
select either transmit/receive or receive-only working 
modes, the latter to prevent accidental transmission 
during radio silence, for example. 

The automatic antenna tuning and the memory 
facility permit virtually instantaneous changeover from 
one network to another without precluding manual 
selection of any other frequency or mode. Selection of a 
new working frequency automatically starts the antenna 
tuning cycle. 


RT-600 manpack showing full modular 
construction 


Pre-positioning is performed without transmission 
and gives coarse tuning. The fine tuning which is 
obtained by pressing the talk-switch at the beginning of 
the message is performed at reduced power and takes 
less than one second. It is initiated only when the 
operator decides to break radio silence. Tuning is 
signalled by a continuous 1kHz tone. 


Belgium/TACTICAL GROUND RADIO 3 


HF-SSB TRANSCEIVER SERIES 690 


Combination of RT-600 and VRC-4600 
equipment 


690 series hf/ssb 100W transceiver 


om 
oe 
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Vehicular medium-power configuration with 
100W amplifier and control/power supply unit 


When used with short-burst transmission, this system 
makes it difficult to pinpoint the operator's position and, 
when the set is used as a mobile unit, it permits periodic 
en route retuning with minimal danger of detection. 

A manual antenna tuning control operated by a 
push-button keyboard allows fine tuning to be based on 
the reception level, without the need to switch to 
transmission. 

For communications where maximum security is 
necessary, the PRC/VRC-600 program inciudes an 
optional facility for short-burst transmission of coded 
messages. 

A data entry sub-unit stores the message in a memory 
and sends it at very high speed as a series of digital 
pulses. The receiver part is equipped to detect, decode, 
check and display the transmitted information 


AVAILABLE CONFIGURATIONS 


Manpack 
A detachable control box provides for real one-man 
backpack operation. 

A dc battery charger incorporated in the set, together 
with the use of the special mains battery charger, hand 
generator, or solar panel, provides the radio with a large 
degree of autonomy and self-supporting operation 
This whole concept makes it suitable for para- 
commando operations. 


Low power vehicular 
Special attention has been given to the performance of 
the radio as a 20-watt vehicular station working with a 
four-metre whip antenna. To match this antenna to the 
antenna tuning unit of the RT-600 an antenna coupler 
unit (RF-601) has been developed. This unit acts as the 
antenna base and Is controlled from the RT-600 

When no rf radiation is allowed in the compartment 
where the radio is located, or if the distance between the 
transceiver and the antenna base is large, the use of the 
remote atu is recommended. This is fully controlled via 
the rf coaxial cable and acts as the antenna base. 

When using the audio control/power supply unit, the 
radio can be changed from the vehicular configuration 
to a manpack set, or vice-versa in seconds, the battery 
femaining incorporated in the set with the built-in 
battery charger PRC-610 portable configuration (one-man backpack) 
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RA-630 100W hf amplifier 


Medium power vehicular 
The 100-watt amplifiers RA-630 and RA-631 enhance 
the performance of the radio and adapt it for use as a 
medium power vehicular station. The antenna can be 
screwed into the atu with accurate antenna tuning and 
matching to 50 ohms and periodic automatic retuning. 
For ease of installation, the RA-631 version can be 
installed as two separate units, full control of the system 
provided from the RT-600 via the rf coaxial cable. 


STATUS 
Development, in collaboration with the Belgian Army, 
began in 1974 as a replacement for the BDR 500 series. 
In service with the Belgian Army and in a number of 
countries in Asia, Latin America and Africa. In 1985 a 
substantial order was placed by the Belgian Army for 
manpack, 20- and 100-watt vehicular, and 100-watt 
sheltered variants. This order included an update in 
which transceivers could be remotely controlled at a 
remove of up to 100 metres. The manufacturer has now 
also added nemp protection, squelch/retransmission, 
and remote control up to 3km to the system 


TECHNICAL SPECIFICATION 

RT-600 TRANSCEIVER 

Modes: A1A cw telegraphy, J2A mew telegraphy usb 
and lIsb, J8E ssb telephony usb and Isb, A3E am 
telephony reception, H3E am telephony transmission, 
A7D data transmission, A7B ratt transmission with fsk 
modem. A1A narrow-band cw telegraphy optional 
Frequency range: 1.6-30MHz 

Number of channels: 284 000; 10 memorisable channels 
(frequency and mode) 

Channel spacing: 100Hz 

Operation (tx/rx ratio = 1:9) 

10h with ni-cad cells (rechargeable) 

40h with li cells (not rechargeable) 

Antennas 

whip 2.3m 

vehicular whip 4m (with acu or remote atu) 


Removable control box with keyboard and display 


Vehicular low-power configuration with CS-634 control/power supply and TC-600 3km remote contro! 


Transmitter rf power output: 20W in entire frequency 
range 

Low power: 5W (approx 6dB reduced) 
Mtbf: 5000h 

Mttr: 15 mins 

Power supply: 15V dc 

Consumption 

transmit: 45W 

receive: 2.5W 

Temperature range 

operating: -40 to + 70°C 

storage: -55 to + 80°C 

Height: 252mm 

Width: 365mm 

Depth: 82.5mm 


CONTROL BOX WITH DISPLAY 
Height: 150mm 

Width: 34mm 

Depth: 82.5mm 

Weight 

excl battery and accessories: 6.1kg 


NATO stock numbers 

manpack configuration: BE/PRC-611 

vehicle 100W configuration: BE/VRC-621 

manpack debarquable configuration: BE/PRC-600/06 
vehicle 20W configuration: BE/VRC-671/06 
vehicle/shelter 100W configuration: BE/VRC-673/06 


OPERATIONAL SPECIFICATION 

All standard configurations and specifications in 
accordance with requirements of FINABEL 2A10, 
MIL-STD-810, DEF-133 and the armed forces of NATO 


AM-—620 Amplifier System 


The AM-620 has been designed to increase the power 
output of the PRC/VRC-610 communications stations 


from 20 to 100 watts. This all-mode amplifier can be 
used in vehicular and fixed configurations. Output 
power is independent of supply voltage. 

In addition to open and short circuit protection, a 
progressive thermal protection system has been built in. 


STATUS 
In service with the Belgian Army and with other users 
world-wide. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Power output 

120W nominal on 50 ohms 

> 100W for vswr <2 

Vswr: <2 at output 

Antennas 

4m whip 

wire (%4- and ‘,-wave dipole) 

Antenna tuning 

fully automatic pre-positioning during 
selection 

fine tuning at very 1st moment of transmission, manual 
tuning possible 

Mtbf : > 2500h 

Mttr: 1h 

Power supply: 24V dc nominal; 
performance reductions 
Consumption 

transmit: 15A 

receive: 0.5A 

Temperature range 

operating: -40 to +60°C 

storage: -55 to + 80°C 

Height: 570mm 

Width: 400mm 

Depth: 218mm 

Weight 

incl accessories and mountings: 26kg 


frequency 


22-30V without 


RA-—630 and RA-631 Amplifiers 


The RA-630 and RA-631 are two configurations of a 
100-watt amplifier and corresponding antenna tuning 
unit. The RA-630 is a single unit, the AM-630 amplifier 
and RA-630 being bolted together. The RA-631 is 
composed of two units. The amplifier and tuning unit 
can be up to 20 metres apart to simplify installation on 
armoured vehicles. 


PRC/VRC 2000 HF 
Manpack/Vehicle Transceiver 
(CALLPAC) 


CALLPAC is a lightweight, multi-role, 20-watt transceiver 
designed for manpack, vehicle and ground station 
roles. It uses modern microprocessor technology, 
keypad control and liquid crystal display, supplemented 
by control of transceiver main function on the handset. 

Up to ten frequencies and modes can be field 
programmed into the set for channelised operation. 

In the manpack role, CALLPAC can be operated by 
the person actually wearing the radio, with on/off, 
volume and channel selection controls on the handset. 
Antenna tuning is fully automatic. 

In vehicle and ground station roles, where the 
transceiver can be readily operated from the front 
panel, many of the facilities normally associated with 
fixed station transceivers are available. 

Other useful features are incremental tuning and 
scanning, whereby receiver tuning can be fine tuned in 
100Hz steps, or scanned by entering the required 
scanning increment via the keypad. 

The built-in tone calling facility is of use under 
marginal signal conditions, when a tone is much more 
likely to alert a receiving operator. 

Built into the set between audio 1 and audio 2 sockets 
is an intercom. A call facility is also provided, to alert the 
remote operator. 

As a manpack, the transceiver is powered by a 
4-ampere hour capacity ni-cad battery, giving a ten 
hour endurance on a 1:9 transmit to receive ratio. For 
vehicular installations, the battery is replaced by a 
plug-in power unit, accepting 10 to 32 volts from the 
vehicle dc supply. 

A range of ancillary items is also available, including 
remote atu, extended control, 100-watt amplifier for 
vehicular and ground stations, plus a 400-watt amplifier 
for ground station applications. 

A range of 600 baud, hf message terminals with 
integral crypto is also available, plus an hf secure voice 
terminal. 


STATUS 

Deliveries commenced at the end of 1981. In service with 
African, Middle Eastern and Latin American defence 
forces. Orders for nearly 4,000 sets received. 


TECHNICAL SPECIFICATION 

Modes: A1A and J2A cw; J3E usb/Isb with speech 
processing; F2B data with external modem 

Frequency range: 1.6-30MHz 

Number of channels: 284,000 in 
(9 preset) 

Power output 

high: 20W pep nominal, 15W minimum in all modes 

low: 4W pep 

Antennas: 2.4m whip; 3.6m vehicle whip; dipole and 
long wire 


100Hz steps 
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TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 
Power output: 120W on 50 ohms, 100W min 
Power supply: 22-30V dc 
Consumption 

reception: 0.5A 

transmission: 14A 
Temperature range 
operating: -40 to + 60°C 
storage: -55 to + 80°C 
AMPLIFIER 

Height: 335mm 

Width: 210mm 


Depth: 147mm 
Weight: 9260kg 
TUNING UNIT 
Height: 419mm 
Width: 293mm 
Depth: 199mm 
Weight: 10,410kg 


OPERATIONAL SPECIFICATION 
Environmental: to MIL-STD-810C or FINABEL 2C10 


Manufacturer 
NV MBLE SA, Brussels. 


CALLPAC in vehicle role 


Temperature range 

operating: -20 to + 60°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 
Immersion: 1m water for 1h 
Height: 82.5mm 

Width: 272mm 

Depth: 370mm 

Weight 

excl battery and accessories: 6.5kg 
incl battery: 8.5kg 


OPERATIONAL SPECIFICATION 
Meets relevant requirements of MIL-STD-810C and 
DEF-STAN 07-55 


Manufacturer 
NV MBLE SA, Brussels. 


CALLPAC manpack transceiver 


RY-20/ERC VHF Transceiver 
(AN/PRC-77) 


The RY-20/ERC is the basic transceiver used in the 
PRC-77 range of transceivers. The fm unit, which is 
available as a manpack or vehicle radio, covers the 
frequency range 30 to 79.95MHz in two bands. 


BRAZIL 


The manpack 2-watt transceiver, ERC-110, is avail- 
able with a wide range of accessories, including 1- or 
3.5-metre whip antennas, handset and harness. Two 
vehicle versions are available. The ERC-201 consists of 
the RY-20 transceiver plus an amplifier/power supply 
(OP-20). Designed for use in armoured cars, when 
linked with a control/intercom set OP-21, it serves as an 
intercom system. The ERC-204 has two 30-watt 


amplifiers to provide two simultaneous communication 
channels or a single repeater station. It can also be 
linked with an intercom system 


STATUS 
In service with the armies of Brazil, Cyprus, Colombia, 
Paraguay and Tunisia D 
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TECHNICAL SPECIFICATION 
Mode: fm 

Frequency range 

lower band: 30-52.95MHz 

upper band: 53-79.95MHz 
Number of channels: 920 or 1840 (RY-20A) 
Power output: 2W 

Power supply: 10-15V dc 
Temperature range: -40 to + 65°C 
Height: 100mm 

Width: 280mm 

Depth: 280mm 

Weight: 4.5kg 


Manufacturer 
Siteltra SA, Sao Paulo 


RY-—39/ERC HF/SSB Transceiver 


The RY-39/ERC is the basic transceiver used in the 
ERC-620 (15 watts pep), ERC-621 (100 watts pep) or 
ERC-622 (400 watts pep) radio sets. The equipment is 
modular, all solid-state and has the same dimensions, 
mounting base, installation requirements and access- 
ories as the PRC-77/VRC-43. 

By combining the RY-39/ERC with the vhf RY-20/ERC 
transceiver, the system can be operated (using the 
same shockmounting base) either in the hf or the vhf 
band. Compatibility with the AN/PRC-77 also allows the 
use of peripherals and intercommunication sets. 

By adding the MOD 1050 modem, the radio set can be 
coupled to a teletypewriter. Another accessory is the MV 
1046 scrambler. 

The intercommunication set provides means for 
intercommunication between crew members, remote 
control of radio equipment, operation mode choice or a 
telephonic line coupling. 

An af squelch is available to inhibit noise from the 
radio into the intercom when no information is being 
received 


STATUS 
In production 


TECHNICAL SPECIFICATION 

Modes: J3E, A3E, J2A, A2A, rtty/data with modem 
Frequency range: 2-30MHz 

Number of channels: frequency control by synthesizer, 
providing 28,000 channels, 1kHz spaced, using cali- 
brated clarifier 

Power output 

portable: 5 or 20W 

fixed/vehicular: 100 or 400W 

Power supply 

portable: ni-cad battery, 14.4V dc 

fixed/vehicular: 110/220V ac, 50/60Hz, or 12/24V de from 
vehicle battery, automatically switched 


PORTABLE 

Height: 100mm 
Width: 280mm 
Depth: 350mm 
Weight 

excl battery: 6kg 
incl battery: 10.5kg 


FIXED/VEHICULAR 

Height: 283mm 

Width: 405mm 

Depth: 305mm 

Weight 

complete version (100W) with antenna tuning unit: 42kg 


Manufacturer 
Siteltra SA, Sao Paulo. 


ERC-204 transceiver with two 30W RY-20 amplifiers 


RY-39 transceiver with ERC-621 amplifier 


TRC—1049 VHF Hand-held 
Transceiver 


The TRC-1049 is a hand-held vhf transceiver designed 
to military specifications. A 12MHz frequency band is 
available within the 30 to 80MHz range, providing 480 
channels with. 25kHz spacing. Six channels can be 
preselected and stored for recall from a selector switch. 


STATUS 
Under development in mid-1984. 
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TECHNICAL SPECIFICATION 

Mode: F3 simplex, data up to 16kbits/s 

Frequency range: 30-80MHz in frequency bands of 
12MHz. 46-58MHz band is standard but others available 
on request 

Receiver sensitivity: 0.3,V for 10dB (s+n)/n 

Power output: 0.3-1W continuously adjustable 

Power supply: 6.6-12V dc 

Temperature range 

operating: -40 to + 60°C 

storage: -45 to + 70°C 

Height: 219mm 

Width: 95mm 


719D-2A HF/SSB Transceiver 


The 719D-2A is a fully synthesised, solid-state hf 
transceiver featuring an automatic antenna tuner 
capable of tuning 2.4-metre whips, dipoles, the Collins 
637K-1 and most long wire antennas. Frequency 
coverage for the transceiver is 2 to 30MHz in 100Hz 
steps with power output of 20 watts pep or average in 
usb, Isb and ame modes with voice, cw or data 
modulation. 

The 719D-2A is a rugged, lightweight unit primarily 
designed for manpack applications. The 377L-2/671V-2 
receiver/exciter and control can be separated from the 
549A-2 pa/coupler and used as the driver unit in 100- 
and 400-watt vehicular systems. 


AN/GRC-103(V) Radio Relay 
Equipment 


The AN/GRC-103(V) is a tactical radio relay equipment 
designed to establish radio relay circuits rapidly in 
military forward-area communications systems. It is 
intended for use with delta modulation, pulse code 
modulation or frequency division multiplex equipment 
and is suitable for transmitting a wide variety of traffic 
including telephone, telegraph, teletype, facsimile and 
data. The equipment operates in the 220MHz to 
1.85GHz frequency range providing more than 4500 rf 
channels in five separate frequency bands. Any of the 
channels can be selected rapidly using front-panel 
controls. 

The five-band frequency coverage is achieved by 
using five separate, interchangeable plug-in rf heads 
for both transmitter and receiver, to permit great 
flexibility in frequency planning. 

The basic radio equipment consists of two main units, 
the transmitter and receiver, both of which are portable. 
Ancillary units are available to provide order wire, alarm 
extension and fdm traffic facilities. All the equipment is 
fully solid-state except the rf power amplifier stages. A 
directional antenna system and a lightweight, portable 
mast assembly, specifically designed for this equipment, 
are also available. The transmitter and receiver operate 
on the same antenna; a corner reflector or parabolic 
antenna is used according to the frequency band. All 
units of the equipment are designed for continuous 
Operation and fully meet military environmental and 
qualitative specifications for this class of equipment. 

The AN/GRC-103(V) is designed to allow selection of 
a variety of traffic capacities, system responses and rf 
bandwidths. Basically the radio set, in conjunction with 
appropriate multiplexing, will carry 15 to 63 channels 
delta modulation, 6 to 24 channels pcm, or 4 to 60 
channels fdm. 


STATUS 
Entered production in 1970 and currently in service with 


Se ae 


AN/GRC-226(V) Radio Set 


The AN/GRC-226(V) is a fully synthesised microproces- 
sor-controlled digital uhf radio transmitter/receiver 
designed for use in a line-of-sight multi-channel tactical 
role. 

Covering a frequency range of 225 to 1850MHz in 
three bands, the radio set provides a 12-button key pad 
controller, which allows the receive and transmit 
channels to be individually selected for immediate 
automatic tuning. 

Information being keyed in by the operator is first 
displayed on the led display for confirmation before 


CANADA 


STATUS 
In production for the Canadian armed forces. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, with voice, cw and line audio 
modulation 

Frequency range: 2-30MHz; 100Hz steps 

Number of channels: 280,000 

Power output: 20W pep average into 50 ohms; exciter, 
250mW into 50 ohms 

Power supply: 25.2V dc nominal; range, 22-30V dc 
Consumption 

transmit: 6|OW 

receive: 1.5W 


the Canadian, US, NATO and many other armed forces 
world-wide. The equipment has been extensively 
updated on a regular basis to incorporate latest 
technology. Orders exceeded $112 million in FY 1986. 


TECHNICAL SPECIFICATION 

Frequency range 

220MHz-1.85GHz in 5 bands 

band 1: 220-405MHz 

band 2: 395-705MHz 

band M: 610-960MHz 

band 3: 695MHz-1GHz 

band 4: 1.35-1.85GHz 

Rf channel spacing available 

bands 1, 2, M, 3: 500 or 250kHz 

band 4: 500kHz 

Required transmitter/receiver spacing working with 
common antenna 

bands 1, 2, M, 3: 16MHz min 

band 4: 20MHz min 

Power output 

band 1: 30W 

band 2: 25W 

band M: 20W 

band 3: 20W 

band 4: 15W 

Mast loading: 120km/h max with 13mm radial ice 
Power supply: 115 or 230V ac, 47-420Hz 
Consumption: 400W max 

Temperature range 

operating: -37 to +52°C 

storage: -54 to +69°C 

Humidity: all bands (operating and non-operating) 
98% indefinitely 7 
Altitude 

operating: to 3000m 

storage: to 7600m 


RECEIVER 
Height: 216mm 
Width: 442mm 
Depth: 304mm 
Weight: 29.5kg 


being entered into the microprocessor. The frequency in 
use may be displayed at any time by means of the key 
pad. The output power may be selected to operate at 
10dB reduction to decrease the probability of intercept. 

A 16kbits/s digital order-wire is provided. 

The AN/GRC-266(V) is interoperable with the AN/ 
GRC-103(V) and compatible with TD-660B/G, TD- 
1427(V)/U, TD-5064(V)/U, Tri-Tac, ATACS and 
EUROCOM multiplexers. It has bite. 


STATUS 
Introduced in 1985. Deliveries to US Army for MS6 
Programme began 1987. 


Depth: 38.6mm 
Weight: 950g 


Manufacturer 
Siteltra SA, Sao Paulo. 


Temperature range 
operating: -54 to + 65°C 
storage: -65 to +71°C 
Immersion: 91cm of water 
Altitude: 3000m operating 
Height: 76mm 

Width: 321mm 

Depth: 229mm 

Weight: 5.6kg 


Manufacturer 
Rockwell International of Canada Ltd, Toronto. 


AN/GRC-103(V) less antenna and mast 


TRANSMITTER 
Height: 216mm 
Width: 442mm 
Depth: 304mm 
Weight: 28.6kg 


ORDER WIRE UNIT 
Height: 88mm 
Width: 216mm 
Depth: 304mm 
Weight: 3.4kg 


Manufacturer 
Canadian Marconi Co, Montreal. 


TECHNICAL SPECIFICATION 

Modes: fm 

Frequency range: 225MHz — 1.8GHz 

Power output: 0.5-10W 

Power supply: 120/240V ac, 50/60Hz; 24Vdc 


Manufacturer 
Canadian Marconi Co, Montreal. 
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AN/PRC-—515 Manpack 
Transceiver 


The AN/PRC-515 20-watt hf manpack transceiver 
covers the frequency range 2 to 30MHz in 100Hz 
steps with fully automatic antenna tuning. Voice/cw 
communication is available on usb, Isb and ame, with 
line audio input available for data communication. 

Controls have been reduced to a minimum and are 
designed so that the radio can be controlled when the 
operator is wearing gloves. The automatic antenna 
tuner enables the transceiver to use a wide variety of 
antennas without adjustment of controls or switches. 
Several control panel configurations are available to 
help tailor the AN/PRC-515 to the user's specific needs 

A 2.4-metre whip antenna is usually used in 
the manpack configuration. The automatic antenna 
coupler provides full power with automatic surveillance 
of antenna tuning. The antenna coupler is retuned 
automatically when necessary without interrupting 
transmissions. This is claimed to provide optimum 
tuning in changing terrain and ensures maximum 
efficiency under the rapidly changing antenna con- 
ditions encountered in manpack use. The whip antenna 
is quickly attached or detached and can be folded and 
stored in the pack when not in use. 

The AN/PRC-515 meets specified requirements over 
an operating range of -54 to +65°C. The set is also 
designed to withstand two hours’ total immersion in one 
metre of water. 

A 1.8Ah rechargeable battery is sufficient power fora 
12-hour packset mission. For longer missions, a spare 
battery, a higher capacity battery or a hand generator 
can be included as part of the set. During extremely cold 
weather, provision is made for the operational battery to 
be kept under the operator's outer clothing 

The AN/PRC-515 uses modular construction. Three 
basic modules make up the set: the control unit, 
receiver-exciter and power-amplifier/coupler. The full 
manpack consists of: transceiver, packframe/bag, 
handset, battery and whip antenna. 


SART Subscriber Access Radio 
Telephone 


The Subscriber Access Radio Telephone is designed to 
provide a combat net radio user with a direct and 
immediate connection to the standard civilian telephone 
network and a selective calling capability to other 
combat net subscribers. The radiotelephone consists of 
two. parts, a central office unit and a combat radio 
terminal. 


The control unit can be connected to the transceiver 
via an extender cable. In this way a person carrying the 
packset can also fully operate the set. A protective cover 
on the control unit prevents inadvertent change of the 
frequency or other controls and also protects against 
damage while the packset is being carried. The 
handset, boom microphone headset, cw key or data 
modem connect to the control unit. 

No change is required to the basic manpack radio in 
order to use it in a base station situation. It can be 
rapidly deployed for short-range communication, or it 
can use the sky wave with the proper antenna 
configuration for long-range communication. No 
switching or tuning of the set (other than normal 
operating procedures) is required when whips, dipoles 
or other selected long wire antennas are used. 

The basic radio can be slipped into the mounting tray 
on a Jeep or other vehicle in a matter of seconds. The 
unit utilises the electrical system of the vehicle, saving 
battery power for manpack use. 

A 2.4-metre whip antenna can be mounted on the 
vehicle, making communication possible while in 
motion. When the vehicle is not moving the AN/PRC-515 
can be connected to a long wire or dipole antenna to 
increase operating range. 

The control unit can be located remotely from the 
transceiver on the vehicle via a cable link. All controls 
and microphone and headphone attachment points 
are on the control head so the radio can be fully 
operated without manual adjustments to the basic unit. 


STATUS 
In production for Canadian armed forces which placed 
a first contract, worth $6.7 million, in 1977. 


TECHNICAL SPECIFICATION 

Modes 

usb, Isb, ame with voice, cw mod 

(line audio input for data transmission available) 
Frequency range: 2-30MHz, 100Hz steps 

Number of channels: 280,000 

Power output: 20W pep/average + 1.5dB into 50 ohms 
load 


The central office unit is connected between the 
central office (co) line and the base radio. The co unit 
has switchable dial pulse dtmf signalling and generates 
its own ringing to the radio subscriber. 

The combat radio terminal is connected to the 
combat net radio set by a standard connector. It 
incorporates a dtmf pad, a selective calling integrated 
circuit, a buzzer with control, and a press-to-talk switch. 

Features include: automatic incoming calls, auto- 
matic outgoing calls, conference calls, selective calling 
capability for combat net subscribers, dial pulse or dtmi 


CENTRAL OFFICE 
DIAL PULSE 


SART central office unit 


TD-1427(V)/U Multiplexer 


The TD-1427(V)/U multiplexer is a self-contained unit 
which provides I5 voice or data channels over a radio or 
cable link in tactical military communications systems 
The link may be made secure by connecting the latest 
generation of cryptographic equipment directly to the 
multiplexer or by connecting less modern cryptographic 
equipment via the CV-3837/U converter. 


Available in 512 or 576 kbits/s line rate versions, the 
multiplexer can be used as a single unit or in a 
master/slave configuration. As a single unit it has [5 full 
duplex digital ports accessible either by continuously 
variable slope delta (cvsd) modulation voice frequency 
codecs or by other optional codecs for data/digital/ 
teletype/ interface. The master/slave configuration has 
up to four multiplexers stacked, one of which is selected 
as master unit, providing up to 63 available channels. 


AN/PRC-515 manpack 


Temperature range 
operating: -54 to +65°C 
storage: -65 to + 71°C 
Immersion: up to 1m water 
Altitude 

operating: 3000m 

Height: 229mm 

Width: 321mm 

Depth: 76mm 


Manufacturer 
Rockwell International of Canada, Toronto. 


operations, compatibility with all existing field radios, 
and a time-out timer. 


STATUS 
Introduced 1986. Scheduled to be in service in Middle 
East 1988. 


Manufacturer 
Canadian Marconi Co, Montreal. 


SART combat radio terminal 


When the multiplexer is used in the repeater role, the 
single channel drop-and-insert capability is actuated by 
operator selection. 

The multiplexer measures 304 x 442 x 267mm and 
weighs 30kg. Power supply is 115/230 volts ac or 24 volts 
de. 


Manufacturer 
Canadian Marconi Co. Montreal. 


TD-5064(V)/U Delta Modulation 
Multiplexer 


The TD-5064(V)/U multiplexer is a_ self-contained 
all-solid-state unit, providing 15 voice channels over a 
radio or cable link in military tactical communication 
systems, using delta modulation techniques. The unit 
can be used in both stand-alone and master/slave 
configurations. It is compatible with radio set AN/ 
GRC-103(V) and other similar radios. 

The stand-alone configuration has 15 full-duplex 
digital ports, accessed by delta modulation voice 
frequency codecs or by optional channel codecs for 
teletype or data access. 

The master/slave configuration has up to four 
TD-5064 units stacked, with one selected as master unit. 
The number of available channels can be increased 
from 15 to 63. 

Electrically, the TD-5064 unit is a 16-channel 
multiplexer having 15 identical accessible channels, 
and one reserved channel, used for frame synchronis- 
ation in the stand-alone or master unit. The channel 
sampling rate is 16 or 32 kbits/s or, by crystal selection, 
18 or 36 kbits/s. An internal switch allows operator 
selection of high or low sampling rate in either case. The 
TD-5064 power supply provides for 115/230 volts ac 
input, or 24 volts dc, with automatic changeover. 

The TD-5064 unit provides a ringing supply for 
telephone subscriber signalling requirements, and an 
optional dial-through voice codec is available which 
provides loop current for central battery operation. 
The unit has built-in test equipment facilities which 
continuously monitor the equipment status and provide 
fault alarm identification. The operator channel test 
switch also includes lamp test, line loop-back test and 
transmission quality monitoring. 

Provisions are made for single-channel drop and 
insert at repeater sites and also for group patch-through 
at a multi-group repeater. This avoids having to patch 
through an entire 15-channel group (or groups) on 
an individual channel basis. If a single-channel 
patch-through is required, an optional digital extender 
codec is available. 


STATUS 

Entered production in 1981 and currently in service in 
Canada, the USA, the Middle and Far East. It is also 
under evaluation by other armed forces. 


TECHNICAL SPECIFICATION 

RADIO/LINE INTERFACE (NORTH AMERICAN, EUROCOM/ 
NATO) 

Number of channels: Bit rates (kbits/s) 


(TD-5064 units) Sampling Line 
16 256 

15 18 288 

(1) 32 512 

36 576 

il 18 576 

(2) 32 1024 

36 1152 

16 1024 

47 or 63 18 ie2 

(3) or (4) 2 2048 

36 2304 


TH-81/GCC Multiplexer 


The TH-81/GCC multiplexer used in backpack radios is 
an fdm, single-sideband, suppressed-carrier, multiplex 
terminal that provides one voice (telephone) order-wire 
channel, four 100wpm frequency-shift teletype channels 
and four telephone channels, all on a four-wire 300Hz to 
19.7kHz circuit. 

The basic multiplex unit includes signalling, hybrid 
and compressor-expander (compandor) circuits and 
Operates from 24 volts dc. It has been designed for use 
primarily with the AN/VRC-12 and AN/PRC-77 radios in 
the 30 to 76MHz band. 

A group modem has been developed for the system 
that allows 8 plus 8 or 12 plus 12 channel operation. 
Standard stacking arrangements are also available that 
allow systems with up to 15 order-wire channels, 60 
telegraph-teletype and 60 telephone channels. 

The AN/TRC-166 radio set is the standard means of 
providing one order-wire, four teletype and four 
telephone channels over 30km distances, and can be 
Carried by three men. One carries two RT-841/PRC-77 
transceivers modified for broadband operation with a 
control unit, cables and accessories. A second carries 
the TH-81/GCC multiplexer and a silver-zinc storage 
battery. The third carries the antenna and mast. 

The multiplex terminal itself meets all combat-area 
environmental requirements, including complete im- 
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TD-5064(V)/U multiplexer with AN/GRC-103(V) radio set in rack mounting 


Channel types: voice frequency, digital, teletype, data 
Line impedance 

AN/GRC-103(V): 91 ohm, unbalanced 
EUROCOM/NATO: 130 ohm, balanced 


SUBSCRIBER INTERFACE 2W/4W VOICE FREQUENCY 
Impedance: 600 ohm, balanced 

Frequency response: + 1dB, 300HZ-3kHz at 20dBm0 
Signal-to-noise ratio: >22dB 

Power supply 

115/230V ac, 47-420Hz, 150W 

24V de, 140W 

Temperature range 

operating: -37 to +52°C 

storage: -54 to +69°C 

Relative humidity: 98% indefinitely 

Altitude 

operating: 3000m 

storage: 7600m 

Height: 304mm 

Width: 442mm 

Depth: 260mm 

Weight: 30kg 


Manufacturer 
Canadian Marconi Co, Montreal. 


TD-5064(V)/U multiplexer 


NS 
4WNC~ - 
eS SAWING 


LING 


» ~*~ 
2 w-@ : 2 We- 


TH-81/GCC multiplexer 


4W = 4WNC 


9 


10 TACTICAL GROUND RADIO/Canada—China 


mersion. All electronic components are contained in 
sealed, plug-in modules housed in a die-cast panel, 
chassis, case and mounting structure for strength and 
rigidity. The terminal weighs 10.8kg and has a volume of 
0.008 cubic metres 

Each teletypewriter is connected to a telegraph 
channel of the multiplexer through a TH-85/GCC 
telegraph terminal. This unit must be used to convert 
the four-wire dc teletypewriter signals to two-wire 
frequency-shift signals for fleld wire or other trans- 
mission. It provides loop current and operates from 115 
volts ac 


Accessories include a 24-volt dc to 115-volt ac 
converter power supply for vehicle operation, control 
units for backpack and vehicle operation, dc to 
vf converter for teletypewriters, terminal unit for 
transmission over field wire or cable, antenna coupler 
for duplex transmission over a single antenna, and 
signal-operated switch and group compandor to 
reduce frequency congestion, increase transmitter life 
and reduce power consumption. 


STATUS 

In service with the US Marine Corps as the Marine 
Expeditionary Force Primary Multi-channel Radio Sys- 
tem (MEFPMRS). Also used in Nike and Hawk 
communication systems and with amphibious force 
equipment. 


Manufacturer 
Codalex, Montreal. 


CHINA (PEOPLE’S REPUBLIC) 


10-watt SSB Radio Set 


The 10-watt unit is a fully transistorised hf/ssb radio for 
telephony and telegraphy (keyed monophonic) traffic. It 
is used as an intermediate and short distance manpack, 
and for vehicle and shipborne applications. Maximum 
range is quoted as from 100 to 200km. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-6MHz 

Number of channels: 11 fixed crystal, selectable up to a 
max of 22 

Power output 

ssb telephony: >10W pep 

ssb telegraphy: >8W average 

Antennas: 1.5m top loaded whip, 2.4m whip, 15m slant 
Power supply: 25V dc 

Temperature range: -40 to + 50°C 

Height: 280mm 

Width: 245mm 

Depth: 120mm 

Weight: 7.7kg complete 


15-watt Army HF SSB Transceiver 


The 15-watt hf ssb transceiver covers the 1.6 to 
29.999MHz frequency range. It is designed mainly for 
army division and regiment use. Operating modes are 
Isb, Isbcw and compatible am. By replacing the 
sideband filter in the set, it can also operate in the usb 
mode. The transceiver is used in a manpack role or, 
when.fixed on a shock absorber, in vehicles. 


TECHNICAL SPECIFICATION 
Modes: A3J, A2JU, ASH 

Frequency range: 1.6-29.999MHz 
Power output: 15W 

Power supply: 24V dc, +10% 
Temperature range: -40 to + 50°C 
Height: 111mm 

Width: 353mm 

Depth: 352mm 

Weight: 13kg 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


15-watt SSB Radio Set 


The 15-watt radio has been developed from the 10-watt 
set. The higher power set includes interfaces for a 
50-watt power amplifier, document and chart facsimile, 
and transmitter/receiver recorder. It is suitable for both 
mobile and fixed applications. Maximum communi- 
cation range is quoted at 600km 


TECHNICAL SPECIFICATION 

Frequency range: 1.9-4 and 4-8.2MHz, or 2.5-5 and 
5-10MHz (in 2 bands) 

Number of channels: 44 

Power output 

ssb telephony: > 15W pep 

ssb telegraphy: > 12W average 

Antennas: 1.5m top-loaded whip; 2.4, 4.8 or 6 whip; 20m 
slant; 44m dipole 

Power supply: 25V dc 

Temperature range: -40 to + 50°C 

Height: 280mm 

Width: 250mm 

Depth: 120mm 

Weight: 7.7kg complete 


200-watt SSB Transceiver 


The 200-watt ssb transceiver can be used in stationary 
or mobile applications. Covering the 1.5 to 23.999MHz 
frequency range, the set is used for voice, compatible 
voice, cw telegraph and manual teletype traffic. It has 
22499 channels and a claimed range of 500km. Remote 
control is possible at distances up to 3km. The 
transceiver weighs 28kg, and measures 250 x 340 x 
480mm. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


700 Series VHM FM Transceivers 


The 700 series vhf fm transceivers cover the frequency 
ranges 36 to 46.1MHz (705c), 28 to 36.5MHz (708c), 21.5 
to 28.5Mhz (709c) and 20 to 26MHz (714c). The 
transceivers can be remotely controlled and used for 
manual retransmission (except fm voice and cw 
telegraph). They are designed for use at regiment level. 


TECHNICAL SPECIFICATION 

Frequency range: 20-46.1MHz (different versions) 
Channel spacing: 10kHz 

Power output: 1W 

Height: 350mm 

Width: 320mm 

Depth: 120mm 

Weight: 10kg 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


AW-701 Tactical Radio 


The AW-701 is a wide-band tactical radio station for 
applications at division and regiment levels. It covers the 
frequency range of 1.6 to 76MHz for voice (usb, Isb, fm 
and am) or cw (usb, Isb, am). Analogue or digital 
encryption capabilities are available. The set measures 
300 x 100 x 398mm, and weighs less than 7.2kg 
without its battery. It can use a variety of antennas. 
Output power is 15 watts (1.6 to 30MHz) or 5 watts (1.6 to 
76MHz), and consumption does not exceed 5.2 watts. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing 


BWT-—22B Transceiver 


The BWT-22B is a dual band manpack hf transceiver 
operating at. 1.6 to 9.999MHz and 30 to 79.975MHz. 
Modes are Isb, cw, am and fm, and output power is 
either 5 or 2 watts. The transceiver uses cmos 
components, weighs 6.9kg and measures 274 X 272 x 
106mm. Analogue and digital encryption can be added. 


DT 50 SSB Transceiver 


The DT 50 ssb transceiver is a medium-power 
short-wave set capable of transmitting and receiving Isb 
voice and Isb single- tone telegraphy, with fsk as an 
additional option. Covering the frequency range from 
2.9 to 6.125MHz (with 70 selectable frequencies overall), 
the radio can be fitted with a dipole or an inclined 
antenna. Maximum communication range is 800km. 


The DT 50 is man-portable and can be operated in 
stationary or mobile modes. Output power is 25 or 50 
watts. 


HF Manpack (designation 
unknown) 


A transistorised manpack of Chinese design is in use 
with the Chinese Army at company level and below. It 
covers the 1.7 to 6MHz frequency range in two 
switchable bands and has a power output of 3.5 watts 
on cw and 2 watts on mew. 


HF/SSB Portable Transceiver 
(designation unknown) 


This radio covers the 1.6 to 30MHz frequency range 
and is designed for portable and mobile/shipborne 
operation. Operating modes include usb or Isb voice or 
telegraphy and compatible am voice. Frequency 
stability is +1 x 10°®, while power outputis 15 watts pep 
on ssb and 4.5 watts average on am. The radio is 
available with a choice of power supplies, including a 
hand generator, and its total weight, excluding 
batteries, is 7kg. 


KDT-—823 Parachutist Radio 


The KDT-823 is an ultra short wave fm radio used for 
voice communication and direction finding to assemble 
parachutists after landing. The radio operates in the 49 
to 50MHz frequency range and has a typical power 
output of 0.3 watts. This gives a voice communications 
range of 2km and a df range of 2.5km. 

The KDT-823 has 11 channels at 100kHz spacing and 
is shock-, vibration- and rain-proofed. It incorporates 
a piezo-electric ceramic throat microphone and a 
headset. It measures 210 x 180 x 56mm. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


KDT-—882A VHF FM Transceiver 


The KDT-882 is a portable transceiver designed for 
air-to-ground communication in support of parachute 
drops. Operating with an airborne Y-3M radio at 400 
metres, the KDT-882's range is believed to be around 
35km. 


TECHNICAL SPECIFICATION 
Modes: am voice and telegraph 
Frequency range: 100-150MHz 
Channel spacing: 83kHz 
Power output: 3-5W 

Power supply: 14.5-17.5V 
Consumption: <2.8A 
Temperature range: -40 to +50°C 
Height: 330mm 

Width: 250mm 

Depth: 120mm 

Weight: 9kg 


‘Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Mercury Talk HF Transceiver 


The Mercury Talk is an hf continuously-tuned trans- 
ceiver operating in the frequency range 1.7 to 6MHz. It 
incorporates independent manual tuning for the 
receiver and transmitter sections, a feature which allows 
the user to receive and transmit on separate frequencies 
simultaneously. The transceiver uses either a whip 
antenna connected to both transmitter and receiver, or 
long wire antennas which can be connected separately 
to the receiver and transmitter. Two 12-volt batteries are 
connected in series to power the radio and, in addition, 
a 1.5-volt battery is used to provide illumination for the 
dial lights. 

Mercury Talk can be operated in either am (voice) or 
cw (morse) modes. It has a power output of 2 watts and 
a transmitting range of 10 to 16km in the voice mode, or 
a power output of 3.5 watts with a transmitting range of 
over 160km in the cw mode. A headset or external 
speaker is required when operating the radio. The radio 
is fully transistorised and although it is smaller and 
lighter than the US Army’s AN/PRC-74B, does not have 
the frequency range or transmitting distance of the US 
set. Mercury Talk is 337mm high, 227mm wide, and 
114mm deep. It weighs 6.8kg with batteries. 


STATUS 

Mercury Talk was first manufactured in the People’s 
Republic of China in the late 1960s and is replacing 
older am radios as part of an ongoing programme to 
update communications equipment in the Chinese 
Army. It can be netted with the US AN/PRC-47 and 
AN/GRC-106 radios. 


$0211 HF Transceiver 


The SO211 is a portable dual band hf transceiver 
operating at 1.7 to 3.2MHz and 3.2 to 6MHz. Modes are 
simplex am telephone and cw telegraph, with cw by 
simplex insertion as an option. Designed mainly for use 
by infantry units up to regimental level, the SO211 has a 
communication range of up to 10km in ideal conditions. 
Output power is around 1 watt for voice and 2 watts for 
cw. The set weighs 8.5kg and its dimensions are 230 x 
110 x 345mm. The set can use a variety of antennas. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Type 63 HF Transceiver 


The Type 63 hf transceiver is a battery-operated 
man-portable radio with continuous tuning over the 1.5 
to 6MHz frequency range in two bands. It is housed in 
two separate compartments which are connected to 
each other by snap connectors. The top compartment 
contains the transceiver, the lower one the battery and 
on/off switch. 

It can transmit and receive am or cw (morse) signals 
and is designed for operation over ranges of about 
25km. With the use of a long wire antenna and with a 
favourable transmitting site, ranges of up to 50km are 
possible. The Type 63 has no built-in loudspeaker and is 
used with a handset/headset. It uses sub-miniature 
valves which are soldered directly to the component 
boards making quick replacement difficult. 

The transceiver is called a battalion radio but the 
relatively low power output of between 1 and 1.3 watts 
indicates use at company or platoon level. The radio will 
net with the US Army's AN/GRC-106 and AN/PRC-64. 
The transceiver is 45cm high, 35cm wide and 10cm 
deep. It weighs 13kg with accessories. 


STATUS 

First manufactured in the mid-1960s and thought to be 
the first low-power tactical radio to be completely 
designed and constructed in the People’s Republic of 
China. Its narrow frequency range makes it highly 
susceptible to electronic warfare. 


Type 71A and 71C VHF 
Transceivers 


The Type 71A and 71C vehicle and fixed transceivers 
Operate at the low end of the vhf band on cw and 
telephony. 
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Type 71B Transmitter/Receiver 


The Type 71B is a dual-role vehicle/manpack trans- 
ceiver in use with the Chinese Army operating on cw and 
mew. The transmitter covers the 2 to 7.2MHz frequency 
range and the receiver 1.9 to 7.1MHz. Power output is 1.9 
watts on cw and 1.5 watts on mew. 


Type 81C Radio Transceiver 


The Type 81C is a fully transistorised hf manpack 
transceiver operating on cw and am telegraphy and am 
voice. It can be used in conjunction with long distance 
telegraph and telephone links over several tens of 
kilometres. Vehicle and shipborne versions are also 
available. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-3, 3-6 and 6-12MHz in 3 bands 
Power output 

cw: 15W (3-10W low power) 

am voice and telegraphy: >4.5W 

Power supply: 25V dc 

Height: 280mm 

Width: 390mm 

Depth: 115mm 

Weight: 12kg 


Type 91 HF Transmitter 


The Type 91 is a vehicle transmitter designed for use at 
division level. It operates on A1A, A2A and AGE in the 2 to 
16MHz band with power output from 50 to 400 watts. 


Type 102E Transmitter/Receiver 


The Type 102E is a dual-role manpack/vehicle set 
which, electronically, is believed to be a copy of the US 
AN/GRC-9. It operates on A1A, A2A and ASE in the 2 to 
12MHz band with a maximum power output of 15 watts. 


Type 103 Transmitter/Receiver 


The Type 103 is a dual-role vehicle/manpack and 
transmitter/receiver, It would appear to be an electronic 
copy of the US SCR694 and as amanpack would almost 
certainly require two people to carry it. It operates in the 
3 to 8.6MHz frequency range on A1A and ASE with a 
maximum power output of 17 watts. 


Type 116 HF Transmitter 


The Type 116 hf transmitter is a medium-power 
short-wave transmitter for cw telegraphy or voice. Its 
master set can be remotely controlled at a distance of 
up to 5km. The frequency range is 1.5 to 18MHz, divided 
into four bands. The transmitter can be operated with a 
single-pole, dipole or inclined antenna. Maximum 
communication range is about 1000km and the radio is 
man- portable. It can be operated as either a stationary 
or mobile equipment. It has a light voice and a loud 
voice mode with 40 and 125 watts carrier power 
respectively. 


Type 130B VHF Transceiver 


The Type 130B is a dual-role manpack/vehicle infantry 
vhf radiotelephone operating at the low end of the 
band. With a power output of 1.3 watts it is a copy of the 
Soviet R-105D. 


Type 139 (XS-D14) Radio Receiver 


The Type 139 receiver operates in three bands between 
2 and 12.3MHz in A1A, A2A and ASE modes. It is a 
manpack set in operation with the Chinese Army. 


Type 139B Receiver 


The Type 139B is a fully transistorised superhet hf 
receiver for cw, am telegraphy or am voice reception in 
fixed and mobile applications. It is powered by dry cell 
batteries. Calibration is optically engraved and a crystal 
calibrator is attached. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-3.6, 3.6-8.5, and 8.5-18MHz in 3 
bands 

Temperature range: -40 to + 50°C 

Height: 192mm 

Width: 278mm 

Depth: 102mm 

Weight: 3.8kg 


Type 435 Receiver 


The Type 435 is a cabinet-mounted diversity am receiver 
in operation with the Chinese Army. It is available in two 
versions: the WS430 operating between 540kHz and 
32MHz, and the WS30A operating between 540kHz and 
25MHz. 


Type 702 VHF Transceiver (E—459, 
702D or Walkie Talkie No 2) 


The Type 702 is a lightweight vhf radiotelephone 
manpack which is believed to be a copy of the US 
SCR194 which went into service with the US Army in 
1935. In use with the Chinese Army it has a power output 
of 0.3 watt. A second set, the Type 58, with a power 
output of 0.2 watt has been used as a substitute set on 
occasions of Type 702 transceiver shortages. 


Type 711 VHF FM Tactical 
Transceiver 


The 711 vhf fm transceiver covers the 30 to 79.975MHz 
frequency range and is compatible with the PRC-77, the 
PRC-80 and similar units. It has output powers of 1 and 
6 watts, and can be used in vehicular applications as 
the drive unit of a 25- or 50-watt power amplifier. Remote 
control and automatic relaying are options. A 16bits/s 
encryption unit can be clipped on. 


Mode: simplex form 

Frequency range: 30-79.975MHz 
Number of channels: 2000 
Channel spacing: 25kHz 
Temperature range: -40 to + 50°C 
Height: 275mm 

Width: 260mm 

Depth: 116mm 

Weight: <8kg 


Manufacturer 
China National Electronics Import and Export Corp., 
Beijing. 


Type 823 Paratroopers’ Radio Set 


Operating in the 49 to 50MHz frequency range, the 
11-channel Type 823 paratroopers’ radio set can be 
used for fm voice communications or direction finding. 
With an rf power output of 0.3 watt, the unit has a range 
of 2km for voice and 2.5km for df applications. Channel 
spacing is 100kHz and the total weight of the radio is 
2.5kg. Its dimensions are 180 x 56 x 210mm. 

The Type 823 is used in conjunction with the KDT-826 
fm receiver carried by paratroopers. This measures 355 
x 123 x 85mm and has a 1.5 metre stranded antenna. 


Type 861 VHF/FM Radio Set 


The Type 861 radio set is a manpack covering the 49.3 
to 50.1MHz range. It has eleven channels at 100kHz 
spacing and operates in the fm voice and cw telegraph 
modes. Power output of the 1.8kg set is 0.3 watt. The set 
uses a 0.48 metre helical spring antenna and is claimed 
to have a range of not less than Ikm. It is supplied with a 
throat mike and earphone. It measures 148 x 57 x 
197mm. 

A companion model, the 861A, covers the 49.3 to 
50.3MHz frequency range. 


Type 862A Radio Set 


The ten-channel type 862A fm radio set covers the 34.25 
to 35.15MHz frequency range. Having an output power 
of 0.2 watts, it is mainly designed for use by artillery 
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positions of anti-tank and rocket batteries. As such it 
uses a piezo-electric ceramic throat microphone and a 
headset to minimise noise interference. It has a claimed 
operating range of 2.5km. It weighs less than 2.2kg and 
measures 180 x 60 x 240mm. Channel spacing is 
100kHz. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Type 883 VHF Transceiver 


The Type 883 vhf radiotelephone is a transistorised 
manpack set in operation with the Chinese Army at 
company level and below. Operating between 45 and 
50M#Hz it has a power output of 0.25 watt. 

A further set of unknown designation has been 
designed by the Chinese to net with the A103B and the 
Type 883 transceivers. It is a fully transistorised 
manpack operating on cw and telephony in the 45 to 
50MHz band with a cw power output of one watt. 


Type 884 VHF Transceiver 


The 884 is a transistorised, portable vhf transceiver 
designed for single frequency voice communications 
by infantry platoons, companies or battalions (fsk 
telegraphy is also possible). The equipment’s frequency 
range is 45 to S0MHz, and a channel spacing of 100kHz 
gives a total of 51 channels. It uses a 1.5m collapsible 
whip antenna and operates from -40 to + 50°C. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Type 889 VHF Tank Radio 


Covering the 20 to 50MHz frequency range, the Type 
889 radio set is used for fm voice communications to 
and from armoured vehicles. The unit has channel 
spacing of 25 or 50kHz and an output power of 3 or 
20 watts, and is quoted as having an effective 
communication range of 25km. It measures 440 x 245 
x 220mm and weighs 19kg. 


Type 892 HF/SSB Tank Radio 


The Type 892 hf/ssb radio is designed for use in 
armoured vehicles and covers the 2 to 12MHz frequency 
range. Operational modes include J3E, J2A and A3E. An 
output power of 30 to 40 watts provides an effective 
communication range, with a 4- metre antenna, of 
about 35km. 


2061 VHF/FM Transceiver System 


The 2061 system is a frequency-modulated family of 
equipments which provide both voice and data 
communications in the frequency range from 26 to 
76MHz. The design concept has been to use the same 
transmitter/receiver unit for manpack sets as well as 
vehicular applications including both armoured and 
soft-skinned types. 

The radio set, RT-7, is a solid-state, synthesised 
transmitter and receiver with a nominal rf power output 
of two watts. The radio set can be mounted with the 
RB-30/VRC rf power amplifier and power supply on a 
common shock-absorbing frame (MT-25/A) in any type 
of vehicle. 


Type 7512 Receiver 


The Type 7512 operates between 1.5 and 25MHz in five 
bands. In operation with the Chinese Army, it receives 
A1A, A2A and ASE emissions. 


Type A-148 Vehicle and Manpack 
Receiver 


The Type A-148 receiver, operating in the 1 to 
15MHz wave-band, is a dual-role manpack/vehicle set. 
Operating in the A1A, A2A and A38E modes (cw, mcw 
and dsb telephony), it is believed to be a copy of the 
Soviet receiver, the R-311. Quantities of the Type A-148 
are in operation with the Chinese Army division 
regiment. 


Type A-—211B VHF Transceiver 


The Type A-211B is a dual-role manpack/vehicle 
artillery vhf radiotelephone. It operates at the low end of 
the frequency band and has a power output of 1.3 watts. 
It is a copy of the Soviet R-108D. 


Type A-—220 HF Transceiver 


The Type A-220 is a vehicle hf radiotelephone operating 
between 20 and 22MHz. With a power output of 17 watts 
it is a copy of the Soviet R-113. 


Type A-—222 HF Transceiver 


The Type A-222 is a vehicle set operating on cw or dsb 
telephony in the 2.8 to 4.9MHz band. It has a power 
output of 90 watts on cw and 55 watts on telephony and 
is a copy of the Soviet R-112. 


XD-D28 SSB Radio Set 


The XD-D28 ssb radio set is a frequency synthesised 
equipment mainly used in fixed applications (although it 
can also be used as a back pack radio). 


TECHNICAL SPECIFICATION 
Modes: usb voice and telegraph 
Frequency range: 2-9MHz 
Number of channels: 8000 
Power output: 8-15W 

Power supply: 25Vdc 
Consumption: 250mA, 2.4A 
Height: 293mm 

Width: 280mm 

Depth: 120mm 

Weight: 5.2kg 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


DENMARK 


The RB-30/VRC gives the operator a choice of either 
2 or 30 watts rf output. Audio amplifiers for interfacing 
with the vehicle harness, as well as for external 
loudspeakers, are also provided, the complete radio set 
being powered from the vehicle's 24-volt de supply. 

An automatic antenna matching unit, AM-30, is 
available for vehicle installations. The radio has full 
retransmission capabilities as well as facilities for 
remote-control. It will interface to the VRC-12 intercom- 
munication system. 


Manufacturer 
Terma Elektronik AS, Lystrup. 


2061 manpack configuration 


XD-D2B 10W Frequency 
Synthesized SSB Radio Set 


This frequency synthesised manpack equipment is an 
update of the original crystal-controlled set. It is used for 
medium and short distance applications. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-5.999MHz 
Number of channels: 4400 
Channel spacing: 1kHz 
Consumption: 150mA, 2A 
Height: 285mm 

Width: 280mm 

Depth: 120mm 

Weight: 8.5kg 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


XD-D2B 15W Frequency 
Synthesized SSB Radio Set 


The XD-D2B 15-watt transistorised radio provides ssb 
voice and telegraph communication. It is mainly used as 
a fixed equipment, but can appear in a back-pack 
version. It has 8000 channels and a power output of 15 
watts pep. The radio uses frequency synthesis and is 
constructed in medium scale integration cmos Circuitry. 
It can be used with a 1.5-metre whip, a 15-metre slant 
antenna or a 44-metre dipole antenna, and is powered 
from ni-cad batteries, a hand generator or ac/dc 
regulators. 


TECHNICAL SPECIFICATION 
Mode: usb voice and telegraph 
Frequency range: 2-9.99MHz 
Number of channels: 8000 
Consumption: 25V dc 
Temperature range: -20 to +50°C 
Height: 293mm 

Width: 280mm 

Weight: 5.2kg 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Type XF-D2 HF Transmitter 


The Type XF-D2 hf transmitter is a development of the 
earlier Type 601 and 81 equipments. Operating in three 
switchable bands between 2 and 12MHz on A1A, A2A 
and AGE it is used as a vehicle set at regimental level. 
Power output on cw is 75 watts. The earlier Type 81 isa 
similar set with a power output of 15 watts. The 
higher-power version, Type 601, has a 75-watt output. 


3585 M UHF Portable 
Radiotelephone Transceiver 


The 3585 M automatic digital radiotelephone is a 
portable equipment for use with the nation-wide 
radiophone network Dirane (digital radio network). 
Subscribers can establish communications set-to-set 
and with a fixed or mobile subscriber when the Dirane 
switching units are connected to strategic or public 
telephone networks. 

The 3585 M basic unit is a portable telephone 
powered from internal batteries. It consists of a 
transmitter, receiver, signalling device, handset and 
keyboard. Its transmitted power level is adequate for use 
in urban areas or in the vicinity of fixed radio stations. 

This equipment can be provided for military or 
banalised use. For military operations, the portable unit 
is a manpack; for intelligence service applications the 
portable unit takes the form of a banalised briefcase. 

For use as a mobile unit the portable equipment is 
installed on a support inside the trunk of a vehicle and 
connected to the vehicle's antenna and battery. In 
addition, the vehicle set comprises a booster amplifier, a 
handset and a keyboard attached to the driver's 
dashboard. 

A pocket pager is provided which buzzes when the 
user being called is outside the vehicle. The calling 
subscriber's number appears on a decimal read-out 
attached to the keyboard and the user can automati- 
cally send the call to the calling party by pressing one 
key. 

Priority calling and digital scrambling can be used 
with the transceiver. 


STATUS 
In service with a Middle Eastern armed forces general 
headquarters. 


8800-A and 8800-B VHF/AM 
Transmitter/Receivers 


Transmitter/receivers 8800-A and 8800-B operate in the 
100 to 156MHz frequency range. 

Designed to be used as a manpack set (8800-A) this 
lightweight equipment is provided, in its basic version, 
with nickel-cadmium accumulators to provide operation 
for more than ten hours. Two interchangeable power 
supplies (from 10- to 30-volt de or 220-volt ac) are 
available. = 

It can be installed in a vehicle (8800-B), an aircraft or 
used as a fixed station. In vehicle configuration, the set 
is powered from a case which contains filters, a 
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Banalised briefcase portable unit 


TECHNICAL SPECIFICATION 
BANALISED PORTABLE UNIT 
Frequency range: 390-470MHz 
Number of channels: 24 
Modulation delta: 16kbits/s 
Portable unit power: 2W 
Mobile amplifier power: 10W 
Weight: 10kg 


Manufacturer 
LMT Radio Professionnelle, Boulogne-Billancourt. 


Military casing for portable unit 


charging device, a voltage converter and an audio 
amplifier for a loudspeaker. The transceiver can be 
removed and used as a manpack unit. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, A3E 

Frequency range: 100-156MHz 
Channel spacing: 25kHz 

Number of channels: 2240 

Power supply 

8800-A: 24V 4Ah battery or accumulators 
8800-B: 12-30V de 

Temperature range: -25 to +55°C 


8800-B transmitter/receiver 


STAR-System for Tactical Access 
to Combat Radio 


STAR, a system for tactical access to combat radio, is 
an automatic interface between combat radio nets, 
regardless of their transmission mode (hf, fixed or 
frequency hopping vhf, uhf), and either local telephone 
subscribers or switched network subscribers. 


STAR meets all new combat communications require- 
ments, provides for interoperability, horizontal coord- 
ination between various combat nets and their vertical 
integration with the tactical communications facilities. 
STAR also acts as an interface between these combat 
nets and the tactical nets. 

Depending on the organisation of forces, STAR is 
most frequently used by a large unit command, typically 
a brigade which, in many armies, is the first unit large 
enough to require inter-services coordination. 


ce CEC’ 


~~ 


4, 
LOI0EL | 


Manufacturer 
Socrat, Paris 


8800-A transmitter/receiver 


STAR is available in a number of versions. The 
integrated version is the most mobile. This includes a 
cabin which can be transported by an aircraft (C 130, C 
160) or helicopter (Puma). The cabin incorporates all 
the essential functions with an air-conditioning unit, a 
generating set, a radio interface unit, a CT30 digital 
automatic switching unit and five transceivers. The 
transceivers include one TRC950 50W eccm vhf/fm 
frequency hopping unit, two TRC571 30W vhf/fm units, 
one TRC383 100W hf/ssb unit and one EL810 30W 
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uhf/am unit. Other transceiver combinations, suitable 
for alternative combat net transmission modes, are 
possible with, for example, four vhf/fm plus one hf/ssb, 
or two hf/ssb and two vhf/fm radios. 

The cabin is the heart of the system and is connected 
to 20 tactical telephone sets and five radio nets, 
including up to 45 tactical mobile transceivers associ- 
ated with the TAC749 mobile subscriber terminal. 

The STAR system can coordinate networks using all 
transmission modes and is compatible with mobile 
transceivers already in service, 

The CT30 digital automatic switching unit, installed in 
the cabin, enables integration of combat nets into the 
largest radio or telephone military communications 
system. It ensures automatic communications between 
local telephone subscribers equipped with two-wire or 
tactical sets, other STAR systems via a digital trunk, and 
military or civil switched networks (PTT); or existing 
pabx and combat nets via the radio interface unit and 
the five STAR transceivers. 

Each transceiver in the cabin is linked to a combat net 
with up to nine subscribers equipped with combat 
transceivers, associated with TRC749 mobile subscriber 
terminals. 

Using the TRC749 keyboard, a mobile subscriber can 
call a radio or telephone subscriber selectively, even if 
this subscriber is part of another radio net and uses a 
different transmission mode. STAR carries out mode 
conversion automatically and radio subscribers remain 
in the push-to-talk radio conference mode. 


Manufacturers 
Thomson-CSF Division Télecommunications, Genne- 
villiers and LMT Radio Professionnelle, Boulogne. 


STAR shelter 


TRC331 HF/SSB Transceiver 


The TRC331 is a 20-watt automatic transceiver 
designed for armoured vehicles. It is part of a family of 
20- to 400-watt modular transceivers derived from the 
same basic unit, the TRC350. 

The TRC331 consists of an automatic hf/ssb 20-watt 
pep transceiver for fixed or mobile use (TRC330), 
operating in the 2 to 30MHz band, and an AEA 
147 digital automatic antenna matching unit. The 
280,000-channel TRC330 is microprocessor-controlled, 
while the antenna unit uses new generation fast relays 
to provide silent tuning in less than 200ms. Up to ten 
preset frequencies can be stored. Other features 
include self-test and remote control from the handset or 
the PUP 111 remote control unit. 

Three modes are available: preset secure tuning on 
reception providing silent operational monitoring (less 
than 200ms); tuning slaved on transmission to 10-watt rf 
power (less than 800ms); and preset secure tuning 
repeating slaved on transmission to the ten stored 
channels and on the last frequency used (less than 
200ms). 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes 

J3E usb and Isb telephony, narrow-band Isb and usb 
telegraphy, J2A 

options: A1A, F1B telegraphy with external telegraph 
converter, usb and Isb data 


STAR shelter interior 


Frequency range: 2-30MHz 
Number of channels: 280,000 
Channel spacing: 100Hz 

Power output: 20W pep on ssb and J2A telegraphy 
(<300ms); 10W mean in data mode; 2W pep at reduced 
power 

Temperature range 

operating: -25 to +55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at +40°C 
Immersion: to 1m 

TRC330 

Height: 275mm 

Width: 307mm 

Depth: 99mm 

Weight: 5.9kg 

AEA 147 

Height: 147mm 

Width: 300mm 

Depth: 91mm 

Weight: 3.5kg 


OPERATIONAL SPECIFICATION 
Station meets requirements of French SEFT OO1A, 
similar to US MIL-STD-810C and British DEF-133, L3 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC331 hf/ssb transceiver 


TRC340 Portable HF/SSB 
Manpack Transceiver 


The TRC340 is a synthesizer-type portable hf/ssb 
transceiver, with a 20-watt pep, operating within the 1.5 
to 30MHz band, for infantry use at company and/or 
patrol level. It can be associated with 100- and 400-watt 
pep to constitute fixed or mobile stations for medium- 
and long-range communications under optimum 
conditions. 

The TRC340 is a lightweight manpack set using 
hybrid and integrated circuits on printed circuit 
modules. 

Frequencies are generated by a digital synthesizer 
controlled by a high-stability oscillator and the set is 
provided with 285,000 channels, selected in 100Hz steps 
within the 1.5 to 30MHz band. 

The output power is 20 watts pep with a reduced 
power position which supplies two watts pep. The 
TRC340 is fed through a nickel-cadmium battery unit 
which provides an autonomy of over 12 hours for a 1:9 
transmit/receive ratio. 

It can be operated in ssb telephony and telegraphy. 
For communications with existing am equipment, the 
TRC340 can also be operated in the compatible am 
telephony mode. 

The basic station comprises a transceiver (TRC340) 
associated with a battery unit (ALI 116) containing the 
rechargeable nickel-cadmium battery with a 4Ah 
capacity; 2.4-metre whip antenna (ANT 135); telephone 
handset (COT 205-10); and a manpack harness (POR 
114). 

There are different types of accessories to meet the 
various other operating requirements. 


TRC342 100-watt Mobile HF 
Transceiver 


The TRC342 is a vehicle-mounted 100-watt transceiver 
developed for hf radio communication on battlefields. 
The TRC342 is part of a family of modular transceivers 
covering the range 20 to 400 watts, built around the 
basic TRC340. 

It consists of an automatic, synthesizer-based, 
2-30MHz hf/ssb transceiver station for fixed or mobile 
use. 

It is a modular station consisting of three main 
assemblies: the basic TRC340 transceiver, the AMP 
104-1 100-watt amplifier and the AEA 123 automatic 
antenna matching unit. The transceiver is mounted on 
the AMP 104 amplifier; the common front panel thus 
formed carries the station operating controls. The AEA 
123 antenna matching unit is a remotely-controlled unit 
mounted at the foot of the antenna. 

Radio frequencies are generated by a digital 
synthesizer driven by a high-stability oscillator. The set 
provides 280,000 channels at 100HZ steps within the 2 to 
30MHz band. 

The amplifier stages are entirely solid-state. Auto- 
matic tuning of the antenna matching unit facilitates 
rapid and easy use with the various whip and open-wire 
antennas which are available. 

The output power is 100 watts pep and average witha 
reduced power position of 20 watts pep and average. 

The TRC342 station can be adapted for ssb 
telephony, ssb telegraphy and fsk telegraphy by the use 
of an external modem. For communication with existing 
am equipment the TRC342 can also be operated in the 
am compatible telephony mode. 


STATUS 
Introduced in 1980 and entered service in 1981. 


TECHNICAL SPECIFICATION 

Modes: J3E usb telephony with optional Isb, H8E am 
compatible telephony, J2A usb telegraphy with Isb 
optional 

Frequency band: 2-30MHz, 280,000 channels in 100Hz 
steps 


TRC344 HF/SSB Mobile 
Transceiver 


The TRC344 vehicle-mounted 400-watt transceiver for 
hf radio communications on battlefields is part of a 
family of modular transceivers covering the 20- to 
400-watt range, built around the basic TRC340 unit 

It consists of an automatic, synthesizer-based hf/ssb 
transceiver station for fixed or mobile use, with an 
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STATUS 
Introduced in 1979 and entered service in 1980. 


TECHNICAL SPECIFICATION 

Modes: J3E usb telephony with optional Isb, H3E am 
compatible telephony, J2A usb telegraphy with optional 
Isb 

Frequency band: 1.5-30MHz in 100Hz steps (285,000 
channels) 

Power output 

20W pep, telephony; 15W, telegraphy 

2W pep, reduced power 

Antennas: 1.2 and 2.4m whips, open-wire antennas 
with 7-19m adjustable-length, wide-band 

Power supply: 14.4V ni-cad battery, with 4Ah capacity, 
rechargeable 

Consumption 

ssb, 2-tone: 3.5A 

J2A telegraphy: 3.7A 

Temperature range 

operating: -25 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 95% to + 40°C 

Immersion 

transceiver and battery: to 1m 

Drops: transceiver in manpack can withstand drops 
from 1m 

Protection: against antenna mismatch and power 
supply polarity reversal 

Height: 355mm 

Width: 264mm 

Depth: 80mm 

Weight 

TRC340 alone: 4.2kg 

TRC340 with battery, antenna, handset and manpack 
harness: 7.5kg 


TRC340 transceiver 


OPERATIONAL SPECIFICATION 
Environmental: complies with French SEFT 001A 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC342 transceiver 


Power output 

100W pep and average 

20W pep and average at reduced power 
Antennas 

3, 3.6 and 5m whip 

open-wire 

wide-band TOS 3 

Power supply: 22-30V battery, negative earth 
Consumption: <15A 

Temperature range 

operating: -25 to +55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 
Immersion 

TRC340 and AEA 123: to 1m 

AMP 104-1: drip proof 

Protection: against all antenna mismatches and power 
supply polarity reversal 


output power of 400 watts pep and average in the 2 to 
30MHz band. 

It is a modular station consisting of three main 
assemblies: the TRC340 transceiver, the AMP 105-1 
400-watt amplifier, and the AEA 135 automatic digital 
antenna matching unit. 

The TRC340 transceiver is mounted on the AMP 
105-1 amplifier; the common front panel thus formed 
carries the station operating controls. 

The AEA 135 antenna matching unit is a remotely- 
controlled unit mounted at the foot of the antenna. 

Radio frequencies are generated by a digital 


TRC340 + AMP 104-1 
Height: 335mm 
Width: 300mm 
Depth: 255mm 
Weight: 18kg 


AEA 123 
Height: 222mm 
Width: 380mm 
Depth: 160mm 
Weight: 7.8kg 


OPERATIONAL SPECIFICATION 
Station meets requirements of French SEFT 001A, US 
MIL-STD-810C and British DEF-133 


Manufacturer 
Thomson-CSF, Gennevilliers. 


synthesizer driven by a high-stability oscillator. The set 
provides 280,000 channels at 100Hz steps within the 2 
to 30MHz band. The amplifier stages are entirely 
solid-state 

Antenna matching unit tuning is automatic and silent 
in the receive mode; in the transmit mode it is carried out 
with ten watts of rf power. In addition the AEA 135 unit 
logic allows automatic and silent tuning to one of the 
last 15 frequencies for which a link was previously 
established. 

The TRC344 station will withstand the mechanical 
strains involved in vehicle mobile operation 
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STATUS 
Introduced in 1980 and entered service in 1981. 


TECHNICAL SPECIFICATION 

Modes: J3E usb telephony with optional Isb, H3E am 
compatible telephony, J2A usb telegraphy with optional 
Isb 

Frequency band: 2-30MHz, 280,000 channels in 100Hz 
steps 

Power output 

A400W pep and average 

100W pep and average at reduced power 

Antennas 

5 and 10m whip 

open-wire 

wide-band TOS 3 

Power supply: 22-30V battery, negative earth 
Consumption: 50A 

Temperature range 

operating: -25 to +55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at 40°C 

Immersion 

TRC340 and AEA 135: to 1m 

AMP 105-1: drip proof 


TRC345 HF/SSB Transceiver 


The TRC345 is a 5-watt hf/ssb transceiver designed for 
infantry use at company and/or patrol level. It can be 
used on vehicles with a vehicle-mounted antenna and 
100- or 400-watt amplifiers to form mobile stations for 
medium and long range communication. 

Tuning of the antenna unit is carried out using a 
single control. Two leds indicate the control direction of 
rotation to permit tuning of various open wire and whip 
antennas over the whole hf band. 


STATUS 
Introduced in the early 1980s and in production. 


TRC347 HF/SSB Manpack 
Receiver 


The TRC347 receiver has been developed for battlefield 
use, It is a synthesizer-type hf/ssb manpack receiver 
operating within the 1.5 to 30MHz band with a built-in 
active antenna. It is designed for infantry use at 
command and/or patrol level. It can also be used in a 
fixed or vehicle mode. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes: J3E telephony, J2A usb and Isb telegraphy, am 
compatible 

Frequency range: 1.5-30MHz in 100Hz steps 


TRC350 HF/SSB Transceiver 


The TRC350 is a transceiver for radio communications 
on battlefields. Designed for use by the infantry in a 
company or patrol, it is a portable synthesizer-type 
hf/ssb transceiver, with a 20-watt pep, operating in the 
1.5 to 30MHz range. It can be associated with 100- and 
400-watt amplifiers to constitute fully automatic fixed 
or mobile stations for medium- and long-range 
communications under optimum conditions. 

Its data transmission, ciphering, silent and rapid 
frequency change capabilities make it suited (together 
with its 100- and 400-watt versions) to tackling 
enemy countermeasures; detection, location, analysis, 
intrusion and jamming. 


Protection: against all antenna mismatches and 


supply polarity reversal 


TRC340 + AMP 105-1 
Height: 350mm 
Width: 410mm 
Depth: 360mm 
Weight: 29kg 


AEA 135 

Height: 300mm 
Width: 210mm 

Depth: 530mm 

Weight: 25kg 


OPERATIONAL SPECIFICATION 
Station meets requirements of French SEFT 001A similar 
to US MIL-STD-810C and British DEF-133 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC344 transceiver 


TECHNICAL SPECIFICATION 

Modes: J3A usb and Isb telephony, H3E on transmission 
and J3E on reception (am compatibility, J2A usb and Isb 
telegraphy) 

Frequency range: 1.5-30MHz in 100Hz steps 

Number of channels: 285,000 

Power supply: 14.5V ni-cad battery 

Power output: 5W pep, 2W pep reduced power 
Temperature range 

operating: -25 to +55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 

Immersion: to 1m 

Height: 80mm 

Width: 358mm 

Depth: 264mm 


Number of channels: 285,000 
Power supply: 14.5V ni-cad battery 
Temperature range 

operating: -25 to + 70°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 
Immersion: to 1m 

Height: 80mm 

Width: 358mm 

Depth: 264mm 

Weight 

excl battery: 4kg 


OPERATIONAL SPECIFICATION 
Meets the environmental requirements of French SEFT 
001A, similar to US MIL-STD-810C and British DEF-133 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC347 hf/ssb receiver 


The 20-watt vehicle version is the TRC331, the 
100-watt vehicle version the TRC353 and the 400-watt 
vehicle version the TRC354. 


STATUS 
Introduced in 1981 and in production. 


TECHNICAL SPECIFICATION 
Modes 

J3E usb/Isb 
telegraphy 
options: A1A wide-band telegraphy, data transmission 
(with external shift converter), upper and lower data 
mode 

Frequency range: 1.5-30MHz, 100Hz steps 

Number of channels: 285,000 


telephony, J2A narrow-band usb/Isb 


Weight 
excl battery: 4.3kg 


OPERATIONAL SPECIFICATION 
Meets the requirements of French SEFT 001A, similar to 
US MIL-STD-810C and British DEF-133 


Manufacturer 
Thomson-CSF, Gennevilliers. 


Stored frequencies: 10 

Power output 

20W pep voice ssb, 15W in morse key 

10W average in data mode 

2W pep in reduced power 

Consumption 

ssb, 2-tone: <3.5A 

J2A telegraphy: <3.7A 

Protection against jammers: better than 95dB against 
jammer at 300kHz from frequency of useful 10yus emf 
signal 

Antennas: 1.2 and 2.4m whips, open-wires (7-19m 
adjustable length), or wide-band 

Power supply: 14.5V ni-cad battery, 4Ah capacity, 
rechargeable 
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Temperature range 
operating: -25 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 
Height: 91mm 

Width: 275mm 

Depth: 376mm 

Weight 

TRC350 alone: 5.9kg 

TRC350 with battery, antenna, handset and manpack 
harness: 9.6kg 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC350 transceiver 


TRC353 HF/SSB Transceiver 


The TRC353 is a vehicle-mounted 100-watt hf trans- 
ceiver. Itis part of a family of modular transceivers which 
have been built around the basic TRC350 equipment. In 
addition to the TRC350 itself, the TRC353 consists of the 
AMP 104-2 100-watt amplifier and the AEA 134-2 
automatic digital antenna matching unit. 

The TRC350 with all associated controls can be fitted 
in a vehicle remote from the associated amplifier. The 
station can be remotely controlled using the PUP 111 
remote control unit or via the COT 206-10 handset (with 
preset frequencies). The antenna tuning unit is 
mounted at the base of the antenna. 

The TRC3853 provides 284,000 channels at 100Hz 
steps in the 1.6 to 30MHz band. The amplifier stages are 
fully solid-state. 


Vanes 


STATUS 
Introduced in 1981 and in production. 


TECHNICAL SPECIFICATION 

Modes: J3E usb and Isb telephony, J2A usb and Isb 
telegraphy, usb and Isb data, F1B fsk telegraphy with 
external telegraph converter. Optional, narrow band cw 
Frequency range: 1.6-30MHz 

Number of channels: 284,000 

Channel spacing: 100Hz 

Power output: 100W pep and average; 20W on reduced 
power 

Power supply: 20-30V battery, negative earth 
Temperature range 

operating: -25 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 

Immersion: to 1m 

TRC350 with battery and AMP 104-2 

Height: 300mm 

Width: 355mm 

Depth: 275mm 

Weight: 20kg 

AEA 134-2 

Height: 317mm 

Width: 220mm TRC353 hf/ssb transceiver 
Depth: 255mm 
Weight: 11kg 


OPERATIONAL SPECIFICATION 
Station meets requirements of French SEFT OO1A, 
similar to US MIL-STD-810C and British DEF-133,L3 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC354 HF/SSB Transceiver 


The TRC354 is a vehicle-mounted 400-watt hf trans- 
ceiver covering the 1.6 to 30MHz band. It is part of a 
family of modular transceivers built around the basic 
TRC350. 

In addition to the TRC350, the TRC354 comprises the 
AMP105-2 400-watt amplifier and the AEA 135-2 
automatic digital antenna matching unit. 

In other respects the transceiver is similar to the 
TRC353. 


STATUS 
Introduced in 1981 and in production. 


TECHNICAL SPECIFICATION 
(where different from TRC353) 


Power output: 400W pep and average, 100W pep and 
average on reduced power 

TRC350 and AMP 105-2 

Height: 417mm 


TRC354 hf/ssb transceiver 


Width: 390mm AEA 135-2 Weight: 34kg 
Depth: 325mm Height: 320mm 
Weight Width: 222mm Manufacturer 


incl battery: 30kg Depth: 525mm Thomson-CSF, Gennevilliers. 
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TRC362 and 363 Vehicular HF/SSB 
Transceivers 


The TRC362 and 363 are vehicular hf ssb transceivers. 
Built-in automatic filters allow co-sited simultaneous 
operation of several sets in the same vehicle. 

The TRC362 covers the 2 to 30MHz frequency range, 
has 280,000 channels and an analogue atu. It measures 
180 x 300 x 290mm and weighs 12kg. 

The TRC363 covers the 1.6 to 30MHz frequency 
range, has 284,000 channels and a digital atu. 

Both sets can store 10 frequencies and have outputs 
of 100 pep and average. They operate off 24 volts dc. 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC363 vehicular transceiver 


TRC374 HF/SSB Transceiver 


The TRC374 was claimed to be the first hand-held 
tactical hf/ssb set to be developed. It is designed to meet 
the particular requirements of section patrols in difficult 
operational conditions (jungles, forests, deserts) which 
are not satisfactorily met by vhf/fm communication 
links. It is a five-watt transceiver, operating in the 11 to 
15MHz band for short ground-wave communication 
links. Because of its reduced size and weight this set 
can be carried by an infantry soldier without impairing 
his combat role. 

The TRC874 is suited to short-range communication 
links in hostile surroundings (ranges in excess of 3km in 
dense jungle and in excess of 10km in open terrain). Its 
frequency range makes the set compatible with all 
existing hf sets covering the 2 to 12MHz and 1.6 to 
30MHz ranges. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Modes: J3E ssb telephony, usb 


TRC532 VHF/FM Transceiver 


The TRC532 is a vhf/fm hand-held transceiver designed 
for infantry use at platoon and section level. It operates 
in the 35 to 45, 47 to 57 or 68 to 78MHz range, providing 
400 synthesised channels. It has an output power of 1.5 
watts with a 0.5-watt reduced power capability. 

The transceiver can be used either hands-free with a 
headset or as a handset with built-in microphone, 
earphone and push-to-talk switch. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Mode: single-frequency push-to-talk 
Frequency range 

TRC532-1: 35-45MHz 

TRC532-2: 47-57MHz 

TRC532-3; 68-78MHz 


TRC570 and TRC571 VHF/FM 
Mobile Radio Transceivers 


The TRC570 is one of the three basic radio sets 
developed by Thomson-CSF for battle-zone vhf com- 
munications. Designed for vehicular installation, the 
TRC570 is a compact, high-power, vhf/fm radio set 
operating in the 26 to 76MHz frequency range. Suitable 
for long-range communications in hostile conditions, it 


Frequency range: 11-15MHz in 10kHz steps (400 
channels) 

Power output: 5W pep 

Consumption: <900mA 

Antenna: 1.05m metallic whip antenna and adaptor (4 
antenna adaptors of 1MHz b/w each) 

Power supply: ni-cad rechargeable battery (inter- 
changeable elements) with 8h life (1:9 tx:rx) 
Temperature range 

operating: -10 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 

Immersion: transceiver and battery watertight at 1m 
depth 

Drops: transceiver in harness withstands drops from 
0.75m 

Height: 325mm 

Width: 97mm 

Depth: 57mm 

Weight 

incl battery and accessories: 2.5kg 


Manufacturer 
Thomson-CSF, Gennevilliers. 


Channel spacing: 25kHz 

Number of channels: 400 

Power output: 1.5 or 0.5W 

Power supply: 7.5V ni-cad battery 
Temperature range: -40 to + 70°C 
Relative humidity: 95% at + 40°C 
Immersion: to 1m 

Height: 265mm 

Width: 95mm 

Depth: 50mm 

Weight 

excl battery: 0.9kg 


OPERATIONAL SPECIFICATION 
Meets the environmental requirements of French SEFT 
001A, similar to US MIL-STD-810C and British DEF-133 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC532 vhf/fm transceiver 


can be used in multi-set installations either in vehicles or 
in fixed ground stations when provided with additional 
proximity filters (TRC571). To ensure full compatibility 
with other equipments the TRC570 can operate at either 
25 or 50kHz channel spacing and with the 150Hz tone 
squelch system. Digital ciphering and medium-speed 
data transmission are ensured by wide-band access to 
the transmission channel (X mode). 

The TRC570 is designed to fit in all installations, 
especially in armoured vehicles where space is often 
crucial. Its dimensions and weight have been achieved 


TRC374 transceiver 


by incorporating within the same unit all the functions 
which do not directly concern the matching of the 
antenna and by using advanced technologies such as 
Isi and hybrid circuits. 

To simplify maintenance the set comes apart in three 
pieces normally assembled in a fully hermetically-sealed 
unit. These are the front panel with the mounting frame 
of the transceiver, the central case and the rear panel 
containing the 30-watt amplifier. 

The TRC570 can also inter operate both with the 
TRC760 and the TRC773, and can be used as a radio 
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link for teleprinters when connected to the frequency 
shift adaptor TRC467-1. When connected to the modem 
specially developed for this purpose, data rates can be 
speeded up to 16 bits/s. It can also be connected to any 
two-wire telephone line through the radio network 
control terminal 6LR225. 


STATUS 
Developed as a private venture and in production since 
1979 for French overseas armed forces. 


TECHNICAL SPECIFICATION 

Mode: F3E, narrow-band fm, 5 or 10kHz deviation 
Service: single-frequency simplex 

Frequency range: 26-76MHz 

Number of channels: 2000 

Channel spacing: 25 or 50kHz 

Frequency storage: up to 9 

Antenna tuning: swr <1.7 

Power output: 30W (reduced power 2W) 
Coverage: 15-40m 

Power supply: -24V dc/8A, auxiliary power supplies 
available from ac mains or 12V dc 

Consumption 


transmit: 6A TRC570 vht/fm transceiver 

receive: 0.6A 

Temperature range: -40 to + 70°C 

Relative humidity: 95% at +55°C Bumping: 1000 bumps of 40g, 6ms duration, in 3 OPERATIONAL SPECIFICATION 

Altitude right-angle axes Precise specifications of the set correspond to French 
operating: to 4500m Jolts: 30g, 11ms, 2 jolts per side SEFT 001A, similar to US MIL-STD-202 and 810 
transport: to 9000m Height: 130mm 

Immersion: 2h at 1m Width: 277mm Manufacturer 

Vibration Depth: 232mm Thomson-CSF, Gennevilliers. 

10-55Hz: 0.3mm p-p Weight: 8kg 


TRC577 VHF/FM Manpack 
Transceiver 


The TRC577 is a lightweight vht/fm manpack transceiver 
intended as a replacement for current generation vhf 
transceivers. It covers the 30 to 88MHz frequency range 
in 25kHz steps and is compatible with most of the 
transceivers currently in service. Its nominal output 
power is 5 watts with 2 watts and 100 milliwatts low 
power facilities. The transceiver can operate with the 
TRC773B digital encryption unit (clip-on), and with the 
TRC743 data burst message terminal (hand-held). 

The TRC5/77 transceiver, together with the ALA 107 
and associated antenna unit, becomes the TRC579 
30-watt vehicle station. 


STATUS Introduced in April 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes: F3E narrow-band fm voice, 16kbits/s data 
Frequency range: 30-88MHz 

Number of channels: 2320, 25kHz spacing 

Power output: 5W, 2W or 100mW. 30W with amplifier 
ALA 107 

Power supply: 14.5 ni-cad battery 

Temperature range 

operational: -40 to + 70°C 

within full specification: -25 to +55°C 

Relative humidity: 95% at + 40°C 

Immersion: to 1m 

Height: 85mm 

Width: 200mm 

Depth: 250mm 

Weight: 2.5kg 


TRC577 vht/fm manpack transceiver 


OPERATIONAL SPECIFICATION 
Meets requirements of French SEFT 001A and US 
MIL-STD-810C 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC579 vehicle station 
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TRC920 Manpack VHF/FM 
Transceiver 


The TRC920 is a vhf/fm military manpack transceiver 
claimed to have a high eccm protection level in dense 
electronic warfare situations. The 5-watt transceiver 
embodies frequency hopping and digital encryption 
modules. As a basic equipment, it can be used as a 
manpack set, or mounted on a light vehicle. 

With its frequency hopping characteristics being 
exactly the same, the TRC920 is fully compatible with the 
50-watt vehicular TRC950 transceiver (see separate 
entry). The set can operate for up to 14 hours with its 
14.5-volt ni-cad battery. 


STATUS 
Full production will start in 1988. 


TECHNICAL SPECIFICATION 
Frequency range: 30—88MHz 
Number of channels: 2320 
Power output: 0.5—5W 
Height: 90mm 

Width: 270mm 

Depth: 210mm 

Weight: 4.5kg 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC920 transceiver 


TRC950 VHF/FM Frequency 
Hopping Transceiver 


The TRC950 is a 50-watt vhf/fm frequency hopping 
vehicular transceiver. Incorporated within the radio are 
the frequency hopping and digital encryption modules, 
as well as automatic frequency agile proximity filters to 
allow simultaneous operation of several TRC950s on 
the same vehicle. 

The TRC950 has 2320 channels spaced at 25kHz in 
the 30 to 88MHz band. Six frequencies or nets can be 
stored in a non-volatile memory. Output power can be 
50, 10 or 1.5 watts, or 150 milliwatts, depending on the 
application. The transceiver can be operated in an 
analogue fixed-frequency or digital frequency hopping 
mode, in plain or cipher mode, for voice or data 
transmission, or as a relay. 

In the fixed-frequency mode the radio is directly 
interoperable with existing vhf/fm sets. 

Frequency hopping is across the full band at a rate of 
several hundred hops-per-second. The hop sub-bands 
are programmable on initial data loading. If required by 
the tactical situation, absolute radio silence can be 
maintained for 30 hours. The initial synchronisation can 
be effected either by time insertion by means of a fill gun, 
or via a radio channel on activation of the nets by the 
master station. Late entry into a net Is carried out by 
sending a request for synchronisation by radio to the 
master station. The synchronising channel is of the 
frequency hop type and is dependent on the key of the 
day. It is monitored by all sets by time multiplexing 
with the pseudo-random communications law. A 
fixed-frequency general rescue channel is monitored 
continuously and a fixed-frequency rescue channel is 
also monitored for each of the six nets. 

The comsec module allows high-security digital 
encryption of data sent in fixed frequency or frequency 
hopping modes (voice and data). 

The TRC950 allows exchange of dialogue data with a 
computer for such applications as integration into 
weapon systems. Data is sent via a digital data adaptor 
(TRC750) at a rate of between 50 and 9600 bits/s, and 
with encoding for error correction. 


TRM920 Series VHF/UHF 
Transceivers 


The TRM920 series comprises three radios: TRM920 
vhf/uhf-am which covers the 118 to 150 and 225 to 
400MHz bands; TRM921 vhf/uhf-am covering the 100 to 
156 and 225 to 400MHz bands; and TRM924 uhf/am the 
225 to 400MHz band. 

Fully synthesised ground-to-air and ground-to- 
ground radios, they are compatible with all civil and 
military vhf and uhf airborne equipments. 


TRC950 vht/tm frequency hopping transceiver 


STATUS \ 

The TRC950 has been selected by the French Army and 
the Force d’Action Rapide and ordered by other 
unnamed armies. Deliveries commenced early in 1985. 


TECHNICAL SPECIFICATION 

Modes: F3E simplex voice or digital data at 16kbits/s, 
fixed frequency analogue, ciphered fixed frequency 
digital, digital frequency hopping, digital ciphered 
frequency hopping 

Frequency range: 30-88MtHz in 25kHz steps 

Number of channels: 2320, 6 memorised nets 

Power output: 50, 10, 1.5 or 0.15W 

Power supply: 24V dc vehicle battery, 12V dc with 
external converter, 127/220V ac with external mains 
power supply 

Temperature range: —40 to + 70°C 


Each version exists in three different applications: 
2-watt manpack TRM92(-)P, 2-watt vehicle TRM92(-)V, 
and 20-watt vehicle with amplifier TRM92(-)C. 

Ten hour's battery life provides receive, transmit, relay 
and beacon use under extreme conditions (eg humidity, 
sand, salt, spray). 


STATUS 
More than one thousand equipments sold to French 
armed forces and world-wide. 


Relative humidity: 95% at + 40°C 
Immersion: to 1m 

Height: 131mm 

Width: 278mm 

Depth: 383mm 

Weight: 12kg 


OPERATIONAL SPECIFICATION 
Complies with French SEFT 001A and meets US 
MIL-STD-810C 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TECHNICAL SPECIFICATION 

Modes: A2A, A3E 

Frequency range 

vhf: 118-150 or 100-156MHz 

uhf: 225-400MHz 

Number of channels 

vhf: 1280 

uhf: 7000 

Power output: 2W minimum (20W with amplifier) 
Power supply: ni-cad 12V or 13.2V battery 
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Temperature range: -25 to + 55°C (standard) 
Humidity: 95% 

Immersion: 2h at 1m 

Shock: can support 1m drop on casing angle 

Pressure: down to 300mb when not operating 
Height: 235mm 

Width: 210mm 

Depth: 72mm 

Weight 

ready to operate: 8.8kg 


TRM920V 2-watt vehicle set 


TRM920 manpack TRM920C 20-watt vehicle equipment with power amplifier 


TR-PP-24A and TR-DP-—24A 
UHF/AM Transmitter/Receivers 
(6806-A and 6806-B) 


These transmitter/receivers are designed for use in the 
aeronautical band of 225 to 400MHz. They provide 7000 
channels through a frequency synthesizer. 

Designed to be used as a manpack (6806-A), this 
lightweight equipment is provided, in its basic version, 
with nickel-cadmium accumulators, giving it an avail- 
ability of eight to ten hours. 

Two interchangeable power supplies of 10 to 30 volts 
de or 220 volts ac are available. 

The equipment can be installed in a vehicle (6806-B), 
an aircraft, or used as a fixed station. 


STATUS 
The TR-PP-24A and TR-DP-24A transmitter/receivers 
are in service with the French armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, A3E 

Frequency range: 225-400MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Range 

ground-ground: at visual range 

ground-air: 260km at 6500m 

Power output: 2W at 50 ohm 

Sensitivity: better than 4yV for 10dB (s+n)/n 
Power supply: 24V (battery or accumulators) 
Temperature range: -25 to + 55°C 


Manufacturer 
Socrat, Paris. 


6806-A transmitter/receiver (left) with 10200 protection system (top right) and interconnection wiring (bottom right) 
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TR-VP-—20A UHF 
Transmitter/Receiver (6803-C) 


This uhf transmitter/receiver assembly provides radio 
communications between army, naval and air force 
units either ground-to-ground or ground-to-air in 
amplitude modulation mode within the 225 to 400MHz 
frequency range 

Thi§ rugged equipment delivers a carrier with 15-watt 
output power. It is provided with a frequency synthesizer 
which permits operation on any of the 7000 channels 
spaced 25kHz apart. 


The 6803-C can be installed as a fixed station, on a 
light, heavy or armoured vehicle or on a ship. It can be 
fed from a 29-volt dc mains system. 

A self-check system is used to check correct 
operation during transmission and reception. 


STATUS 
In service with the French armed forces. Replaced the 
6803-G equipment 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, ASE, BOW 

Frequency range: 225-400MHz 

Receiver sensitivity: better than 4yV for 10dB (s+ n)/n 


Frequency stability: better than +2 x 10° 
Relaying: available on front panel 

Power supply: 22-30V dc 

Consumption 

transmit: 220W 

receive: 55W 

Temperature range: -40 to + 70°C 


Manufacturer 
Socrat, Paris. 


GERMANY (FEDERAL REPUBLIC) 


AN/PRC-77/GY VHF Transceiver 


The AN/PRC-77/GY, with new synthesizer and updated 
technology, was designed to supersede the AN/PRC-25 
and AN/PRC-77. The lightweight radio complies fully 
with MIL standard MIL-R-55499A(EL). 


STATUS 
Introduced in 1971 and in production. 


TECHNICAL SPECIFICATION 

Modes: F3E fm; 16kbits/s data transmission 
Frequency range ~ 

low band: 30-52.95MHz 

high band: 53-75.95MHz 


AN/PRC-—77A/GY VHF/FM 
Transceiver 


Radio set AN/PRC-77A/GY is fully compatible with 
AN/PRC-77/GY but has a new circuit design concept. It 
uses cmos integrated circuits, a digital synthesizer and 
anew af module. In addition to improved reliability there 
are fewer modules, the radio is said to be easier to 
operate and requires fewer adjustments. 


AN/PRC-77C/GY VHF/FM 
Transceiver 


The AN/PRC-77C/GY is a further development of the 
AN/PRC-77A/GY radio. It includes a built-in voice crypto 
module with the code selectable from a front panel 
switch. Channel spacing is 50 or 25kHz. 


AN/PRC-184/GY VHF Frequency 
Hopping Transceiver (Cobra) 


The AN/PRC-184/GY Cobra is a tactical vhf transceiver 
It uses a combination of eccm frequency hopping and 
digital encryption techniques. It can also operate with 
fixed frequency vhf radio sets, and a vehicular version 
with a 40-watt power output has been produced. 


STATUS 
Introduced in 1984 and in production 


AN/PRC-—88/GY VHF/FM 
Transceiver 


The AN/PRC-88/GY is the solid-state successor to the 
West German version of the AN/PRC-77. 


Number of channels: 920, 2 preset 

Channel spacing: 50kHz 

Power output: 2W typical 

Temperature range: -40 to + 65°C 

Duty cycle: approx 22h (9:1 rx/tx) with 1 battery set 
Height: 100mm 

Width: 280mm 

Depth: 280mm 

Weight 

excl batteries: approx 6kg 


Manufacturer 
Telemit Electronic GmbH, Munich. 


STATUS 
Entered production in 1984. 


Manufacturer 
Telemit Electronic GmbH, Munich. 


AN/PRC-77A/GY transceiver 


Manufacturer 
Telemit Electronic GmbH, Munich. 


AN/PRC-77C/GY transceiver 


TECHNICAL SPECIFICATION 

Modes: F3E narrow-band fm with 150Hz tone; delta 
modulation ciphered 16kbits/s; 2.4kbits multiple trans- 
mission data; frequency hopping for ciphered delta 
modulation and data 

Frequency range: 30-88MHz 

Number of channels: 2320 with 25kHz spacing 

Preset channels: 8 

Power output: 2.5W 

Hopping speed: ‘medium’ 

Total number of codes: 2°* 

Stored keys of day: 8 

Stored frequency pools: 4 each consisting of 256 
channels 

Code injection: by key gun 

Temperature range: -40 to + 65°C 


An important feature of the AN/PRC-88/GY is that it is 
compatible with existing vhf radios such as AN/GRC-3, 
AN/VRQ-16, AN/VRQ-20, COM-80/GY, AN/VRQ-64, 
AN/GRC-160, AN/VRC-12, AN/VRC-43 to -49, and many 
more. 


STATUS 
First announced in 1979 and in production since 1981. 


AN/PRC-77/GY transceiver 


AN/PRC-184/GY transceiver 


TECHNICAL SPECIFICATION 

Modes: F3E fm with 150Hz squelch; 16kbits/s data 
transmission 

Frequency range: 20-80MHz 

Number of channels: 2400 

Channel spacing: 25/50kHz switchable 

Power output: 3W 

Temperature range: -40 to +65°C 


Height: 238mm 
Width: 296mm 
Length: 304mm 
Weight: 3.2kg approx 


AN/PRC-—505/GY (RTX—5051) 
VHF/FM Radio Set 


The AN/PRC-505/GY (RTX-5051) is a vhf radio with 10 
preset channels and switchable power outputs of 0.1 or 
1-watt. Other features are led monitoring of rf output, 
tone squelch, data transmission at 16 kbits/s, built-in 
loudspeaker/microphone, and a connector for external 
audio accessories. Receiver sensitivity is better than 
0.7uV for 20dB sinad, and power is provided by 
rechargeable ni-cad batteries or standard dry cells. 


STATUS 
In production since 1986. 


CHX200 Frequency Hopping HF 
Transceiver Family 


CHX200 is designed for use in mobile and fixed stations. 
Its modular concept provides. different power stages 
that add on to the basic receiver/exciter unit to form a 
family of hf transceivers for low-, medium- and 
high-power stations. With this family concept, the 
various units such as receiver/exciter, fsk modem and 
communications processor are common to low-, 
medium- and high-power stations. 

The system is suitable for short-, medium- and 
long-range communications for all tactical and stra- 
tegic applications. It is able to transmit voice, telegraph, 
data and facsimile traffic. A variety of antennas ranging 
from whip antennas, rod antennas, dipoles, and 
log-periodic antennas to loop antennas can be 
connected to the transceiver either directly to the power 
amplifier or via automatic antenna tuning units. 

Features include: automatic link build-up and clear 
down, rf channel quality test and selective calling by 
automatic channel selection; telegraph and data 
transmission by arq and fec protection; ecm resistance 
by frequency hopping and burst modes for voice and 
data transmission; communication security by telegraph 
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Manufacturer 
Telemit Electronic GmbH, Munich. 


AN/PRC-88/GY transceiver 


TECHNICAL SPECIFICATION 

Mode: F3E, 16 kbit/s data transmission 
Frequency range: 47-5/MHz 

Channel spacing: 25kHz 

Number of channels: 400 (10 preset) 
Power output: 0.1W or 1W 
Temperature range: -40 to + 65°C 
Height: 236mm 

Width: 53mm 

Length: 100mm 


Manufacturer 
Telemit Electronic GmbH, Munich. 


AN/PRC-505/GY (RTX-5051) transceiver 


and data encryption; fast selection of up to 320 
pre-programmed channels; control unit with display, 
permitting remote operation in all modes; built-in test 
equipment; modular construction; and interchange- 
ability of the units without retuning. 


STATUS 
In production since 1981. To be manufactured locally 
for Indonesian armed forces. Also the main element in 
the AN/PRC-921/GY hf ssb manpack supplied by 
Telemit. 


TECHNICAL SPECIFICATION 

Modes: A1A cw; H3E ssb; A3J usb, Isb; F1B fsk +85 and 
+425Hz; data at 50/100/200 bauds 

Frequency range 

transmit: 1.5-30MHz 

receive: 10KHz-30MHz 

Channel spacing: 100Hz 

Frequency memory: 9/320 frequencies 

Automatic channel selection: 10 frequency pools, 
each of 32 pre-programmed frequencies 

Selective calling: 99 addresses 

Data protection 

arq: 24/36 code 

fec: time diversity 

Burst transmission: burst length 230 ms 


CHX200 transceiver family 


Frequency hopping: for data and voice 
Encryption: high-grade digital 

Power output 

CHX250: 1000W pep and average 
CHX240: 400W pep and average 
CHX210: 100W pep and average 
Power supply: 24V dc 

Temperature range: -35 to + 60°C 


RECEIVER/EXCITER WITH FSK MODEM AND SHOCK MOUNT 
Height: 210mm 

Width: 350mm 

Depth: 350mm 

Weight: 12kg 


POWER AMPLIFIER PA 400 
Height: 300mm 

Width: 335mm 

Depth: 580mm 

Weight: 36kg 


ANTENNA TUNING UNIT ATU 400 
Height: 335mm 

Width: 430mm 

Depth: 545mm 

Weight: 46kg 


CHX200 transceiver in operation 
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POWER AMPLIFIER WITH ANTENNA TUNING UNIT PA/ATU100 
Height: 200mm 

Width: 440mm 

Depth: 435mm 

Weight: 35kg 


COM-80/GY Vehicle Radio Set 
System 


The COM-80/GY is a family of vehicular radio systems 
based on the various types of the RT-841/PRC-77/GY 
transceiver. A large number of configurations exist with 
different types of af amplifiers, mountings, antenna sets 
and intercoms. Radios are used with the 50-watt PP-770 
range booster. Use with the AM-88 amplifier allows 
double set and relay operation. 


COM-88/GY Vehicle Radio Set 
System 


COM-88/GY is a family of vhf/fm radio equipment 
suitable for tracked and wheeled vehicles. It is a 
follow-on to the mobile radio system COM-80/GY 

The heart of the system is the RT-880/PRC-88/GY 
radiotelephone transceiver operating in the 20 to 
80MHz frequency band. Its rf amplifier — the AM-88 — 
includes an antenna control unit and a filter for double 
set and relay operation. Accessories include a crypto 
unit and a control box for remote frequency setting and 
pre-selection of 16 channels. 


FuG 8b1 Multi-channel 
Radiotelephone 


The FuG 8b1 radiotelephone is fully transistorised and 
capable of portable, mobile and stationary service. 
There is a selection of 306 channels for simplex 
operation or 143 (lower band) and 163 (upper band) 
dual frequencies for duplex operation at 20kHz 
increments within the 74.215 to 77.475MHz (lower band) 
and. 84.015 to 87.255MHz (upper band) frequency 
ranges. The rf power output is ten watts. 

To establish radio links across long distances, 
additional FuG 8b1 units can be interposed as 
fully-automatic relay stations. Such relay stations take 
the form of minor stations comprising a transceiver for 
transmitting a radio call in semi-duplex operation or 
major stations comprising two transceivers and one 
additional relay station set for transmitting a radio call 
in duplex operation. A radio call can be fed into a 
telephone network when a radio terminating unit or 
radio exchange is added. 

A separate af amplifier can be driven via the FuG 8b1 
to broadcast commands or instructions over large 
areas 


FuG 10a Multi-channel 
Radiotelephone 


The FuG 10a multi-channel radiotelephone can be used 
for voice communication between personal sets, mobile 
and base stations. 

It provides selection of 184 operating channels 
in simplex or 92 dual frequencies for semi-duplex 
operation with band changing. Frequencies are gener- 
ated by synthesizer. 


STATUS 
The radio was developed primarily for security and law 
enforcement agency applications. 


TECHNICAL SPECIFICATION 

Modes 

simplex in upper and lower band; semi-duplex in 4.6MHz 
filter spacing with band changing; F3E, F9E 

Frequency band: 160MHz 


RECEIVER/EXCITER WITH COMMUNICATIONS PROCESSOR OPERATIONAL SPECIFICATION 


CHP200 Shock and vibration: DEF-133, L2 
Height: 250mm 

Width: 350mm Manufacturer 

Depth: 350mm Siemens AG, Munich 

Weight: 15kg 


TECHNICAL SPECIFICATION 

Frequency range 

low band: 30-52.95MHz 

high band: 53-75.95MHz 

Number of channels: 920 

Power output 

high: SOW 

low: 5W 

Antenna tuning: automatic, semi-automatic, or with 
broadband antenna 

Power supply: 24V dc from vehicular battery or 12V dc 
with converter 


Manufacturer 


Telemit Electronic GmbH, Munich. COM-80/GY vehicular radio set system 


TECHNICAL SPECIFICATION 

Frequency range: 20-80MHz 

Number of channels: 2400 (16 preset) 

Channel spacing: 25/50kHz switchable 

Power output 

high: 40W 

low: 2W. ; 

Power supply: 24V dc from vehicle battery, or 12V dc 
with converter 


Manufacturer 
Telemit Electronic GmbH, Munich. 


COM-88/GY vehicular radio set system 


STATUS 

The radio was developed under a Federal German 
Government contract and is in service in both military 
and security applications. 


TECHNICAL SPECIFICATION 
Modulation: fm 

Modes: F2B, F3E, F9E 
Frequency range 

lower band: 74.215-77.475MHz 
upper band: 84.015-87.255MHz 
Number of channels 

duplex: 143/163 dual 

simplex: 306 single 

Channel spacing: 20kHz 

Power output: 10W 

Power supply 

battery or vehicle system: 12V dc 
Consumption (from 12V vehicle system) 
standby: 0.44A 

transmit: 2.85A 


TELREU RE 


FuG 8b1 radiotelephone 


Manufacturer 
AEG, Ulm. 


INCL CONTROL PANEL 
Height: 60mm 
Width: 210mm 
Depth: 200mm 
Weight: 2.6kg 


Frequency range 

lower band: 167.56-169.38MHz 
upper band: 172.16-174MHz 
Number of channels 

184 simplex 

92 semi-duplex 

Channel spacing: 20kHz 

Power output: 1W 

Power supply: 9.6V from replaceable, gas-tight ni-cad 
accumulator 

Temperature range: -25 to + 55°C 
Height: 240mm 

Width: 76mm 

Depth: 27mm 

Weight 

incl battery: 750g approx 


Manufacturer 
AEG, Ulm. 


FuG 10a radiotelephone 


FuG 13a Multi-channel 
Radiotelephone 


The FuG 13a multi-channel radiotelephone can be used 
for voice communication between personal sets, mobile 
and base stations 

It provides 306 channels for simplex or 143 channels 
in the lower band and 163 channels in the upper band 
(dual frequencies) for semi-duplex operation with band 
changing. Frequencies are generated by synthesizer. 


STATUS 
The radio was developed primarily for security and law 
enforcement agency applications. 


TECHNICAL SPECIFICATION 

Modes 

simplex in upper and lower band; semi-duplex in 9.8MHz 
filter spacing with band changing; F3E, F9E 


PRT 37D/PRT 47D Multi-channel 
Radiotelephones 


The fully waterproofed multi-channel radiotelephones 
PRT 37D/PRT 47D are designed for use in tactical, 
security and supply fields by military or para-military 
units. These small vhf transceivers can be used for voice 
communication with other portable seis, mobile and 
base stations. 

The range of accessories available permits adap- 
tation of the PRT 37D/PRT 47D to different mission 
requirements. 

Discrete versions of the transceivers, in conjunction 
with silent inductive transmission, permit the user to 
receive and transmit instructions and information 
without an outsider being aware of the fact. 

Power supply for the radiotelephones is by means of 
a nickel-cadmium accumulator block which can be 
charged by an automatic charging-current control 
battery charger. A battery cassette with alkaline- 
manganese dry cells is available for both versions. 

Splashproof versions are available. 


STATUS 
In military and civil service in the Federal Republic of 
Germany and with armies elsewhere. 


SE6861 HF Manpack Transceiver 


The 20-watt manpack transceiver SE6861 is a portable 
transmitter/receiver. With the addition of a 100-watt 
amplifier the manpack becomes the SE6863 mobile 
transceiver. It operates under severe environmental 
conditions on land and at sea, and has automatic 
antenna matching and a memory for any five press- 
button selectable frequencies. 

Operating on 285,000 frequencies in 100HZz in- 
crements, the ssb transceiver can also be used as a 
driver stage for wide-band transmitter amplifiers. 

The unit operates with a 20-watt power output in the 
A1A and J3E modes and in the F1B mode using an 
external modem. Power output can be reduced to 2 
watts. 

The manpack transceiver consists of a basic unit and 
a detachable battery section with a built-in dc converter 
It can also run on 21.5- to 38-volt vehicle or ship power 
supply systems through the transformer in the battery 
section. 

Vehicle mounts for 12 and 24 volts dc are available. 
The transceiver, fitted in this mount, can then run direct 
on a 12- or 24-volt vehicle power supply without the 
battery section. A power pack for connection to a 115- 
or 220-volt, 40 to 500Hz mains systems is available for 
stationary and marine applications. 

Folding rod antennas are needed to operate the 
transceiver on a portable basis. The fully-automatic 
matching unit of the transceiver matches both rod and 


Germany (Federal)/TACTICAL GROUND RADIO 


Frequency band: 80MHz 

Frequency range 

lower band: channels 347-510, 74.215- 77.5MHz 

upper band: channels 347-509, 84.015- 87.255MHz 
channels 376-396 in lower band and 22 in upper band 
are blocked 

Channel spacing: 20kHz 

Power output: 1W 

Power supply: 9.6V with replaceable, gas-tight ni-cad 
accumulator 

Temperature range: -25 to + 55°C 

Height: 240mm 

Width: 76mm 

Depth: 27mm 

Weight 

incl battery: 750g 


Manufacturer 
AEG, Ulm. 


FuG 13a radiotelephone 


TECHNICAL SPECIFICATION 

Mode: F3E simplex; 14 kbits data 
Frequency range 

PRT 37D: 37-47MHz 

PRT 47D: 47-57MHz 

Number of channels: 400 (3 preset) 
Channel spacing: 25kHz 

Power output: 0.25-1W switchable 
Power supply: 10.5V +10% 
Temperature range 

full data guarantee (CEPT): -25 to +55°C 
operating: -30 to + 60°C 

storage without battery: -40 to + 70°C 
Vibration 

10-60Hz: amplitude +0.35mm 
60-150Hz: 5g 

Shock: 30g, 18ms duration 


OPERATIONAL SPECIFICATION 
Conforms to MIL-STD-810C 


Manufacturer 
AEG, Ulm. 


PRT 47D transceiver 
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long-wire antennas or dipoles for high-angle radiation 
to the transmitter output 


STATUS 

In service since 1978 with the armed forces of the 
Federal Republic of Germany and the Netherlands. Also 
bought by other undisclosed customers. 


TECHNICAL SPECIFICATION 
Modes: A1A, J3B; F1B using external modem 
Frequency range: 1.5-30MHz 


SE6863 HF Transceiver 


The 100-watt hf transceiver SE6863 is a mobile set which 
can also be used for stationary operation. Its design 
ensures that the transceiver will withstand the arduous 
treatment received on tracked vehicles. 

The system comprises the manpack transceiver 
SE6861 (standard version) and the wide-band 100-watt 
hf transmitter amplifier SV6863 which are connected 
both mechanically and electrically by the vehicle mount 
FH6865. 

The 285,000 frequencies available can be tuned in 
100Hz increments. Five frequencies in the 1.5 to 30MHz 
range can be held on standby. The desired mode and 
output are provided by the mode selector. When 
operating in the speech or telegraph mode, the 
transmitter is automatically switched on and the 
antenna matching tested and recalibrated, if required 

All controls for conventional local operation of the 
system are provided on the manpack transceiver. Four 
status displays are provided on the transmitter amplifier 
for checking the switch-on condition, transmission, 
tuning and fault location. For special requirements a 
remote-control unit, with all the controls applicable to 
the manpack transceiver, can be provided. 

The manpack transceiver SE6861, functioning as 
drive unit and receiver, operates the transceiver SE6863. 

The wide-band transmitter amplifier SV6863, which 
is fully transistorised and modular, contains two 
independent single-stage, 75-watt power amplifiers 

The vehicle mount contains a converter for the power 
supply of the manpack transceiver-SE6861, and the af 
amplifier and assemblies for adapting the periphery 
hardware. The mounting fixture is fitted with anti- 
vibration mounts for mobile operation, which are not 
required for stationary operation. 


STATUS 
In service with the Federal German security forces, 


TECHNICAL SPECIFICATION 

Modes: A1A, J3A (usb/Isb), afsk with external modem 
Frequency range: 1.5-30MHz 

Antenna tuning: fully-automatic 

Power supply: vehicle power, 19-36V dc 
Temperature range: -40 to + 55°C 


SEL Tactical Communications 
Network 


The SEL tactical communications networks are de- 
signed to provide communication between the forward 
army command levels and associated air force and 
navy support commands. They are of a grid structure 
with full meshing of all the various headquarters and 
command posts 

For subscriber-access and trunk-line switching, 
tactical switchboards are employed, With modular 
hardware design and a flexible software concept, the 
switchboard is able to direct access 16/32kbits/s 
delta and 64kbits/s pem subscribers without external 
multiplexers. In a nodal or trunk-line application both 
16/32-channel delta and 32-channel pcm trunk groups 
can be handled by the same switch. Thus direct 
interconnection of the tactical network to a strategical 
network Is possible without an external gateway. 

The single channel radio access (scra) system is 
designed to extend the communications capabilities of 
the tactical switched system to mobile subscribers. It is 
composed of the radio access points (rap), the mobile 
subscriber units (msu) and the tactical switchboard 
Interconnection between rap and the tactical switch is 
either by down the hill radio relay (15/18GHz) or optical 
fibre. The rap is the interconnection point of the msu to 
the tactical switched network, performing full duplex 
and secured radio transmission in the vhf frequency 
band. 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 
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Power output: 20 or 2W into 50 ohm 
Temperature range 

basic set: -40 to + 70°C 

ni-cad accumulators: -40 to +50°C 
lithium battery: -40 to + 60°C 


INCL STANDARD BATTERY UNIT 
Height: 80.5mm 

Width: 285mm 

Depth: 296.5mm 

Weight: 8.3kg 


Manufacturer 


AEG, Ulm. 


SE6863 transceiver 


Cooling: convection cooling through case (no fan) 
Test gear: rapid-check instrumentation, built-in self- 
check facility 

Impact: 2000 jolts in all planes with 40g/6ms +15% 
Vibration: 10-500HZz, total amplitude 0.7mm, max 5g 
Shock: 50g/6ms 

Power output 

150W into 50 ohm unbalanced (pep or cw) 

1OOW with vswr <1.5 


Height: 380mm 

Width: 346mm 

Depth: 300mm 

Weight 

incl manpack transceiver: 30kg 


Manufacturer 
AEG, Ulm. 
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Tactical communications network diagram 


SEM52-S VHF Hand-held 
Transceiver 


The SEM52-S operates in a 12MHz frequency band 
with 480 channels (25kHz spacing). Different 12MHz 
frequency bands are possible in the 30 to 79.975MHz vhf 
range. Six channels can be preset. 

The SEM52-S is frequency modulated and is suitable 
for data transmission up to 16kbits/s. 

For secrecy of communication, the set can be 
additionally equipped with an integrated digital cipher- 
ing unit. For interoperation with other radio equipment 
using a tone squelch, a 150HZz pilot tone can be added. 
The radio has a built-in microphone/loudspeaker. 


STATUS 
Introduced in 1979 and in use with the Bundeswehr. 


TECHNICAL SPECIFICATION 

Modes: F3E simplex, data up to 16kbits/s, lower cut-off 
frequency 10Hz 

Frequency range 

30-79.975MHz in 12MHz frequency bands 
46-57.975MHz standard frequency band (other fre- 
quency bands on request) 


SEM170 and SEM171 VHF 
Synthesized Manpack Radios 


These radio sets are designed for the tactical vhf 
frequency band 30 to 79.975MHz with simplex operation 
on 2000 channels and 25kHz spacing. The frequencies 
are selected by means of two rotary switches. Eight 
preset channels can be stored. 

The equipments are designed for fm transmission of 
analogue and digital signals. For secure communi- 
cation, all sets can be optionally equipped with an 
integrated digital ciphering unit. 

Since the basic unit, SE170, is also used for the 
vehicular radio sets SEM180 and SEM190, operational 
and logistical compatibility with other nets is assured. 


STATUS 

In 1986 an agreement was signed with P.T. Radio 
Frequency Communication for local manufacture in 
Indonesia. 


TECHNICAL SPECIFICATION 
Modes: F3E simplex, data up to 16kbits/s, lower cut-off 
frequency 10Hz 

Frequency band: 30-79.975MHz 
Channel spacing: 25kHz 
Number of channels: 2000 
Power output 

SEM170: 2.5W/250mW 

SEM171: 20W/2W 

Power supply 

SEM170: 11-15V 

SEM171: 22-30V 

Temperature range 

Operating: -35 to + 60°C 
storage: -35 to + 70°C 


SEM170 

Height: 58mm 
Width: 291mm 
Depth: 286mm 
Weight: 3.4kg 


SEM171 

Height: 107mm 
Width: 291mm 

Depth: 316mm 
Weight: 7.7kg 
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Channel spacing: 25kHz 

Number of channels: 6 out of 480 

Power output: 300mW-1W (continuously adjustable in 
equipment) 

Power supply: 6.6-12V 

Temperature range 

operating: -40 to + 60°C (excl batteries) 

storage: -45 to + 70°C 


INCL BATTERY CASE 
Height: 39mm 
Width: 219mm 
Depth: 96mm 
Weight 

excl antenna: 950g 


OPERATIONAL SPECIFICATION 
Environment: designed to meet MIL specifications 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


SEM52-S transceiver 


SEM170 and SEM171 transceivers 


OPERATIONAL SPECIFICATION 
Environment: designed to meet MIL specifications 


SEM172 Tactical Hopping VHF 
Manpack Radio 


The SEM172 is designed for use in the tactical vhf 
frequency band 30 to 79.975MHz with simplex operation 
on 2000 channels and a channel spacing of 25kHz. 
Ten preset channels can be stored and selected. 
Interoperability with pilot tone-controlled units with a 
50kHz channel spacing is possible. 


In fixed frequency mode, information can be transmit- 
ted in analogue fm form or in secured form by means of 
the built-in crypto unit with binary fsk modulated 
transmission. 

Aneccm module designed as a frequency hopper (fh) 
enables alternative operation in hopping mode in the 
case of jamming. In fh mode and secure fixed frequency 
mode, information is always transmitted in encrypted 
form. 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


The units in standby mode search for fh calls 
and deception proof fixed frequency calls and set 
themselves automatically to the calling mode. 

In fixed frequency mode, the preset switch selects ten 
preset frequencies or, in hopping mode, ten network 
data sets which can be any combination of group 
number, net number and key number. When the preset 
switch is set to ‘manual’, frequencies and network data 
can be entered via a keyboard 
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Necessary cryptological variables for the hopping 
and crypto module and the hopping channels are 
serially loaded into the unit from a key gun 

All of the front panel control functions can be 
remotely controlled. The necessary remote-control unit 
can be accommodated at a distance of 10 metres 


STATUS 
Introduced in 1983 and in production. 


TECHNICAL SPECIFICATION 

Modes: F3E simplex, data up to 16kbits/s. (Fixed 
frequency, encrypted fixed frequency, secure fixed 
frequency, frequency hopping and retransmission) 
Frequency range: 30-79.975MHz 

Number of channels: 2000 

Channel spacing: 25kHz, 10 preset 

Power output: 4W/400mW at operating voltage of 16V 
Power supply: 11-18V dc 

Temperature range: -35 to + 60°C 

Height: 87mm 

Width: 291mm 

Depth: 259mm 

Weight: 4.6kg approx 


FH MODULE 

Principle: broadband hopping system 

Number of channel groups: 4 (256 out of 2000 channels 
each) + 4 (2000 channels each) 

Number of nets per channel group: 100 

Period of frequency sequence: 10°° 

Synchronisation period: > 24h, resynchronisation with 
each transmission 


SEM180 and SEM190 VHF 
Synthesized Vehicular Radios 


The SEM180 and SEM190 vehicular radios operate in 
the 30 to 79.975MHz frequency range. They are 
designed for simplex operation on 2000 channels with a 
channel spacing of 25kHz. Eight channels can be 
stored. The radios are designed for fm transmission of 
analogue and digital signals 

For secure communication all sets can be equipped 
with an integrated digital ciphering unit. For interoper- 
ation with a radio equipment using a tone squelch, a 
150Hz pilot tone can be activated 

Two radio systems can be mounted on a common 
base plate with shock absorbers. By setting the 
selector switch to ‘retransmission’, this configuration 
acts as a retransmission station without additional 
wiring 


STATUS 
Introduced in 1980 and in production. 


TECHNICAL SPECIFICATION 

Modes: FE simplex, data up to 16kbits/s, lower cut-off 
frequency 10Hz 

Frequency range: 30-79.975MHz 


SEM182 and SEM192 Tactical 
Hopping VHF Vehicular Radios 


The SEM182 and SEM192 are designed for military use 
in the tactical vhf frequency range 30 to 79.975MHz with 
simplex operation on 2000 channels with 25kHz 
spacing. Ten presetschannels can be stored and 
selected, Interoperability with pilot tone-controlled units 
with a 50kHz channel spacing is possible 

Details of frequency hopping, fixed frequency and 
remote operation are similar to those for the SEM172 
(see separate entry) 


TECHNICAL SPECIFICATION 

Modes: F3E simplex, data up to 16kbits/s. (Fixed 
frequency, encrypted fixed frequency, frequency hop- 
ping and retransmission) 

Frequency range: 30-79.975MHz 

Number of channels: 2000, 10 preset 

Channel spacing: 25kHz 

Power output 

SEM182: 4W/400mW at operating voltage 24V 

SEM192: 50W/5W at operating voltage 24V 

Power supply:21-29V dc 

Temperature range: -35 to +60°C 


FH MODULE 
Principle: broadband hopping system 


SEM172 transceiver 


CRYPTO UNIT 

Operating modes: encrypted + clear voice override, 
retransmission 

Encryption system: digital 

Preset keys: 8 

Period of sequence: 2790 years 


OPERATIONAL SPECIFICATION 
Environment: designed to meet MIL specifications 


Number of channels: 2000 
Channel spacing: 25kHz 
Power output 

SEM180: 2W/200mW 
SEM190: 40W/1.7W 
Power supply 

SEM180: 21-29V dc 
SEM190: 21-29V de 
Consumption 

SEM180: 1.6A max 
SEM190: 8.1A max 
Temperature range 
operating: -35 to + 60°C 
storage: -35 to + 70°C 


SEM180 

Height: 82mm 
Width: 298mm 
Depth: 292mm 
Weight: 6.5kg 


SEM190 

Height: 163mm 
Width: 298mm 
Depth: 292mm 
Weight: 12.5kg 


SEM182/SEM192 vehicle radios 


Number of channel groups: 4 (256 out of 2000 channels 
each) +4 (2000 channels each) 
Number of nets per channel group: 100 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


SEM180/SEM190 vehicular radio 


OPERATIONAL SPECIFICATION : 
Environment: designed to meet MIL specifications 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


Period of frequency sequence: 10° 
Synchronisation period: > 24h, resynchronisation with 
each transmission 


CRYPTO UNIT 

Operating modes: encrypted + clear voice override, 
retransmission 

Encryption system: digital 

Preset keys: 8 

Period of sequence: 2790 years 


SEM182 

Height: 92mm 
Width: 298mm 
Depth: 300mm 
Weight: 7.3kg 


SEM192 

Height: 174mm 
Width: 298mm 

Depth: 300mm 

Weight: 12.4kg 


OPERATIONAL SPECIFICATION 
Environment: designed to meet MIL specifications 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


Teleport VII VHF Radiotelephone 


The miniature vhf radiotelephone Teleport VIl can be 
used for radiotelephone service between portable 
equipments, vehicle installations or fixed stations. 
Utilising thick-film technology, the equipment is small 
enough to be carried in a jacket pocket. 

The ten-channel maximum (simplex and/or semi- 
duplex) equipment has a maximum power output of 2.5 
watts. 


STATUS 

In production for the Federal German armed forces. 
The radio was developed under a Federal German 
Government contract and is also known as the FuG 10 
and FuG 13 in its high- and low-band (80 and 160MHz) 
versions respectively. 


Teleport VII 451/461 UHF 
Radiotelephone 


The Teleport Vil 451/461 is a small, portable uhf 
radiotelephone designed for radiotelephone service 
with other portable units and mobile and fixed stations. 
It can be carried in specially made cases in uniform 
pockets. Power output is 0.1 to 0.3 watt, 1 watt or 2.5 
watts. Four selectable channels are available for 
simplex or semi-duplex operation. 


STATUS 
The radio was developed under a Federal German 
Government contract and is in production. 


TECHNICAL SPECIFICATION 
Modes: simplex or semi-duplex; F3E, F9E 


VRT 37/47 VHF Transceiver 


The multi-channel transceiver VRT 37/47 is designed for 
use in tactical, security and supply fields with military or 
para-military units. 

It can be used for voice communication between 
portable sets, vehicle-to-vehicle and base stations. A 
wide range of accessories permits adaptation of the 
VRT 37/47 to mission requirements and it can be used 
as a manpack set with a battery holder. 


XK 104/XK 405 Transportable HF 
Transceiver 


The hf transceiver XK 104/XK 405 is designed for 
stationary and mobile applications. Its nominal output 
power of 400 watts can be reduced: it is suitable for the 
classes of emission A1A, A3E and J3E but can be 
modified to permit teletype operation F1B as well. 

Due to its size, the control unit can be installed next to 
the radio operator and the transmitter/receiver and the 
automatic antenna tuning unit (aatu) stored away ina 
convenient place in the vehicle or operating room. All 
the controls and connectors required for operation of 
the transceiver are arranged on the control unit. 

The atu is specially designed for use with electrically- 
short, mobile antennas; but broadband and dipole 
antennas can also be connected without any problems. 

All system units are split up into electrically and 
mechanically clearly distinct modules. Modular design, 
the built-in test equipment for performance checks at 
module level, and the possibility of replacing modules 


Germany (Federal)/TACTICAL GROUND RADIO 


TECHNICAL SPECIFICATION 

Mode: F3E or F9E, with or without pre- and de-emphasis 
Frequency range: 68-87 or 146-174MHz 

Number of channels: max 10 in each band 

Channel spacing: 12.5/20/25kHz 

Power output: 50mW, 1W and 2.5W 

Power supply: 9.6V with replaceable gas-tight ni-cad 
Temperature range 

operating: -30 to + 60°C 

storage, without battery: -40 to + 70°C 

Vibration: 5g, 5-150Hz 

Shock: 30g, 18ms duration 


INCL BATTERY 
Height: 234mm 
Width: 75mm 

Depth: 25mm 
Weight: 800g approx 


Manufacturer 
AEG, Ulm. 


Teleport Vil radiotelephone 


Frequency range: 440-455/455-470MHz 

Number of channels: max 5 

Channel spacing: 20/25kHz 

Power output: 0.1-0.3, 1 or 2.5W 

Operating voltage: 9.6V 

Battery requirement: replaceable, gas-tight ni-cad 
cells 

Temperature range 

operating: -30 to + 60°C 

storage, without battery: -40 to + 70°C 

Vibration: amplitude 0.35mm, 10-55Hz; 5g, 55-150Hz 
Shock: 30g, 18ms duration 

Height: 234mm 

Width: 75mm 

Depth: 25mm 


Manufacturer 
AEG, Ulm. 


Teleport Vil 451/461 radiotelephone 


The unit operates from a 12-volt battery. Protection 
against over-voltage and wrong polarity are 
incorporated. 


TECHNICAL SPECIFICATION 

Modes: simplex and semi-duplex 

Modulation: F3E, F9E, X mode up to + 16k bytes 
Frequency range: 37-47 and 47-5/7MHz 
Number of channels: 400 

Channel spacing: 25kHz 

Power output: 2.5W switchable to 15W 


Power supply 
12.6V dc, +25 to-15% 
25.2V dc with floating converter 


Manufacturer 
AEG, Ulm. 


29 


XK 104/XK 405 hf transceiver 
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without the need for any subsequent trimming, ensure 
minimum repair times. Test connectors on the various 
sub-assemblies and test inputs on all modules permit 
the use of automatic, computer-controlled test systems. 


STATUS 
In production for West German and other armed forces 


TECHNICAL SPECIFICATION 

Modes: A1A usb or Isb, A3E, J3E usb or Isb, F1B w/b 
+425Hz 0-100 bauds, F1B n/b +85/42.5Hz 0-100 
bauds 


Frequency range 

transmit: 1.5-30MHz 

receive: 10kHz-30MHz 

Frequency setting: in 100Hz decade steps; channel 
memory for 8 frequencies 

Power output: 400W cw pep 100% duty cycle 
Antennas: whip and rod, 1.6-12m wire, broadband with 
coaxial adaptor 

Mtbf: > 2000h 

Power supply: 19-31V dc 


C5020 and 5021 Hand-held VHF 
Transceivers 


The C5020 (68 to 88MHz) and 50521 (128 to 174MHz) 
vhf/fm transceivers have a transmitter power output of 
two watts. The five-channel units are suitable for 
simplex or semi-duplex operation and use helical or 
telescopic antennas 


INDIA 


TECHNICAL SPECIFICATION 

Mode: F3E 

Frequency range: 68-88 or 138-174MHz 

Number of channels: 5 

Channel spacing: 25kHz; 500kHz max between 1 and 5 
Power output: 2W 

Power supply: 11V dc 

Consumption: 400mA 

Height: 160mm 


Consumption 
transmit: 50A (400W cw) 
receive: 2A 


OPERATIONAL SPECIFICATION 
Electromagnetic compatibility: to MIL-STD-461, 462, 
463 classes 1A, 1B 


Manufacturer 
Rohde & Schwarz, Munich. 


Width: 63mm 
Depth: 46mm 
Weight: <80gm 


Manufacturer 
Electronics Corporation of India, Hyderabad. 


C-—5210 HF SSB Transceiver 


The C-5210 hf ssb transceiver operates in the 2 to 
18MHz frequency range. It has provision for the 
pre-selection of six crystal-controlled channels and has 
a power output of five or 20 watts pep which is selected 
from a front panel toggle switch. A wide range of 
accessories is available. 


AN/GRC-106TA HF Radio Set 


The AN/GRC-106TA is an hf radio set based on the 
AN/GRC-106A. Covering the 2 to 30MHz frequency 
range, it has automatic antenna tuning and operates in 
usb, compatible am, cw, fsk and nsk modes. The 


AN/PRC-77, PRC-277 and 
PRC-—377 VHF/FM Transceivers 


The major component of the US-developed radio set 
AN/PRC-77 is a fully transistorised fm transceiver, the 
RT-841, covering 30 to 75.95MHz in 50kHz increments. 
Besides its normal use as a portable transceiver the 
RT-841/PRC-77 also forms part of three vehicle 
configurations designated AN/VRC-64, VRC-65T and 
VRC-650. Full details of AN/PRC-77 appear in the US 
equipment section. 

Radio sets PRC-277 and PRC-377, with 25kHz 
channel spacing, double the number of voice communi- 
cation channels across the vhf frequency range. Direct 
descendants of the AN/PRC-77, the PRC-277 and 
PRC-377 retain the construction of their predecessor, 
but are claimed to incorporate significant improvements 
made possible by advanced components and circuitry. 
Receiver/transmitters RT-2841/PRC-277 and RT-3841/ 
PRC-377 are externally identical to the standard 
RT-841/PRC-77, and can therefore be used to upgrade 
vehicle configurations such as the AN/VRC-64, 


CNR-900 VHF FM Voice/Data 
Radio System 


CNR-900 is the basis of a family of vhf fm radio systems 
for voice and data applications. It appears as the 
CNR-900U airborne model, the PRC-370 manpack, the 
VRC-742 short range and VRC-745 long range 
vehicular radios, and the VRC-1465 long range 
dual transceiver vehicular set. The latter provides a 
self-contained automatic relay station with an output of 
50 watts in each direction. 


STATUS 
In use with Indian police and para-military forces. 


TECHNICAL SPECIFICATION 
Frequency range: 2-18MHz 
Number of channels: 6 
Power output: 5 or 20W 


ISRAEL 


radio has 280,000 channels and is manufactured in 
accordance with US data package standards. It can 
be used in mobile and fixed applications. The 
AN/GRC-106A is manually tuned. 


VRC-65T and VRC-650. The PRC-277 has an X-mode 
capability. 

Complete commonality of accessories exists between 
both radio sets. Maintenance can be carried out in 
existing depots, using the same test equipment. 
Conversion of RT-841/PRC-77 transceivers already in 
use into RT-3841/PRC-377 is feasible due to the almost 


TECHNICAL SPECIFICATION 


AN/PRC-77 
Frequency range 
low band 30-52.95MHz 
high band 53-75.95MHz 
Number of channels 920 
Channel spacing 50kHz 


Range: 8km depending on terrain 

Mode: fm voice 

Power output: 1.3-2W 

Antennas 

short: AT-892/PRC-25; 1m semi-rigid 

long: AT-271A/PRC; 3m multi-section whip 
Height: 102mm 


The basic equipment incorporates a medium fre- 
quency hopping capability over the entire vhf band. This 
has ten hopping.keys, ten frequency tables and four 
sets of 64 orthogonal nets over any frequency table. For 
comsec, ten independent cipher keys are entered via 
front panel keyboard, external loader or another 
CNR-900. The radio meets MIL-STD-810C requirements 
for military tracked and wheeled vehicles. 


TECHNICAL SPECIFICATION 
Modes: F3 simplex, voice; analogue and digital data up 
to 16kbits/s 


Manufacturer 
Electronics Corporation of India, Hyderabad. 


Manufacturer 
Tadiran, Tel Aviv. 


complete interchangeability of modules and the minor 
mechanical changes required. 


STATUS 


Locally manufactured versions of US-developed equip- 
ment in service with the Israeli armed forces. 


PRC-277 & 377 


30-52.975MHz 
53-75.975MHz 
1840 
25kHz 

Width: 280mm 

Depth: 260mm 

Weight 


incl battery, short antenna, handset: 9kg approx 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


Frequency range: 30-89.975MHz 

Number of channels: 2320; preset: 10 fixed and 10 
hopping nets 

Channel spacing: 25kHz 

Data rate: up to 16kbits/s 

Power output: 0.25, 4 and 50W 

Power supply: 12, 9-14 or 28V dc 


MANPACK 
Height: 85mm 
Width: 240mm 


PRC-730 manpack 


Depth: 310mm 
Weight: 7.5kg (with eccm 8kg) 


VEHICULAR 

Height: 226mm 
Width: 408mm 
Depth: 330mm 


GRA-990 Remote-control System 


The GRA-990 is a remote-control system suitable for 
various tactical radio sets. It comprises remote- and 
local-control units permitting the remote operator to 
receive, transmit and establish telephone communi- 
cation with the local operator without interfering with 
the radio. net routine. 

Additional control units can be optionally added to 
the system for choosing high or low power, switching 
the radio on or off and selecting preset frequencies. 
Another option provides simultaneous monitoring of up 
to ten radio sets and routeing of control signals to any 
one of these radios. 

Since the GRA-990 is designed for operation through 
noisy and high attenuation media, it depends on 
sequential tone-coded commands rather than on dc 
signalling. ‘'Handshaking' is provided between the local- 
and remote-control units to reject spurious control 
signals and to assure the remote operator that 
commands are duly received and carried out. The 
in-band tones used in the system provide compatibility 
with fdm or tdm carrier links, as well as the usual field 
wire. 

Each control unit is packaged in a rugged, lightweight 
case. Operating power is derived from either an internal 
battery or an external de source. 


STATUS 
In production for Israeli armed forces. 


TECHNICAL SPECIFICATION 

BASIC UNITS (C-991 AND C-992) 

Modes 

receive and transmit (with PTT switching); operator's 
telephone communication 

optional: frequency selection, power and on/off control, 
transceiver selection (1 of 10) 

Range: 24km via wd-1/tt field wire 

Alarms: audio and visual 

Mtbf: 5000h 

Power supply 

internal: 15V battery (BA-386/PRC-25) 

external: 21-32V dc source 

Consumption: 0.5W per control box (C-991 or C-992) 
Internal battery life: > 100h 

Height: 102mm 

Width: 279mm 

Depth: 279mm 

Weight 

C-991: 4.7kg 

C-992: 4.8kg 


GRC-306 Unified Tactical 
Communication System (UNISET) 


UNISET is designed to provide unified remote control for 
C*| tactical communications. It includes four radio sets, 
intercom and telephone connections, as well as a data 
channel. Full control and use of all the facilities are 
provided by a remote control unit. 
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VRC-1465 transceiver 


Manufacturer 
Tadiran Ltd., Tel Aviv. 


GRA-990 remote unit in operation 


FREQUENCY CONTROL OPTION (C-993 AND C-994) 
Number of selected channels: 10 (extensible to 20) 
Power supply: from adjacent remote or local unit 
Consumption (static): 0.05W 

Height: 105mm 

Width: 285mm 

Depth: 134mm 

Weight: 1.2kg per unit 


SIGNAL ROUTEING OPTION (C-995 AND C-996) 

Signal routeing selection: 10 transceivers max 
Monitoring (receive) capability: single receiver or all 
receivers simultaneously 

Transmit capability: selected transmitter only 
Power supply: from adjacent remote or local unit 
Consumption (static): 0.05W 

Height: 105mm 

Width: 285mm 

Depth: 134mm 

Weight: 1.2kg per unit 


The system adapts to a variety of tactical and close 
support missions requiring ground-to-air, ground-to- 
ground and shore-to-ship communications. Normally 
installed in a vehicle, UNISET can be used on-the-move 

Deployment with fibre optic cables enables operation 
of the remote control units up to 3km from the radio sets, 
For deployment of up to 500 metres, a standard 
four-wire field line can be used. 


ALL UNITS 

Temperature range 

operating: -40 to +65°C 

storage: -50 to +71°C 

Relative humidity: up to 95% at + 40°C 
Altitude 

operating: to 3000m 

storage: to 15,000m 

Sand and dust: withstands desert conditions 
Immersion: 1m for 2h 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-810C 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


The UNISET system adapts to most types of wheeled 
or tracked command vehicles. Alternatively the system 
can be shelter-based or installed in a stationary 
headquarters. The radio equipment and_ security 
devices are normally integrated into a single rack which 
includes interface and power distribution units. 
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STATUS 
In production for Israeli armed forces. 


TECHNICAL SPECIFICATION 

Frequency ranges: 1.5-30, 30-88, 116-156 and 
225-400MHz 

Intercom: VIC-1 or other compatible system 
Telephone: dtmf or pulse dialing 

Data: RS-232 up to 4800bits/s 

Power supply: 22-30V dc 


EQUIPMENT RACK 
Consumption: 1500W max 
Height: 762mm 

Width: 965mm 

Depth: 518mm 

Weight: 140kg 


REMOTE CONTROL UNIT 
Consumption: 10W max 
Height: 205mm 

Width: 300mm 

Depth: 118mm 

Weight: 5kg 


OPERATIONAL SPECIFICATION 
Environmental: to MiL-STD-810 
Emi/rfi: to MIL-STD-461A/462 


Manufacturer 
Tadiran Ltd, Tel Aviv 


Radio equipment installed in Jeep and controlled by 
GRC-306 


GRC-—400 Series Mobile Digital 
Radio Display 


The GRC-400 series of mobile digital radio relays are 
used in stationary, vehicular or airborne multi-channel 
applications for voice and/or data transmission. 
Operating in the uhf band, the equipment is compatible 
with Eurocom or AN/GRC-103. 

The family consists of the GRC-404, covering the 225 
to 400MHz range, and the GRC-406 covering the 610 to 
960MHz range. With regard to digital traffic the suffix L, 
M or H denotes low, medium, or high bits rates. Thus the 
GRC-404L and GRC-406L have speeds of 128 and 256 
kbits/s; the GRC-404M and GRC-406M speeds of 256, 
512 and 1024 kbits/s; and the GRC-406H speeds of 512, 
1024 and 2048 kbits/s. 

The GRC-400 series has been designed for operation 
in networks requiring centralised system control (sys- 
con). Among the functions which can be controlled 
remotely are frequency selection from among ten 
pre-set frequencies, rf power level and bit rate. Five sets 
of frequencies can be pre-programmed for quick 
frequency changing in case of jamming, and an 
external null-steering antenna can be added. 

Two basic eow options — analogue or digital — are 
available. The equipment meets MIL-STD-810C for 
shock and vibration in vehicle-mounted equipment, and 
MIL-STD-461B for emc. 


GRC4 radio relay 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 and 610-960MHz 
Frequency step: 100KHz (125kHz optional) 
Data rates: 128, 256, 512, 1024 or 2048 kbits/s 


Interfaces: NATO, AMI, HDB-3 Height: 265mm Manufacturer 
Service channel: 300-3400Hz, or 16kbits/s Width: 444mm Tadiran Ltd, Tel Aviv. 
Power output: 15 or 10W Depth: 395mm 


Power supply: 22-32V dc, 115V ac 60Hz, 230V ac 50Hz Weight: 35kg 


HF-—700 HF/SSB Radio System 


The HF-700 is a family of automatically-tuned hf/ssb 
radio sets for portable, vehicle, naval and fixed-station 
service. The family includes the portable PRC-174 and 
the vehicular VRC-176. 

Standard accessories already used in conjunction 
with the present generation of radio sets include audio 
accessories, antennas, power supplies and mountings; 
special auxiliary equipment, such as an automatic test 
set and remote-control boxes, has also been developed 
to simplify maintenance and flexibility of application. 

The PRC-174 comprises  receiver/transmitter 
RT-936/PRC-174 and various accessories for portable 
operation. This unit is the major member of the system. 
It can be operated either independently or as a 
receiver/20-watt exciter in the medium-power version 
(VRC-176). Modes of operation include usb or Isb 
communication of voice, data, wew (cw with wide-band 
reception) and ncw (cw with narrow-band reception), 
and dsb am. These can be selected when operating on 
any of the 280,000 channels. 

The VRC-176 is the medium-power (100-watt) con- 
figuration of the hf/ssb family of equipment. This mobile 
radio set is installed on military vehicles such as 
halftracks, personnel carriers and Jeeps, but can also 
be used for fixed-station and naval applications. 

The VRC-176 uses the RT-936/PRC-174 as a 
receiver/exciter unit and therefore has the same basic 
characteristics. A 100-watt rf booster, the AM-1760, 
increases the range of the VRC-176. Receiver/ 
transmitter RT-936/PRC-174 can easily be detached 
from the system and used as portable equipment. 

The hf antenna microprocessor-controlled coupler, 
CP-769/VRC-176, can be installed up to 30km from the 
amplifier. It is capable of matching whip antennas of 
4.6m or longer to the 50 ohm power amplifier output. 

Receiver R-1687()/URR-476 has been designed as an 
optional component of the HF-700 systems, giving 
duplex operation or enabling the operator of these 
mobile radio sets to monitor additional frequency 
channels besides his regular net. The receiver is shaped 
to fit into the vehicular mounting as an additional 
building block and is operable as an integral part of the 
system. 


STATUS 
In service with Israeli armed forces. 


TECHNICAL SPECIFICATION 
RT-936/PRC-174 

Modes: ssb-voice, data, wew, ncw, in either Isb or usb. 
Dsb am 

Frequency range: 2-30MHz 
Channel spacing: 100Hz 

Tuning time: 1.5s typical 

Battery life (at 1:9 tx:rx) ze 
silver-zinc pack: >16h 

ni-cad pack: >11h 

Mtbf: 2500h 

Power output (high): 20W +1dB cw, across 50 ohm 
load 

Power supply: 22-32V dc 
Temperature range: -40 to +65°C 
(dimensions excl battery case) 
Height: 68mm 

Width: 262mm 

Depth: 297mm 

Weight 

excl battery: 5.9kg 


AM-1760 

Frequency range: 2-30MHz 

Tuning: automatic 

Power output (into 50 ohm load): 100W pep or cw 


HF-—2000 Adaptive HF Radio 


HF-2000 is an adaptive military radio family operating 
Over the range 1.5 to 30MHz and meeting MIL- 
STD-810D. 

The PRC-2200 portable transceiver consists of three 
basic modules: the RT-2001 transceiver, the CP-2003 
“integral antenna coupler and a lithium or ni-cad battery. 
A range of appropriate antennas is available. Weighing 
about 7kg the transceiver has an output of 20W. 

The same RT-2001 transceiver, in a MT-20023 
mounting and with the CP-2003 antenna coupler 
detached from the transceiver and placed near a 
vehicular antenna, constitutes the 20W VRC-2020 
version. Using MT-2103 and changing to antenna 
coupler CP-2103, results in the 150W vehicular version. 

A vhf radio can be placed in the MT-2103 mounting to 
create a combined hf/vhf system. 

For either vehicular or static applications the 
TFM-2111 frequency management unit can be placed 
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PRC-174 portable radio 


Power supply: 22-32V dc (27.5V dc nominal) 
Consumption 

receive: 25W 

100W cw: 310W 

Height: 190mm 

Width: 330mm 

Depth: 460mm 

Weight (excl mounting accessories) 
VRC-176: 39kg 


OPERATIONAL SPECIFICATION 
Electromagnetic compatibility: © RT-936/PRC-174 
meets applicable parts of MIL-STD-461A, Notice 1-3; 
462, Notice 1 and 2; 463, Notice 1 


VRC-176 vehicle radio 
Manufacturer 


Tadiran Ltd, Tel Aviv. 


VRC-2100 150 W set with frequency management unit 


PRC-2200 portable transceiver 
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in the MT-2103 mounting to provide an hf communi- 
cations channel 

HF-2000 is compatible with current hf equipment and 
apc/tank intercom systems. 


TECHNICAL SPECIFICATION 
Modes: usb, Isb, am voice; data up to 2400 bits/s; cw 
morse 


PRC-—601/602 VHF/FM Hand-held 
Transceivers 


The PRC-601/602 are two-way vhf/fm radios providing 
the forward squad and platoon commander with 
voice communication facilities. The series consists of 
palm-held transmitter/receivers, each model covering a 
different 1OMHz segment of the 36 to 80MHz frequency 
band. 

Two sets are being produced as standard models: 
PRC-601 for 47 to 57MHz and PRC-602 for 70 to 80MHz. 
Sets covering any other 1OMHz segment of the band are 
also available. 

Narrow-band 25kHz channel! spacing provides, for 
each set, 401 crystal-controlled channels, six of which 
can be preset and selected by the operator. Preselected 
channels can be changed in the field, without the need 
for special test equipment 

Communication range is 3 to 5km depending on 
terrain. 

A PRC-601S version was developed specifically for 
frogmen and naval commandos. The PRC-601S can be 
transported by divers without a protective case and 
withstands 4.5 atmospheres of pressure with no 
leakage. 

Plugs protecting microphone and earphone are 
needed only when diving down to 45 metres. With the 
operator's head and shoulders above water level, a 
communication range of 15km is easily achieved. 


STATUS 
In production for Israeli armed forces. Designed to 
replace the AN/PRC-6, it first entered service in 1976. 


PRC-—613 and PRC-—614 VHF/FM 
Hand-held Radios 


The PRC-613 and PRC-614 are portable front-line 
one-watt transceivers with fingertip selection of oper- 
ating frequencies. Each model features a micro- 
electronic frequency synthesizer controlled by miniature 
digital push-buttons. They are specifically designed to 
provide short-range voice communication with the 
largest possible choice of channels permitted by dense 
packaging. Frequency coverage, at 25kHz increments, 
is 36 to 58MHz for the PRC-613 and 53 to 76MHz for the 
PRC-614. 

The receiver/transmitter circuits are electronically 
tuned without any mechanical moving parts. Apart from 
the extended frequency range and channel multiplicity, 
most technical characteristics of the PRC-613 and 
PRC-614 are identical to those of the PRC-601/PRC-602 
crystal-controlled series. Batteries and external audio 
accessories are also the same for the two families of 
palm-held radio sets. 


STATUS 
In service with Israeli armed forces since the late 1970s. 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range 

PRC-613: 36-53MHz 
PRC-614: 53-76MHz 


PRC-660T, VRC-240T and 
RM/VRC-—240T UHF/AM Radio 
Units 


These radio sets are for multi-service use in ground-to- 
air or sea-to-air communication. A solid-state, inte- 
grated-circuit am receiver/transmitter is the basis of 
each set, covering the 225 to 399.975MHz range 
with 3500 channels (7000 channels optional). It is 


Frequency range: 1.5-30MHz, in 100Hz steps 
Number of channels: 285,000 
Preset channels: 16, (99 optional) 


“Eccm and encryption: by built-in module 


Selective call: for up to 30 net members 
Antenna tuning: rapid (several ms), silent 
Retransmission: hf to hf, hf to vhf and vhf to hf 
Power output: 5, 10, 20 or 150W 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency range 

whole series: 36-80MHz 

PRC-601 and PRC-601S: 47-57MHz 
PRC-602: 70-80MHz 

Preset channels: 6 

Channel spacing: 25kHz 
Communication range: 3-5km nominal 
Antenna: leaf type 

Power output: 1W minimum 

Power supply: 10-14V (12V nominal) ni-cad recharge- 
able battery (lithium pack optional) 
Battery life: 8h with 9:1 rx:tx ratio 
Consumption 

receive: (internal earphone) 33mA, (external speaker) 
50mA 

transmit: 250mA 

Temperature range 

operating: -40 to + 65°C 

storage: -62 to + 71°C 

Height: 170mm 

Width: 84mm 

Depth: 43mm 

Weight 

0.86kg 

incl battery: 1.15kg 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


Channel spacing: 25kHz 

Antenna: 1m flexible leaf type, matched for 50 ohms 
Power output: 1W minimum 

Power supply 

10-14V (12V nominal) standard 12V rechargeable 
ni-cad battery 

optional: 8 AA size alkaline cells with special adaptor 
unit 

Battery life: 9h with 8:1:1 standby:rx:tx ratio 
Consumption 

receive: (squelched) 70mA, (operating) 9OmMA 
transmit: (operating) 285mA 

Temperature range 

operating: -40 to +65°C 

storage: -60 to + 70°C 

Altitude 

operating: 3000m 

non-operating: 15,000m 

Immersion: 2h minimum at 1m 

Range: 5-7km depending on terrain 

Height: 220mm 

Width: 84mm 

Depth: 43mm 

Weight 

incl battery: 1.6kg 


OPERATIONAL SPECIFICATION 
Moisture resistance, vibration, bounce and shock: 
meets requirements of MIL-STD-810C 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


PRC-613 radio 


complemented by accessories for portable, vehicular 
and fixed-station use. 

PRC-660T is the receiver/transmitter RT-6241T in 
manpack configuration with battery case CY-2562T, 
antenna AT-6600T and handset H-189/GR installed. 
Power is supplied from magnesium dry battery pack 
BA-4660T. A rechargeable nickel-cadmium battery can 
be provided as an option. 

Radio set VRC-240T is the vehicular configuration. 
Receiver/transmitter RT-6241T is installed on amplifier 
AM-2411T, which in turn is secured to mounting 


Height: 85mm 
Width: 250mm 
Depth: 350mm 
Weight: 7.3kg 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


PRC-601 radio 


MT-1029/VRC. The rear section of the amplifier contains 
a dc-dc converter that supplies power to both units and 
the left section contains a 16-watt rf booster and an 
audio amplifier that drives an internal loudspeaker. 
The control box C-2410T enables operation of the 
VRC-2401 from distances of up to 10 metres. 

Radio set RM/VRC-240T is the ground-station 
configuration. Receiver/transmitter RT-6241T is in- 
stalled on amplifier AM-2411T, which in turn is secured 
to a rack-mounted adaptor ICY-240T. The ICY-240T 
includes ac/dc power supply PS-2400T, with automatic 


changeover to an emergency dc power source in case 
of line voltage failure. The adaptor also includes audio 
amplifiers and audio matching circuits for remote and 
local operation, and permits various control and 
measurement functions. 

Dual-band (vhf-uhf) versions of the three radio sets 
are available covering 116 to 156 and 225 to 400MHz. 
Nomenclatures change accordingly to PRC-660UV, 
VRC-240UV, and RM/VRC-240UV, 


STATUS 

In service with Israeli and other armed forces. Developed 
as a private venture, the equipments first entered service 
in 1971. They are now being replaced by the next 
generation PRC-660UV, VRC-240UV and RM/ 
VRC-240UV (see separate entry). 
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TECHNICAL SPECIFICATION 
RECEIVER/TRANSMITTER RT-6241T 
Frequency range: 225-399.975MHz 
Number of channels: 3500 spaced at 50kHz; 7000 at 
25kHz optional 

Power output: at least 1.7W into 50 ohms 
Power supply: 23-38V dc 

Consumption 

transmit: 2OW 

receive: 6W 

Temperature range: —-40 to + 65°C 
Height: 10cm 

Width: 28cm 

Depth: 28cm 

Weight 

approx 6kg 

incl dry battery: 8kg 


RM/VRC-240T uhf/am radio 


PRC-—660UV, VRC-—240UV 
and RM/VRC-—240UV VHF/UHF AM 
Radio Units 


These equipments have been developed from the 
uhf/am radio sets PRC-660T, VRC-240T and RM/ 
VRC-240T and are designed to cover the two frequency 
bands used for surface-to-air and sea-to-air communi- 
cation — 116 to 156 and 225 to 400MHz. 

The radios are designed to serve forces which are 
operating primarily in the uhf/am band but require 
vht/am communications with civil aviation. 

In all equipment configurations (PRC-660UV man- 
pack, VRC-240UV vehicular and naval, and RM/ 
VRC-240UV fixed site) the basic item is the fully 
solid-state transceiver RT-6241UV, incorporating a 
digitally-controlled frequency synthesizer to provide 
1600 vhf and 7000 uhf channels. A wide-band amplifier 
(100 to 400MHZz) is also incorporated which, with the 
frequency synthesizer, provides full remote-control of 
the various configurations. 

Provision has been made for secure voice communi- 
cation with digital encryption, this requiring the 
replacement of the narrow-band filter with a wide-band 
filter and internal switching to X-mode operation. 


TRC-—290 Radio Remote-control 
System 


The TRC-290 is a general purpose remote-control 
system permitting one operator to control up to 800 
remote units by radio. Control is obtained by a single 
control unit connected to a standard vhf radio set such 
as AN/PRC-77, AN/VRC-12 or PRC-604. 

The remote units are distributed in the desired 
locations and are arranged in 100 groups of 8 each. 
Each remote unit can be connected by four two-wire 
lines to provide up to three on/off commands by 
generating an electric pulse across a load. 


STATUS 
In production for the Israeli armed forces. 


TECHNICAL SPECIFICATION 
CONTROL UNIT 

Mode: fsk 

Data rate: 1200bits/s 


The 660/240UV equipment is compatible with access- 
ories of the PRC-660T/VRC-240T uhf series such as 
mountings, cables, audio accessories, battery, etc. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

PRC-660UV 

Frequency range: 116-156 and 225-400MHz 
Number of channels 

vhf: 1600 (800 optional) 

uhf: 7000 (3500 optional) 

Power output: 1.7W cw 

Power supply: 22-35V dc 
Consumption: 8W receive, 40W transmit 
Temperature range: -40 to + 65°C 
Height: 100mm 

Width: 280mm 

Depth: 280mm 

Weight: 6kg (8kg incl battery) 


VRC-240UV (where different from PRC-660UV) 
Power output: 16W cw minimum 
Consumption: 8.5W receive, 280W transmit 
Height: 170mm 

Width: 400mm 


AMPLIFIER AM-2411T (IN VRC-240T CONFIGURATION) 
Power output: at least 16W into 50 ohms 

Input drive: 1.5W into 50 ohms 

Frequency range: 225-400MHz 

Modulation depth: 65- 100% 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


PRC-660T uhf/am radio 


Depth: 350mm 
Weight: 16kg 


RM/VRC-240UV (where different from VRC-240UV) 
Power supply: 115-220V ac +10% 

45-55Hz, or 22-35V dc with automatic changeover 
Temperature range: -30 to + 65°C 

Height: 335mm 

Width: 482mm 

Depth: 350mm 

Weight: 45kg max 


CONTROL BOX C-2410UV 

Frequency selection: 1600 channels over vhf band, 
7000 over uhf band 

Preset channels: 20 

Operating distance: 15m 

Height: 110mm 

Width: 260mm 

Depth: 130mm 

Weight: 2kg 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


Audio output (adjustable): 8mV across 150 ohm 
Number of controllable units: 800, arranged in 100 
groups, 8 units each 

Power supply: 5-10V dc (7.2V dc nominal) 

Low voltage alarm threshold: 5-6V dc 
Consumption: < 1W 

Temperature range 

operating: -10 to +65°C 

storage: -20 to +71°C 

Weight 

incl battery: 1.7kg 


REMOTE UNIT 

Operating frequency: 2 presettable channels between 
53 and 76MHz 

Power supply: 10.3-14V de (12V dc nominal) 
Consumption 

idle: <120mW 

operating: <21.2W 

Operating time: 24 h — 90 days depending on battery 
type 


TRC-290 radio remote-contro/ system 
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Temperature range 
operating: -10 to + 65°C 
storage: -20 to +71°C 
Altitude 

operating: 4500m 
storage: 12,000m 


VHF-—88S Series VHF/FM Radios 


The VHF-88S series is designed to permit normal 
operation in an electronic warfare environment, and 
features a high degree of information security against 
enemy surveillance. Particular emphasis has been 
placed on system modularity, allowing extensive modifi- 
cations and upgradings both at the sub-unit and unit 
level. Moreover, every building block of the VHF-88 is 
designed with appropriate interfaces for any possible 
system configuration 

The basic VHF-88S receiver/transmitter is a medium- 
power unit (4 watts) common to all versions. To form a 
long-range vehicular radio set, a 50-watt rf amplifier is 
added. Manpack audio, vehicular audio, and a 
comsec/eccm units are clamped on as necessary 
without additional interfaces. A complete VHF-88 series 
set-up, although not larger than its predecessor, 
provides a greater number of functions and a higher 
degree of sophistication. Service is projected to last 
throughout the 1980s and beyond the end of the 
century. Compatibility with older equipment is retained 
to allow co-existence of the two generations for a period 
of gradual replacement 

Frequency agility is inherent in the system design 
Frequency hopping and digital high-security comsec 
can be used to minimise the effectiveness of enemy 
surveillance and jamming. 

The equipment is suitable for operation with other hf, 
vhf and uhf transceivers located nearby. The use of 
synchronous frequency hopping as well as low 
transmitter ‘noise floor’, combined with high receiver 
selectivity, enables two transceivers to operate simul- 
taneously on the same vehicle with no mutual 
interference even in the eccm mode. 

Narrow-band 25kHz increments and expanded fre- 
quency range (30 to 87.975MHz) increase the number of 
communication channels. Voice communication is 
possible with older radio sets such as the portable 
AN/PRC-77 and the vehicular AN/VRC-12 series 

High-speed digital data transmission is possible at 
the optimised rate of 16kbits/s. To obtain a high degree 
of communication reliability at data rates lower than 
16kbits/s, a data interface unit is used providing bit 
interleaving and error correction codes. Phase linearity 
is maintained in the equipment for proper processing of 
data signals. A linear equaliser circuit is used to achieve 
minimum adjacent channel interference. A front-panel 
control permits frequency offsets of 5 or 10kHz above 
and below the channel to which the synthesizer is set. 

Built-in test equipment, operating in conjunction with 
the display, permits the operator to determine the 
operational condition of main units or functions. Tests 
include battery voltage, signal strength and power 
output. Failure warnings down to the unit level are also 
provided. 

The family provides 2320 communication channels. It 
permits voice and data communication in the 30 to 
87.975MHz frequency range with 25kHz channel 
spacing. The family consists of modular units assembled 
together without special tools to form various configur- 
ations as required. Three major configurations are 
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OPERATIONAL SPECIFICATION 
Dynamic stress: MiL-STD-810C 
Eme: MIL-STD-461A 


Manufacturer 
Tadiran Ltd, Tel Aviv, 
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Component units of portable PRC-80S 


available: VRC-8008S, a short-range vehicular radio set 
(4 watts); VRC-8000S, a long-range vehicular radio set 
(50 watts) and PRC-80S, a portable manpack radio set 
(4 watts). 

The PRC-80S is formed by assembling the AU-4088, a 
portable audio unit including a battery holder, with the 
basic receiver/transmitter unit RT-3088. The front panel 
contains all operating controls and receptacles for 


PRC-80S manpack 


VRC-8000S vehicular set 


oy 


connection of audio accessories such as handsets 
H-189 and H-250. A portable wide-band long antenna 
(AT-288) and a portable short antenna (AT-888) are 
available for manpack applications. 

The VRC-800S is formed by assembling the 
VAU-6088, a vehicular audio unit which includes power 
supply circuitry, a loudspeaker amplifier and an 
interface for vehicular intercom systems, with the 
basic receiver/transmitter unit RT-3088, The 50-watt rf 
amplifier AM-5088 is mounted on top of other parts of 
the radio system to form the long-range VRC-8000S 
configuration. The VRC-800S and VRC-8000S use 
the AS-1288 wide-band antenna designed as a 
replacement for the standard AS-1729/VRC. The 
wide-band matching network of the AS-1288 covers the 
extended vhf range (30 to 88MHz) without selective 
switching. The wide-band short antenna AS-1188 
is also available for use with the VRC-800S and 
VRC-8000S and both configurations employ the 
MT-7088 vehicular mounting. 

In addition to the main units, the VHF-88 series 
includes an optional comsec/eccm unit — the ASU-80. 
For encryption/decryption, this unit employs signal 
digitisation and complex non-linear enciphering code 
sequences. 

The SEC-8088 is a digital encryption/decryption 
device. It uses signal digitisation and complex non- 
linear ciphering code sequences. When operating in the 
secure voice or data modes, the obtainable range 
remains the same as with normal speech or data 
communication. 

The ciphering code keys are loaded into the 
SEC-8088 by the KGL-8000 external loader. Key 
selection is accomplished by the preset channel 
selector on the front panel in conjunction with the radio 
keyboard. Key retention is provided when the power is 
off by a back-up lithium battery. The ciphering code 
sequence generator is implemented in the form of a 
micro-electronic module which can be easily replaced. 

The ASU 80 is designed to enable the VHF-88 family 
to operate in the frequency hopping mode across 30 to 
87.975MHz. The hopping rate is a system trade-off 
parameter. Hopping is controlled by a hybrid net 
synchronisation system which combines the advan- 
tages of synchronous and asynchronous hopping 
without their inherent disadvantages. 

The hopping pattern is governed by a pseudo- 
random code, produced by a non-linear generator, 
while the code generator is implemented in software. 
Operation in the hopping mode starts asynchronously, 
since each radio has a different time base when 
switched on. Subsequent synchronisation is ac- 
complished automatically, with each net synchronising 
itself with other nets in the group sharing the same set of 
frequencies. Obtaining a uniform time base for all nets 
minimises mutual interference and provides full use of 
the available spectrum. 

Hopping Is carried out between frequencies stored in 
the ASU-80 memory. These frequencies can be 
arbitrarily selected from the entire band (30 to 
87.975MHz). The parameters to establish the hopping 
sequence can be loaded from an external loader, the 
KGL-8000, using the radio set’s remote connector. 

The KGL-8000 is a palm-held microprocessor- 
controlled unit permitting rapid and secure loading of 
code keys and other necessary data into the ASU-80, or 
into another KGL-8000 unit. It includes a built-in 
alpha-numeric keyboard and a nine-character display, - 
and can check the validity of code keys and other input 
data before entering them into its memory. Code keys 
that have been checked and approved are stored in the 
protected key memory and cannot be read thereafter. 


The memory of the key gun loader is designed to retain 
information for long periods. 

The AS- 1288 is a wide-band vertical dipole designed 
to enable vehicular configurations of the VHF-88S 
series to operate in the frequency hopping eccm mode. 
Covering the 30 to 87.975MHz range without selective 
switching, this omni-directional antenna has a power 
handling capability of 100 watts. The antenna consists 
of two mast sections and a base which is physically 
interchangeable with older, commonly used vhf antenna 
bases, thus facilitating retrofit jobs. Due to its ground 
isolation properties, the AS-1288 retains the same 
electrical characteristics regardless of whether it is 
mounted on various kinds of vehicle or on a mast. The 
overall length of the AS-1288 is 3.2 metres and it weighs 
3.4kg. 

The VRC-8000S is intended for use mainly in tanks 
and armoured personnel carriers. In such installations, 
connection is possible to a standard vehicular intercom 
system consisting of AM-1780/VRC amplifier or AM-1782 
and control boxes C-2298/VRC, C-2297/VRC and 
C-2296/VRC with standard audio accessories. Fre- 
quency selector unit C-8842 allows remote selection of 
channels and output power control. Replacing the 
C-2742/VRC formerly used with the AN/VRC-12 series, 
the C-8842 features dimensions and mounting lug 
arrangement similar to those of the C-2742/VRC. If 
necessary, two C-8842 units can be connected in 
tandem. 

The VHF-88S family differs from the AN/VRC-12 in 
that there is no auxiliary receiving set. The standard 
receiver/transmitter is therefore used in the receive 
mode, providing transmitting back-up in the event of 
failure in the main radio set. 

The base plate of the MT-7088 vehicular mounting 
has a mounting hole pattern similar to that of the 
MT-1029/VRC used with the AN/VRC-12. A smaller 
mounting, the MT-7188, is available for either the basic 
VRC-800S or VRC-8000S system without the optional 
units. 


TECHNICAL SPECIFICATION 

Modes: single-channel voice or data; frequency hop- 
ping voice or data; digitally encrypted voice or data; 
whisper facility; automatic retransmission 

Frequency range: 30-87.975MHz 

Number of channels: 2320 

Channel spacing: 25kHz 

Presetting capabilities: 11 fixed channels + 11 
frequency hopping code sequences 

Data rate: up to 16kbits/s 

Eccm capability: frequency hopping over entire fre- 
quency range 

Secure communications: encryption/decryption by 
complex code sequence with clear-voice override 
capability 

Equipment programming method: via keyboard or key 
gun device = 

Built-in test: at system and unit level 

Compatibility: interoperable with current 25 and 50kHz 
single-channel radios 

Power output 

manpack: 0.25 and 4W 

vehicular low-power version: 0.25 and 4W 

vehicular high-power version: 0.2, 3.5, 50W 

Power supply 

manpack: 12V nominal, 
batteries 

vehicular: 24V dc nominal supply per MIL-STD-1275AT 
Temperature range: -40 to + 65°C 


primary or rechargeable 


BASIC MANPACK VERSION 
Height: 260mm 

Width: 250mm 

Depth: 80mm 


VRC-—650 Transmitter/Receiver 


The VRC-650 radio system, incorporating the vehicular 
adaptor/40-watt amplifier AM-2065A, offers vhf/fm 
voice communication across 30 to 75.95MHz. A portable 
receiver/transmitter, the RT-841/PRC-77, serves as the 
receiver/exciter unit. The AM-2065A includes a voltage 
converter, an audio amplifier for received signals and a 
40-watt rf booster in a single unit. 

The AM-2065A provides mechanical support for the 
RT-841/PRC-77 unit and is secured to the vehicle by the 
MT-1029/VRC — shockmount. lf desired, the 
RT-841/PRC-77 can be detached from the system and 
converted into the portable AN/PRC-77 configuration. 
Additional accessories required for this transformation 
are a battery, a carrying harness and a portable 
antenna. An important feature of the AM-2065A is 
its built-in 40-watt amplifier, which increases the 
communication range to 65km, depending on terrain. A 
front-panel control allows the operator to disable and 
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PRC 80S radio set with eccm and comsec unit 


PRC-80S transceiver without comsec/eccm unit 


Weight 
incl ni-cad battery: 7.2kg 


MANPACK WITH FULL COMPLEMENT 
Height: 260mm 

Width: 320mm 

Depth: 80mm 

Weight 

incl ni-cad battery: 9.1kg 


VEHICULAR (WITH 50W AMPLIFIER) 
Height: 226mm 

Width: 405mm 

Depth: 315mm 


bypass the rf amplifier, thereby feeding the transceiver 
output of 2 watts through to the antenna. An attenuated 
rf level of 200 to 6(00mW can also be selected for special 
purposes. 

Besides operation with receiver/transmitter RT-841/ 
PRC-77, the AM-2065A is fully compatible with the 
older RT-505/PRC-25 as well as the advanced RT-2841/ 
PRC-277 and RT-3841/PRC-377. It can also be used 
with the hand-held PRC-601/PRC-602 or any other 
vhf/fm radio providing 0.5- to 5-watt drive between 30 
and 76MHz. 

Antenna AS-1729/VRC is a centre-fed whip used in 
conjunction with the AM-2065A. The antenna matching 
unit MX-6707/VRC is connected by a multi-wire control 
cable to the control connector at the rear of the 
AM-2065A. Matching circuits are selected by manual 
operation of the antenna frequency control on the 
AM-2065A. Other antennas providing a 50-ohms load in 
the 30 to 76 MHz range can also be used. 

Interphone amplifier AM-1780/VRC and control 
boxes C-2296/VRC, C-2297/VRC and C-2298/VRC can 
be added to armoured vehicle installations, allowing 


OPERATIONAL SPECIFICATION 
Environment: meets or exceeds 
requirements 


MIL-STD-810C 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


intercommunications and use of the radio set by crew 
members. 


STATUS 

In service with Israeli armed forces. Introduced in 1977 to 
replace the more expensive RT-246/VRC or RT-524/VRC 
of the AN/VRC-12 series. 


TECHNICAL SPECIFICATION 

Modes: narrow-band and wide-band fm 
Frequency range 

low band: 30-52.95MHz 

high band: 53-75.95MHz 

Number of channels: 920 

Channel spacing: 50kHz 

Frequency selection: manual! 

Range: 65km depending on terrain 
Antenna: AS-1729/VRC centre-fed whip 
Power output 

high: > 40W 

feedthrough: 2W nominal 

low: 200-600mW 


38 TACTICAL GROUND RADIO/Israel—ltaly 


Power supply: 22-30V (25.5V nominal) 
Consumption (max) 

high power: 10A 

feedthrough: 1.5A 

low power: 2.5A 

Temperature range: -40 to + 65°C 


EXCL MOUNTING 
Height: 190mm 
Width: 380mm 

Depth: 300mm 

Weight: 18kq 


Manufacturer 
Tadiran Ltd, Tel Aviv 


VRC-650 transmitter/receiver 


Commando VHF/FM Transceiver 


The Commando transceiver is a vhf/fm radio for 
short-range communication providing six preset chan- 
nels within the 156 to 174MHz frequency range. 

lt has integrated and hybrid circuits and modular 
construction with easily replaceable sub-assemblies for 
simplicity of maintenance. It is small, light, robust, 
shockproof and waterproof. 


TECHNICAL SPECIFICATION 

Modes: simplex and semi-duplex; F3E, phase 
Frequency range: 156-1/74MHz 

Number of channels: 6 


ERC-—321 VHF/FM Manpack 


The ERC-321/P is a 3-watt manpack transceiver 
covering the 30 to 9OMHz frequency range with internal 
eccm and crypto capabilities. It is also available in a 
vehicle version where it can be used as the driver unit for 
a 50-watt transceiver system directly powered from a 
vehicle's battery. Based on a fully electronic design, the 
transceiver features automatic operation in either the 
single-channel conventional mode, which provides 
interoperability with all existing equipment, or in the 
eccm frequency hopping mode. The unit measures 74 
x 157 x 202mm and weighs 4kg. 


ITALY 


Channel spacing: 25kHz 

Power output: 1W 

Power supply: 11V nominal (dry batteries or ni-cad 
cells) 

Temperature range: -25 to + 55°C 

Height: 210mm 

Width: 77mm 

Depth 

incl battery box: 36mm 

Weight: 0.7kg 


Manufacturer 


Industria Radio -Elettrica Telecomunicazioni SpA, 
Trieste. 


Commando vhf/fm transceiver 


STATUS 
Production of 50 units started in 1986 


TECHNICAL SPECIFICATION 

Mode: fixed frequency, frequency hopping, cryptovoice; 
simplex, half duplex, re-transmission 

Frequency range: 30-90MHz 

Tuning: fully automatic 

Channel spacing: 25kHz 

Preset channels: 15 

Primary power: + 11 to 16V dc 

Temperature range: -40 to + 70°C 


GRC-—447/100 HF/SSB Transceiver 


The GRC-447/100 is an all-solid-state 100-watt hf/ssb 
transceiver for fixed or vehicular use. An in-built audio 
amplifier supplies 2 watts output to an external 
loudspeaker. 

The transceiver incorporates a frequency synthesizer 
which generates 283,999 channels in 100Hz steps from 
1.6 to 30MHz. Frequency selection is via six decade 
switches with eight preset channels selectable from a 
single front-panel switch. The transceiver is compatible 
with existing am equipment, irrespective of their 
frequency stability. Cw is also provided and a full range 
of accessories covers all operational needs 

The complete transceiver is housed in a rugged cast 
aluminium case with maintenance limited to in-field 
replacement at modular level. 


Manufacturer 


Elmer, Pomezia. 


VRC/GRC-447/100 transceiver 
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TECHNICAL SPECIFICATION 
As VRC-447 except: 

Power output: 100W pep 
Height: 230mm 

Width: 450mm 

Depth: 210mm 

Weight: 25kg 


GTR-100 HF/SSB Ground 
Transceiver 


The GTR-100 is an all solid-state ssb 100-watt hf 
transceiver designed for ground applications (rack or 
bench cabinet mounted). It covers the frequency range 
1.6. to 30MHz in transmit and 0.4 to 30MHz in receive. 
The equipment operates in conjunction with an 
automatic antenna coupler (GAC-100) and with a 
remote control unit (GRC-100). 

Features include key-pad selection of operating 
frequency and channels, storage of up to 30 pairs of 
frequencies, a non-volatile memory, microprocessor 
control and quick selection of the 500 and 2182kHz 
distress frequencies. 


STATUS 
Introduced in 1985 and in production 


TECHNICAL SPECIFICATION 

Modes: cw J1A, rtty J1B, Isb J3E, usb J3E, ame H3E 
Frequency range 

receive: 1.6-30MHz tunable in 10Hz steps. 

transmit: 0.4-30MHz 

Power output: 125W +1.5dB pep, 60W +1.5dB avg 
Temperature range: 0 to +50°C 

Relative humidity: 95% at 50°C 

Power supply: 115V +20%, 230V +20% ac, 47-440Hz; 
21-31V dc 


HF-—90 Transceiver System 


HF-90 is a family of hf ssb transceivers operating in the 2 
to 30MHz frequency range. Its variants include a 
militarised manpack (with an outut of 20 watts), a 
mobile set (20, 100, or 400 watts), and a fixed 
configuration (500 and 1000 watts). The equipment has 


HF-M—400 HF Radio System 


The HF-M-400 hf ground and mobile communication 
system comprises HF-M-400-R/E receiver/exciter unit, 
HF-M-400-ATU automatic tuning unit, HF-M-400-PA 
power amplifier, HF-M-400-AC/DC power supply from 
ac source, HF-M-400-DC/DC power supply from dc 
source and M-RTG 1 fsk modem. 

The system is intended for installation either on 
military ground vehicles (Italian AR 76 Jeep, or VTC M 
577 tank), ina shelter (UEO Type 1) or in patrol boats. 

The system uses a static automatic antenna coupler 
which was claimed to be the first 400-watt antenna 
coupler developed without moving parts. Matching is 
achieved by a static matching network with fixed 
inductors, capacitors and high voltage vacuum relays, 
under microprocessor control. 

The receiver/exciter processes speech cw, tty and 
data signals, and supplies the power amplifier with a 
100mW rf input power. It also processes and detects the 
received rf signals towards loudspeaker, handset, line 
or fsk demodulator. 

It uses synthesised frequency generation, in 10Hz 
steps from 2 to 30MHz, providing 280,000 channels. 

Ten preselected channels are available stored in 
non-volatile memories, and other features include 
speech compression in the transmission side, high 
receive sensitivity and low rf distortion and high 
rejection of unwanted signals. 

Allequipments are immersion-proof and are designed 
to withstand the most adverse mechanical and climatic 
conditions. 


STATUS 
The system was been designed for the Italian Army and 
is in service. Orders received total over $50 million. 


TECHNICAL SPECIFICATION 

Modes: J3E usb and Isb, J2A, H3E, F1B fsk, data 
Frequency range: 2-30MHz, 10Hz steps 

Power output: 400W pep and average 
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Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 
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GTR-100 TRANSCEIVER 
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GTR-100 transceiver 


Height: 177mm 
Width: 483mm 

Depth: 500mm 

Weight: 21kg 


built-in frequency hopping and encryption capabilities. 
It also uses adapative techniques such as _ link 
quality analysis, and has selective calling, automatic 
connectivity, and fec and arq data transmission. 


STATUS 
Final development stage in 1987. 


Manufacturer 
Rockwell-Collins Italiana SpA, Rome. 


TECHNICAL SPECIFICATION 

Modes: voice, data, cw (usb /Isb) 
Frequency range: 2-30MHz in 100HZ steps 
Preset channels: up to 99 


Manufacturer 
Telettra SpA, Milan. 


HF-M-400 hf radio system 


Power supply 

ac: 180-245V, 40-400Hz 

dc: 21-35V floating 

Consumption: 1.5kW max from either dc or ac source 
Temperature range 

operating: -40 to + 55°C 

storage: -55 to + 70°C 


Manufacturer 
Telettra SpA, Milan. 
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Hydra/V VHF Radio Set 


Hydra/V is aseries of radio systems for combat net radio 
applications able to meet requirements such as eccm 
protection, data transmission, and 25kHz channelling. 

It is based on a hybrid eccm technique, obtained with 
a combination of direct sequence modulation plus 
frequency hopping. The mix of the two techniques 
has been evaluated using computer simulation of 
operational scenarios in order to minimise possible 
auto-interference 

By exploiting ds modulation characteristics the 
manufacturers say that the Hydra/V is immune to 
multipath effects. In addition they claim a higher 


interception resistance and a faster hopping rate based 
on wide band architecture. The set also has inherent 
crypto. 

From a system architectural point of view, the 
Hydra/V is modular and based on building blocks, 
which can be combined to implement portable manpack 
and vehicular, low (5-watt) and high power (50-watt) 
stations 

Common to every configuration is the RT-5-HY basic 
transceiver which contains both the eccm module and 
the data rate adapter used for data transmission. 


STATUS 
Developed for Italian Ministry of Defence. Operational 
and in production. 


TECHNICAL SPECIFICATION 

Modes: analogue and digital, voice, data up to 
16kbits/s with built-in ede 

Frequency range: 30-88M1 in 25kHz steps 

Preset channels: 10 in single channel plus 10 in eccm 
mode 

Eccm: hybrid technique (fh + ds), 35dB processing gain 
Power output: 5 or 50W 

Power supply: 12/24V dc floating 


Manufacturer 
Telettra Spa, Milan. 


Manpack Hydra/V 


IRET VHF/FM Communications 
System with Vehicle Radio and 
Intercom 


This communications system, comprising a series of 
control units, junction boxes, and audio gear, has been 
designed for use with four PRC-638 vhf radios 
from various positions in a vehicle. It also provides 
intercommunication between these positions indepen- 
dent of the radios. Although intended primarily for use in 
vehicles, it can be used in ground stations fitted with 
suitable antennas. 

A further facility is obtained by connecting an 
external handset (tank-telephone) to the system via the 
external junction box JB18, thus enabling troops 
outside the vehicle to communicate with personnel 
inside. From the same box it is also possible to connect 
a remote field-telephone via a two-wire line up to 3km, 
The remote field-telephone operator can communicate 
with personnel inside the vehicle with the aid of a 
separate field-telephone connected to the main control 
box CB25. Vehicle-to-vehicle communication is pro- 
vided via a multi-way interconnecting cable. |In this case 
either vehicle has access to the other's communication 


system. 
The equipment can also be used to provide 
rebroadcast facilities, which can be automatic or 


manually controlled between any two of the installed 
radios (local rebroadcast), or between any installed 
radio and a remote radio (remote rebroadcast) 
connected into the communications system. Co-siting 
operation with closely sited antennas (1.5 metres away) 
is also possible with a slight loss of performance when 
the collocation frequency separation is not less than ten 
per cent, 


NA21b/c and PRC-—777 VHF/FM 
Transceivers 


NA21b/c and PRC-777 (A, B, C versions) are manpack 
basic vhf/fm radio sets, developed for land, air and 
marine communications. 


Vehicular Hydra/V 
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IRET mobile communications system 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


All equipments are solid-state, with replaceable 
sub-assemblies containing a series of test-points to 
allow maintenance and realignment, if necessary, 
without removing the transceiver from its case. With 
selected ancillary items, this equipment is suitable for 
use as fixed or mobile stations, in vehicles, aircraft and 
ships. 

The case is fully dust- and waterproof (more than 3 


metres under water), is not affected by rain, humidity or 
salt spray, and can withstand a wide range of weather 
and temperature conditions. 

The transceivers have been developed for six-channel 
simplex and semi-duplex use, and have high sensitivity 
and selectivity, rejection of spurious signals, immunity to 
strong rf fields, and can withstand ecm. 

The equipment is normally powered by an internal 
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nickel-cadmium 12-volt power-pack, which can be are available in the 68-78, 78-88, 115-137 and 
charged in situ, using the ancillary automatic battery 156-174MHz ranges with other ranges optionally 
charger. available 

The working frequencies are crystal-controlled, and 


PRC-777 transceiver 


NA21S VHF/FM Transceiver 


The NA21S is a vhf/fm transceiver with an internal STATUS 

switchable scrambler secure-voice module. It covers the In production and in service with a number of armies. 
156 to 174MHz frequency range and provides six 

channels in simplex or semi-duplex. 


NA21S ready for operation 


TECHNICAL SPECIFICATION 
Modes: simplex and semi-duplex; F3E 
Frequency range 

NA21b/c: 156-174MHz 
PRC-777C: 115-137MHz 
PRC-777B: 78-88MHz 
PRC-777A: 68-78MHz 
Number of channels: 6 
Channel spacing: 25kHz (standard) 
Power output: 1W rf out (3W) 
Power supply 

internal: 12V dc from ni-cad 
external: 18V dc +10% 
Battery life: 17h (1:1:8) 
Temperature range 
operating: -15 to +60°C 
storage: -40 to + 80°C 
Humidity: 95% 

Immersion: 3m 

Height: 200mm 

Width: 130mm 

Depth: 65mm 

Weight: 1.7kg 


Manufacturer 
Bero Divisione Elettronica, Trieste. 
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NA21b transceiver 


PRC-777 transceiver in marine role 
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Manufacturer 
Bero Divisione Elettronica, Trieste. 
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NA250 Series VHF/FM 
Transceivers 


The NA250 series vhf/fm radio sets, developed for land, 
air and marine communications, are fully solid-state, 
with replaceable sub-assemblies 

They provide short- and medium-range communi- 
cations at squad or infantry level, ship-to-ship, ship-to- 
shore and ground-to-air in a manpack role. With 
selected ancillary items, this equipment is suitable for 
use as fixed or mobile stations, in vehicles, aircraft and 
ships. 

The case is fully dust- and waterproof (more than 3 
metres under water), is not affected by rain, humidity or 
salt spray, and can withstand a wide range of weather 
and temperature conditions. 


STATUS 
In service with a number of armies 


NA21S vhf/fm transceiver 


TECHNICAL SPECIFICATION 

Modes: F3E simplex and semi-duplex 
Frequency range: 47-179,30-90, and 100-180MHz 
Number of channels: 6 or 12 

Channel spacing: 25kHz standard 
Power output: 1 and 25W 

Power supply: 13V dc +10% 
Temperature range 

operating: -15 to +60 or -20 to +60°C 
storage: -40 to + 80°C 

Humidity: 95% 

Immersion: waterproof 

Height: 200mm 

Width: 130mm 

Depth: 65mm 

Weight: 1.8kg 


Manufacturer 
Bero Divisione Elettronica, Trieste. 


NA250F transceiver 


PRC—416 VHF/FM Hand-carried 
Transceiver 


The PRC-416 vhf/fm transceiver provides two-way 
communication between patrols, reconnaissance par- 
ties and squads, and mobile and base stations. It is also 
suitable for infantry patrols and ambushes, convoy 
and river-crossing control, amphibious landings and 
parachute drop-zone communications. 

The transceiver provides eight preset channels out of 
a possible 400 available anywhere within a 10MHz band 
in the 30 to 80MHz frequency range. The transceiver 
operates in the simplex mode. Retuning or changing the 
channel frequency can be carried out in the field 
without test instruments by the use of two built-in test 
circuits, 


The radio operates from nine 1.5-volt alkaline- 
manganese cells providing a total supply of 13.5 volts. 
This power supply provides an rf power output of 1 watt 
(high power), and 14 hours of operation, and 100mW 
(low power), and 20 hours of operation at 9:1 
receive/transmit ratio. Nickel-cadmium cells of 1.25 
volts, 450mAh can also be provided giving six hours of 
operation at 1 watt and 11 hours at 100mW at the same 
receive/transmit ratio. 

Using a steel tape antenna, a’working range of 
approximately 6km is obtained. For medium-range 
communication over distances up to 2km, a short 
flexible antenna is provided which can be attached 
directly to the antenna connector. 

A small webbing case has been designed to carry the 
two whip antennas supplied. A carrier strap fitted to the 
transceiver is also provided. 


NA250R transceiver 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Mode: F3E simplex 

Frequency range: 40-50MHz or any 10MHz band 
between 30 and 80MHz 

Number of channels: 8 preset out of possible 400 
available anywhere within 10MHz band in 30-80MHz 
range 

Channel spacing: 25kHz 

Power output: 800mW high power +1dB; 60mW low 
power +1.5dB 

Consumption 

high: 350mA 

low: 120mA 

Temperature range: -25 to + 55°C 


Height: 135mm 

Width: 75mm 

Depth: 36mm 

Weight 

incl batteries and antenna: 0.85kg 


PRC—436 VHF/FM Transceiver 


The PRC-436 transceiver has been designed to provide 
short-range personal communications for infantry and 
marine troops in combat zones. It consists of the 
receiver/transmitter mother board, digital frequency 
synthesizer and bandpass filter. It contains a built-in 
microphone/telephone and transmit button and is 
designed to be held in one hand when in use. 

The PRC-436 incorporates a frequency synthesizer 
which generates 400 channels in 25kHz steps covering 
a 10MHz band within the 30 to 9OMHz range. Frequency 
selection is by three channel switches. 

The transmitter delivers an output power of 500mW 
radiated from a flexible helical antenna (short) or steel 
blade antenna (long) which is fitted to a coaxial 
connector. There is also an audio connector provided 
for a separate audio accessory. In this case the 
cartridge can be removed without dismantling the 
transceiver. 


PRC-—439 VHF/FM Portable 
Transceiver 


Transceiver PRC-439 is a _ short-range, manpack 
portable, frequency-modulated receiver/transmitter. It 
provides 400 channels at 25kHz intervals in the 40 to 
49.975MHz band (standard) and works in the simplex 
mode. 

The radio set operates from ten rechargeable 
nickel-cadmium cells type ‘C’, which provide a total 
voltage of 12.4 volts. The battery case also contains a 
battery charger which, connected to a 220-volt ac line, 
charges the nickel-cadmium batteries in situ. A 
special circuit housed in the transceiver indicates the 
state-of-charge of the battery by a series of tone pulses 
made audible in the earphone when the nickel-cadmium 
cells are nearly discharged. 

The transceiver gives a nominal power output of 3 
watts when high power is selected, and 300mW for 
low-power short-range operation. 


STATUS 
In production. 
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Manufacturer 
Industria Radio Elettrica Telecomunicazioni SpA, 
Trieste. 


PRC-416 transceiver 


TECHNICAL SPECIFICATION 

Mode: F3E simplex 

Frequency range: 40-50MHz (options available for 
10MHz bands in 30-90MHz range) 

Number of channels: 400 

Channel spacing: 25kHz 

Power output: 500mW 

Consumption 

200mW output: 110mMA max 

squelched: 60mA max 

economiser activated during off period: 15mA max 
Power supply: 9 cells of 0.5Ah ni-cad, rechargeable 
Temperature range: -40 to + 70°C 

Height: 245mm 

Width: 90mm 

Depth: 40mm 

Weight 

incl battery pack, antenna and cartridge: 1.1kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni SpA, 
Trieste. 


PRC-436 transceiver 


TECHNICAL SPECIFICATION 
Modes: F2B and F3E simplex 
Frequency range: 40-49.975MHz or any 10MHz band in 
30-80MHz range 

Number of channels: 400 
Channel spacing: 25kHz 

Power output 

high: 3W 

low: 300mW 

Consumption 

high power: 1A 

low power: 0.5A 

Power supply: 12.4V 
Temperature range: -25 to + 60°C 
Height: 244mm 

Width: 154mm 

Depth: 62mm 

Weight: 4kg complete 


OPERATIONAL SPECIFICATION 
Can withstand shocks and vibrations to MIL-STD and 
DEF-133 levels 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni SpA, 
Trieste. 


PRC-439 transceiver 
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PRC-—447 HF/SSB Manpack 
Transceiver 


This all-solid-state, waterproof manpack provides 20 
and 4 watts pep on hf/ssb. It incorporates a frequency 
synthesizer which generates 283,999 channels in 
increments of 100Hz from 1.6 to 30MHz and direct 
setting of frequency by six decade switches. Rapid 
selection of eight channels is provided by one 
front-panel switch aided by eight non-volatile memory 
stores, allowing eight independent channels to be set 
up ready for immediate use. All discrete frequencies are 
made available by the transceiver in the J2A (cw, 
Isb-usb), J3E (ssb, voice, Isb-usb) and A3E-H3E (voice) 
modes of operation. For intercommunication with 
existing am equipment, instant selection of dsb am is 
available. The PRC-447 is compatible with other am sets 
irrespective of their frequency stability. Cw is also 
provided and a full range of accessories covers all 
operational needs 

The PRC-447 complies with the relevant clauses of 
several military standards for this class of equipment, 
and will operate over an ambient temperature range of 
-40 to + 70°C. Its weight including battery is 7kg. 


PRC-—547 HF/SSB Manpack 
Transceiver 


Designed to operate in ew environments with ecm, the 
PRC-547 uses frequency hopping controlled by a 
pseudo-random code generator. 

The all-solid-state manpack provides 284,000 synthe- 
sised channels in the 1.6 to 30MHz band with a power 
output of 20 or 4 watts pep. Front-panel selection of 
eight channels is provided from a non-volatile memory 
store. 


PRC-638 VHF/FM Transceiver 


The PRC-638 transmitter/receiver provides vhf/fm 
communications for military and para-military require- 
ments. Designed primarily for manpack applications it is 
suitable for use as a fixed or mobile station with the 
addition of selected ancillary items. 

Operating in the 30 to 76MHz band it provides up 
to 1840 channels spaced at 25kHz intervals. The 
equipment employs a digital frequency synthesizer to 
ensure accurate frequency selection and to maintain 
high frequency stability. 

The set is equipped with two types of antenna 
for either manpack (one-metre) or fixed station 
(three-metre) operation. Automatic antenna tuning is 
provided in the receive mode of operation on both 
antennas, It is suitable for operation in areas of dense 
traffic, and can withstand ecm. 


STATUS 
In production. 


PRC-677 FM Manpack 
Transceiver 


The PRC-677 fm transceiver is a manpack radio for use 
in combat conditions by mobile and static units. It 
operates in the 30 to 80MHz frequency range with 
synthesised channels spaced at 25 or 50kHz intervals. It 
has a nominal rf power output of 2 watts (high) and 200 
milliwatts (low) 

The PRC-677 is microprocessor-based and can be 
remotely controlled. A rebroadcasting facility is also 


TECHNICAL SPECIFICATION 

Modes: J2A cw, usb and Isb; J3E telephony usb and Isb; 
A3E-H3E telephony comp am; F1B fsk with external 
adaptor 

Frequency range: 1.6-30MHz in 100Hz steps 

Number of channels: 283,999 (8 preset) 

Antenna tuning: automatic silent; built-in tuning unit 
Tune time: 2s 

Antennas: 2.3m whip, vehicular 4.7m, long wire, dipoles 
Crypto facility: with external unit 

Power output (all modes) 

high: 20W pep 

low: 4W pep 

Consumption (13.6V) 

ssb average speech: 2.5A 

ssb 2 tones: 3.5A 

Temperature range: -40 to + 70°C 

Height: 80mm 

Width: 300mm 

Depth: 240mm 

Weight 

incl battery pack: 7kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes: J2A (cw,-usb and Isb), J38A (telephony usb 
and Isb), ASE-H3E, F1B (fsk with external adaptor), 
frequency hopping 

Frequency range: 1.6-30MHz in 100Hz steps 

Power output: 4 or 20W pep; speech compressor 
facility for super high power 

Consumption: <200mA at 13.6V 

Antennas: 2.3m whip, vehicular 4.7m, long wire, dipoles 
Temperature range: -40 to + 70°C 


TECHNICAL SPECIFICATION 

Modes: F2B and F3E simplex 
Frequency range: 30-76MHz 

Number of channels: 1840 

Channel spacing: 25kHz; 50kHz on request 
Rebroadcasting: via multi-way cable (10m long) 
Power output 

high: 4W 

low: 100mW. 

2W output on request 

Consumption 

high power: 1.5A at 11V supply 

low power: 0.4A at 11V supply 

Power supply: 11V (power pack ni-cad) 
Temperature range: -40 to +60°C 
Height: 202mm 

Width: 240mm 

Depth 

incl 4Ah battery pack: 84mm 

Weight 

incl battery pack: 3.5kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


PRC-638 vhf/fm transceiver 


provided when two sets are interconnected back-to- 
back via a single cable. The radio is powered by nine 
standard ni-cad batteries of 4Ah, contained within a 
sealed plastic battery pack. Secure voice operation is 
provided by the SV3 external unit. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 
Mode: 16F3, 2.4kbits/s data 

Frequency range: 30-80MHz 
Power output: 2W or 200mW 


PRC-447 hf/ssb manpack 


Height: 80mm 
Width: 300mm 
Depth: 240mm 
Weight 

incl battery: 7kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


ali 
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Temperature range: -40 to + 60V°C 
Height: 206mm 

Width: 84mm 

Depth: 240mm 

Weight 

incl battery: 4.5kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


PRC-—677A FM Manpack 
Transceiver 


The microprocessor-based PRC-677A is primarily a 
manpack radio for military use. It can, however, be 
installed in vehicles or used as a static station. The 
transceiver operates in the 30 to 80MHz frequency 
range with synthesised channels spaced at 25kHz 
intervals. It has a nominal rf power output of 3 watts 
(high) and 150 milliwatts (low). 

The transceiver can be programmed for 10 preset 
channels which are selected by the front panel control. 


PRC-—738 VHF/FM Portable 
Transceiver 


Designed to operate in ew environments, the PRC-738 
vhf/fm transceiver employs frequency hopping pro- 
duced by a pseudo-random code generator whose 
code combinations are synchronised by the press-to- 
talk switch, Late net entry and clear net entry facilities 
are provided. The eccm module can be inserted in or 
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It has the capability of operating with data at bit rates up 
to 16kbits/s. Secure voice operation can‘be provided by 
an external unit. 

Module plug-in type of construction has been used in 
the equipment. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Mode: 16F3, 16kbits/s data 

Frequency range: 30-80MHz 

Number of channels: 2000 at 25kHz spacing, 10 preset 
Power output: 3W or 150mW 


removed from the radio in the field. Retransmission is 
available in either the clear or frequency hopping mode. 

The PRC-738 covers the 30 to 9OMHz range, 
providing 2400 channels at 25kHz spacing. Eight preset 
channels can be programmed into the radio for use in 
two frequency simplex or frequency hopping modes. 
Data transmission at up to 16kbits/s is available in the 
frequency hopping mode. 


STATUS 
PRC-738 eccm capability added in 1984. Radio in 
production. 


PRC-738 transceiver with accessories 


PRC—838 VHF/FM Manpack 
Transceiver 


The PRC-838 fm transceiver is primarily a manpack 
radio, but can be used as a static station. It operates in 
the 30 to 75.9MHz band with 1840 synthesised channels, 
spaced at 25kHz intervals. It has a nominal rf power 
output of 20 watts (high), 2.5 watts (medium) and 
300mW (low). The radio is completely solid-state and 
modular in construction. 

The transceiver is suitable for remote operation, 
and can be controlled by a remote-control unit. A 
rebroadcasting facility is also provided when two 
sets are interconnected back-to-back by means of 
remote-control unit TK 39. 

The transceiver can be used with a scrambler (crypto 
coding) to provide voice security. 

The built-in automatic antenna tuning unit matches 
the antenna impedance of the two whips (AT34 and 
AT64) to the various frequencies. 


PRC 2006 Handheld Transceiver 


The PRC 2006 is a handheld vhf transceiver for 
frequency simplex operation in the 30 to 80MHz 
frequency range. It has a maximum of 400 channels, 


TECHNICAL SPECIFICATION 

Mode: F3E simplex 

Frequency range: 30-75.9MHz 

Number of channels: 1840 

Channel spacing: 25kHz 

Types of transmission and reception 
transmission: voice, and 150Hz squelch tone 
reception: voice (no squelch), or voice and 150Hz tone, 
and 1.1kHz telegraphy 

Power output 

high: 2OW 

medium: 2.5W 

low: 8300mW. 

Consumption 

transmission: 6A max 

reception: 110mA average 

Temperature range: -25 to + 60°C 

Height: 84mm 

Width: 206mm 

Depth: 300mm 

Weight 

complete with battery case and battery pack: 6.6kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


PRC-838 transceiver 


and channel spacing is either 25 or 50kHz. The 
transceiver has vox capability and an output power of 1 
watt. It has 3-day autonomy, a claimed mtbf of more 
than 15,000 hours and an mttr of less than 15 minutes, It 
meets certain requirements of MIL-STD-810C. 


Temperature range: -40 to + 60°C 
Height: 205mm 

Width: 84mm 

Depth: 240mm 

Weight 

incl battery: 4.5kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


TECHNICAL SPECIFICATION 

Modes: F3 (narrow-band voice), data to 16kbits/s, 
simplex, semi-duplex, frequency hopping 
Frequency range: 30-90MHz 

Number of channels: 2400, 8 preset 
Power output: 0.3 or 5W 

Mtbf: 8000h 

Mitr: 10 minutes 

Power supply: 10-15V dc 

Temperature range: -40 to + 70°C 
Humidity: 96% at + 40°C 

Immersion: 1m of water for 2h 

Height: 206mm 

Width: 84mm 

Depth: 250mm 

Weight 

incl battery: 5kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni SpA 
Trieste. 
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PRC-738 front panel 


TECHNICAL SPECIFICATION 
Mode: F3 

Frequency range: 30-80MHz 
Channel spacing: 25 or 50kHz 
Number of channels: 400 
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Power output: 1W 

Temperature range: -40 to +65°C 
Height: 235mm 

Width: 80mm 

Depth: 48mm 

Weight: 1.2kg 


RT-660 1.5-watt UHF/AM 
Manpack Transceiver 


The uhf manpack transceiver RT-660 is a_ fully 
solid-state modular equipment, specifically constructed 
for military applications, for simplex links within the 225 
to 400MHz frequency range at 25kHz minimum tuning 
steps. The set is also provided with necessary interfaces 
for use as a relay station. The transceivers size and 
weight make it suitable for a variety of tactical 
situations, 

The control head, fitted with the operational controls, 
can be extracted from the front end of the equipment, to 
which it is normally fastened, and plugged onto a 
connector. It is provided with temporary lighting, 
controlled by a push-button, thus allowing operation in 
full darkness. 

Bite is incorporated 


STATUS 
Entered production phase in 1984. 


TECHNICAL SPECIFICATION 

Modes: A2A, A3E 

Frequency range: 225-400MHz 

Antenna: wide-band (50 ohms output 
available); vswr <2.5:1 

Number of channels: 7000; 25kHz spacing 
Power output: 1.5W nominal 

Power supply: 24V dc rechargeable battery 
Operating cycle: 6h minimum 
Temperature range: -40 to +55°C 


connector 


RT-—731A Vehicle Transceiver 


The RT-731A is a vhf transceiver designed for vehicular 
applications. It is available as a standard single- or 
six-channel version, and also as a single-, three- or 


RT-—731F Fixed Station VHF 
Transceiver 


The RT-731F is a vhf fixed station transceiver available 
as a single-, two- or six-channel version. It consists of 
the transceiver itself, a power supply and charger unit, 
and a control unit complete with loudspeaker. The 


RT—731FA VHF Base Station 
Transceiver 


The RT-731FA is a vhf base station transceiver available 
as a single- or six-channel model. It operates from 12 
volts dc and provides up to 25 watts power output 


STATUS 
In production for a variety of users. 


RT-—731M Motorcycle Transceiver 


RT-731M isa vhf transceiver designed for installation on 
motorcycles for operation in severe conditions. The set 
is mounted on four elastic suspension units, while all 
external portions of the set (casing, connectors, 
push-buttons, etc) have been fully rainproofed. 


Manufacturer 
OTE ISC, Florence. 


PRC 2006 transceiver 


RT-660 transceiver 


Relative humidity: up to 95% 

Height: 250mm 

Width: 220mm 

Depth: 56mm 

Weight 

incl antenna and accessories (handset, incorporated 
battery, waterproof sheath): 5kg 


Manufacturer 
Elmer, Pomezia. 


six-channel set with selective calling. This latter version 
is designated RT-731A/SC. 


STATUS 
In production for a variety of users. 


control unit can be used in conjunction with the 
transceiver at distances of up to 20km. 

The transceiver can be equipped with a selective 
calling unit when it assumes the designation 
RT-731F/SC. A repeater station, RT-731R, is also 
available to extend the area of Coverage of the fixed 
stations when mountains or tall buildings make direct 
point-to-point communication difficult. 


ae | 


Manufacturer 
Ducati Elettrotecnica SpA, Bologna. 


STATUS 
In production for a variety of users. 


TECHNICAL SPECIFICATION 
As for RT-731FA apart from channel numbers 


Manufacturer 
Ducati Elettrotecnica SpA, Bologna. 


TECHNICAL SPECIFICATION 

Frequency range: 156-1 70MHz 

Number of channels: 1 or 6, quartz controlled 
Channel spacing: 12.5 or 25kHz 

Power output: 10-25W 

Power supply: 220V ac or 12V dc (set derives 12V dc 
from mains power supply unit) 

Consumption 

receiver silenced: <0.2A 

receiver with If signal: <0.5A 

transmitter: <3A 


The transceiver consists of a transceiver unit and 
an operating unit. The transceiver unit, single- or 
six-channel model, is housed in a sheet metal case. The 
operating unit, containing all the controls together with 
a small speak-listen horn microphone/loudspeaker, is 
designed for installation on the handlebars of the 
vehicle. 


Manufacturer 
Ducati Elettrotecnica SpA, Bologna. 


STATUS 
In production for a variety of users. 


Manufacturer 
Ducati Elettrotecnica SpA, Bologna. 


RT-—735S VHF Vehicle Transceiver 


The RT-735S radiotelephone transceiver is designed for 
installation in motor vehicles equipped with a 12-volt de 
battery supply. It consists of four units: the receiver and 
If transmission modulator, synthesizer, transmitter 
amplifier, and decoding unit. The complete transceiver, 
which 4s dust- and splashproof, provides up to 80 
synthesised channels and has an power output of 15 
watts. 


STATUS 
In production for a variety of users. 


TECHNICAL SPECIFICATION 
Frequency range: 31-41, 68-88 and 156-174MHz 
Power output: 10-16W 

Power supply: 12.6V dc 

Consumption 

reception, receiver silenced: 350-400mA 
reception, 1W If power: 600-700mA 
transmission at 15W: 4-4.5A 

Height: 72mm 

Width: 210mm 

Depth: 244mm 

Weight: 3.25kg 


Manufacturer 
Ducati Elettrotecnica SpA, Bologna. 


RT-—761P Portable VHF 
Transceiver 


The RT-761P is a phase modulated hand-held vhf 
transceiver providing one or six channels in the 156 to 
170MHz frequency range. Features include a total 
weight of less than 0.79kg and a low energy consump- 
tion which, in ideal conditions, permits operation of the 
set for more than 14 hours without the need to recharge 
the battery. 


RT—783P VHF/FM Portable 
Transceiver 


The RT-783P is a fully solid-state transceiver designed 
for military applications and has been type approved for 
both land and sea operations. It provides six channels in 
the 156 to 174MHz frequency_range and its die-cast 
aluminium case makes the set waterproof to a depth of 
1 metre and resistant to shock. A wide range of 
accessories is available including three types of 
antenna to meet varying requirements. 


STATUS 
In production for a wide range of users. 
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Three types of antenna can be supplied to meet 
varying requirements and the set can be equipped with 
a selective call device. 


STATUS 
In production for a wide variety of users. 


Manufacturer 
Ducati Elettrotecnica SpA, Bologna. 


TECHNICAL SPECIFICATION 
Frequency range: 156-174MHz 
Number of channels: 6, quartz-controlled 
Channel spacing: 12.5 or 25kHz 
Power output: 1.5W (3W optional) 
Power supply: 12V dc 
Temperature range: -20 to + 60°C 
Height: 225mm 

Width: 68mm 

Depth: 40mm 

Weight: 0.97kg 


Manufacturer 
Ducati Elettrotecnica SpA, Bologna. 


RV-—2/400 Transceiver ‘Blitz’ 


‘Blitz’ is a vhf/fm hand-held transceiver with 400 
channels available for short-range communications in 
any military application and environment. 

The local oscillator is provided with a digital 
synthesizer. Direct channel selection is possible through 
rotary Knobs. Both receiver and transmitter are 
automatically tuned. 

The reversible microphone and press-to-talk switch 
are accommodated in a lateral position to allow right- or 
left-hand operation. 

‘Blitz’ provides auxiliary facilities and can be used for 
locating or signalling predetermined targets such as 
parachuted loads, collecting points or advancing 
intruders. Optional external accessories are used to 
provide passive homing (reception), coded signal for 
homing (transmission) and intermittent light signalling. 


STATUS Adopted by Italian Army as standard platoon 
equipment. NATO number 5820-15-068-2859. 


TECHNICAL SPECIFICATION 

Mode: F3E simplex 

Frequency range: 30-80MHz in 10MHz bands 

Number of channels: 400 directly selectable by external 
controls 

Channel spacing: 25/50kHz 

Power output: 0.5/1W 

Temperature range: -40 to + 65°C 

Height: 240mm 


RV-2/400 Blitz transceiver 


RT-735S 


RT-761P 
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Width: 100mm 

Depth: 40mm 

Weight 

incl battery pack: 1.2kg 


Manufacturer 
Larimart SpA, Rome 


RV-2/400 vht/fm transceiver 


RV-3/13/P, RV—3/13/V and 
RV—4/213/V VHF/FM Manpack and 
Vehicle Transceivers 


The RV-3/13/P vhf/fm manpack transceiver is the basic 
transceiver unit common to all three configurations. 

It is suitable for squad and company level communi- 
cation in tactical areas 

The all-solid-state vehicular transceiver RV-3/13/V 
replaces old equipment of the AN/GRC-3 to -8 range. A 
specifically designed vehicle mount allows the vhf/fm 
transceiver unit to be used in fighting vehicles, such as 
Jeeps, trucks, armoured cars, etc. Its communication 
range of up to 8km is extended by adding a 20-watt 
power amplifier to the basic transceiver unit. Solid-state 
design is common to all the component units of this 
configuration, designated RV-4/213/V. 

Tuning is fully automatic and although primarily 
intended for use aboard armoured vehicles and tanks, 
the transceiver is equally suitable for installation in 
soft-skinned vehicles, for fixed or mobile ground 
stations and for unattended repeaters. 

The equipment configuration includes a transceiver 
with antenna coupler, rf amplifier and regulated power 
supply and auxiliary receiver. 


STATUS 

In service with the Italian, French and other armed 
forces. RV-3/13/P is the Italian version of the French 
TR-PP-13 manufactured by Thomson-CSF. 


TECHNICAL SPECIFICATION 
RV-3/13/P 

Mode: F3E fm voice 

Frequency range: 26-72MHz 
Tuning: fully-automatic and digital 
Minimum tuning step: 50kHz 
Power output: 1.5W. 

Power supply: 22-30V dc 
Temperature range: -40 to +65°C 
Height: 98mm 

Width: 269mm 

Depth: 315mm 

Weight 

incl battery: 10.3kg approx 


RV-3/13/V 

Mode: F3E fm voice 

Frequency range: 26-72MHz 
Tuning: fully-automatic and digital 
Minimum tuning step: 50kHz 
Power output: 1.5W 

Power supply: 22-30V dc 
Temperature range: -40 to + 65°C 


TRANSCEIVER WITH SHOCKMOUNT 
Height: 182mm 

Width: 269mm 

Depth: 315mm 


DISTRIBUTION AMPLIFIER 
Height: 105mm 


Width: 243mm 
Depth: 207mm 
Weight: 17kg approx 


RV-4/213/V 

Mode: F3E fm voice 

Frequency range: 26-72MHz 
Tuning: fully-automatic and digital 
Minimum tuning step: 50kHz 
Power output: 20W 

Power supply: 22-30V dc 
Temperature range: -40 to + 65°C 


Height 

transceiver: 198mm 
rf amplifier: 160mm 
aux receiver: 98mm 


Width 

transceiver: 269mm 
rf amplifier: 341mm 
aux receiver: 269mm 


Depth 

transceiver: 315mm 
rf amplifier: 280mm 
aux receiver: 315mm 


RV-4/213/V transceiver system 


RV-3/13/P manpack transceiver 


Weight overall: 45kg 


Manufacturer 
Elmer, Pomezia. 


SRT-—112/A HF/SSB Transceiver 


Designed for vehicular installations, this 100-watt hf/ssb 
transceiver is capable of simplex operation on any of 
the 100,000 channels spaced 100Hz apart in the 2 to 
12MHz range. Tuning is automatic for the transceiver 
unit and manual for the antenna coupler unit. 


STATUS 
Manufactured in large quantities and in service with the 
armed forces of Italy and several other countries. 


TECHNICAL SPECIFICATION 

Modes 

transmitter: J2A cw, H3E comp am, J3E usb/Isb, H2A 
mcw 

receiver: J2A cw, ASE am, HBE comp am, J3E usb/Isb 


SRT-112/B HF/SSB Transceiver 


The SRT-112/B hf/ssb transceiver operates on six 
channels with a programmed phase-lock synthesizer. 

Provisions are incorporated in the transceiver to 
allow change of the programmed channels in minimum 
time. Remote-control facilities are provided using 
remote-control unit SP-634. 

The vehicular installation of the SRT-112/B includes 
shockmounts and the equipment can be operated from 
the vehicle’s battery. It operates from a 110/220-volt ac 
primary power source and is suitable for use aboard 
ship. 

Antenna matching is provided by atu SP-633. 


STATUS 
Manufactured in large quantities and in service with the 
armed forces of Italy and numerous other countries. 


TECHNICAL SPECIFICATION 

Modes 

transmitter: J2A cw, H3E comp am, J3E usb 

receiver: J2A cw, ASE am, H3E comp am, J3E usb 
Frequency range: 2-12MHz 

Tuning: automatic 

Number of channels: 6 preset channels, switch- 
selectable 

Power output: 100W pep and average 

Power supply: 28V dc nominal or 110/220V ac +10%, 
45-65Hz, sp 

Temperature range: 0-50°C 


TRANSCEIVER ATU RCU 
Height 186mm 251mm 95mm 
Width 392mm 352mm 142mm 
Depth 300mm 515mm 232mm 
Weight 
(approx) 24kg 18kg 2.5kg 


SRT-178/P and SRT-178/V 
HF/SSB Transceivers 


The SRT-178/P and SRT-178/V are 25-watt manpack 
and vehicle transceivers, respectively. Operating in the 2 
to 30MHz range, the manpack comprises a transceiver 
unit with detachable control head for extended local 
control, a waterproof battery case, and a number of 
standard accessories including a 2.5-metre foldable 
whip antenna. A mounting base is available for the 
vehicle installation which contains a floating dc/dc 
converter. This supplies power to the installed trans- 
ceiver and maintains the battery under charge. 

The vehicle installation operates with a 5-metre whip 
antenna. A remote-control unit, SP-1161, is available as 
an option to provide remote operation of all functions. 
High power amplifiers are also available for 100- or 
400-watt vehicle operation. 

A frequency hopping version of the transceiver, the 
SRT-178/AJ, has also been developed. 


STATUS 
The radios entered production during 1983 for the 
Italian armed forces. 


TECHNICAL SPECIFICATION 

Modes: J2A usb cw narrow-band and wide-band, J3A 
usb/Isb voice, H3A comp am, F1B fsk telegraphy up to 
700 baud with external modem, data up to 2400bits/s 
with external modem 

Frequency range: 2-30MHz 

Tuning: automatic and digital in 10Hz minimum steps 
Tuning time: 3s typical, inc! atu 

Power output: 25W pep and average 
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Frequency range: 2-12MHz 

Tuning: automatic for transceiver unit, manual for atu 
Power output: 100W pep and average 

Power supply: 24-30V 

Temperature range: 0-50°C 

Height: 240mm 

Width: 544mm 

Depth: 320mm 

Weight: 36kg 


Manufacturer 
Elmer, Pomezia. 


SRT-112/A hf/ssb transceiver 


SRT-112/B hf/ssb transceiver 


Manufacturer 
Elmer, Pomezia. 


SRT-178/Ad transceiver 


SRT-178/P transceiver complete with carrying harness 
and accessories 
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Power supply: 24V dc from battery or other suitable SRT-178/V 


source Height: 170mm 

Consumption Width: 312mm 

manpack: (tx) 1.5A ssb, 2.7A cw; (rx) 170mMA Depth: 400mm 

vehicle: (tx) 2.5A ssb, 4A cw; (rx) 1.2A Weight 

Temperature range: -40 to +55°C incl accessories for SRT-178/P: 17.9kg 

SRT-178/P SP-1161 

Height: 80mm Height: 80mm 

Width: 312mm Width: 139mm , 
Depth: 340mm Depth:192mm SRT-178/V on vehicular mount 
Weight Weight: 2.5kg Manufacturer 

excl battery: 9kg Elmer, Pomezia. 


SRT—470/S HF/SSB Transceiver 


The SRT-470/S, which is directly derived from the family 
of Elmer-built 400-watt airborne transceivers (of which it 
retains the same operational features), has been 
specifically developed for ground vehicular 
installations. 

The SRT-470/S is an all-solid-state 400-watt hf/ssb 
transceiver capable of voice, cw and tty operation over 
the 2 to 30MHz frequency range, in vehicular or fixed 
installations. In vehicular installations, the transceiver is 
associated with a 4.6-metre whip antenna and is directly 
powered from the vehicle's +28-volt de batteries. On 
fixed installations, use can be made of slant wire or 
dipole antennas and the operating voltages can be 
directly derived from a 220-volt ac single-phase voltage 
by adding a power supply unit to the transceiver 
configuration. In both cases, the SRT-470/S provides 
short- and long-range communications in tactical 
areas (typically 80km by ground wave and several 
thousands of km by sky wave), under unfavourable 
terrain and weather conditions. 

The SRT-470/S is fully interoperable with all hf/ssb 
manpack transceivers for point-to-point or net com- 
munications between headquarters, mobile units and 
combat teams on the battlefield. In addition to ssb voice, Receiver/exciter and power amplifer in metal container (SP-1087) 
the SRT-470/S also features am-compatib!e voice 
operation (for interoperability with am equipment still in 
use) and teletype operation (by use of external fsk 
modems and cw telegraphy). 

The SP-649/V2 receiver/exciter and the SP-650/V 
power amplifier unit (both of avionic origin, being 
directly derived from the SRT-470/F hf/ssb transceiver 
installed on board the MRCA Tornado aircraft), are 
assembled and housed together within the SP-1078 
shockmounted base/main frame which, on vehicular 
installations, is installed on one of the back seats of the 
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vehicle. The SP-648/V remote-control unit is installed a hn 
beneath the vehicle's dashboard, in reach of the 5 ay 
vehicle's driver or of the radio operator. The antenna mee 


tuning unitis hard mounted to the rear of the vehicle; the 
4.6-metre flexible whip antenna is connected by cable to 
the SP-1127. 

Once the frequency is selected and set on the remote 
control unit front panel, tuning is fully automatic. 


SP-648/V remote-control unit 


STATUS 

Produced in large numbers, the SRT-470/S has been 
distributed for service with the Italian armed forces and 
widely exported to other countries. 


TECHNICAL SPECIFICATION 


SP-1127 atu 
Modes 
transmitter: J2A cw and ratt, H3E comp am, J3E usb 
receiver: J2A cw, ASE am, H3E comp am, J3E usb 
Frequency range: 2-30MHz 
Antennas: 4.5-10m whip, wire and tuned dipole SP-1078 SP-1127 SP-648/V SP-1185 PS-1003 
Tuning: automatic at 100Hz minimum steps Height 272mm 193mm 107mm 114mm 295mm 
Tuning time: 10s incl atu Width 500mm 323mm 146mm 218mm 380mm 
Power output: 400W pep, 200W average Depth 515mm 472mm 153mm 306mm 428mm 
Power supply: 24V dc or 220V ac +10%, 47-60Hz, sp Weight 38kg 13kg 1.6kg 6kg 23kg | 
Consumption: 1.5kW | 
Temperature range: -30 to + 55°C Manufacturer 
Humidity: 95% Elmer, Pomezia. 


VRC-—447 HF/SSB Mobile 5 | : : 
Transceiver 7 —— ioe, 


The all-solid-state VRC-447 provides 20 and 4 watts 
output power in the hf/ssb range. The radio, complete 
with mounting frame and separate antenna tuning unit, 
is designed for vehicular use, a built-in audio amplifier 
supplying 2 watts output to an external loudspeaker. 
The transceiver incorporates a frequency synthesizer 
which generates 283,999 channels with 100Hz spacing 
in the 1.6 to 30MHz band, with direct setting of frequency 
by six decade switches. Eight channels can be stored 
and selected from a single front-panel switch. Dsb 
operation is available which makes the transceiver VRC-447 transceiver 


compatible with existing am sets, irrespective of their 
frequency stability. Cw is also provided. 

The complete transceiver is housed in three rugged 
cast aluminium alloy cases. Maintenance is normally 
limited to replacement of one or more of the three units 
in the field. 

The VRC-447 complies with the relevant clauses of 
several military standards for this class of equipment. 


VRC-—538/B VHF/FM Mobile 
Transceiver 


The VRC-538/B is a solid-state fm transceiver for use in 
mobile or fixed installations. The set covers the 26 to 
75.975MHz frequency range. 

The 25kHz channel spacing permits selection of 2000 
channels, provided by the built-in digital frequency 
synthesizer. The transmitter power output can be 
switched, providing output of 30 watts, 2.5 watts and 
approximately 100mW. 

The radio consists of two separate units: the 
transceiver and its ancillaries and the antenna tuning 
unit (atu). This arrangement allows location of the 
transceiver in the most convenient operating position in 
the vehicle while the atu can be sited close to the 
antenna. The interconnection between the transceiver 
and atu is by means of a50-ohms coaxial cable. The atu 
is automatically tuned by control signals received from 
the transceiver. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Modes: F2B and F3E, simplex fm 
Frequency range: 26-75.975MHz 
Number of channels: 2000, 10 preset 
Channel spacing: 25kHz 

Power output 

high: 30W +1.5dB 

medium: 2.5W +2dB 

low: 40-400mW 

Consumption 

high power: 5A max 

medium power: 2A max 

low power: 1.5A max 


VRC-—540 VHF/FM Mobile 
Transceiver 


The VRC-540 is a solid-state fm transceiver for use in 
mobile or fixed installations and for co-siting operation. 
The set covers the 30 to 75.975MHz frequency range; 
25kHz channel spacing permits selection of 1840 
channels. The transmitter power output can be 
switched, providing outputs of 25 watts, 3 watts and 
300mW. A built-in digital frequency synthesizer is 
employed. 

As with the VRC-538/B, this radio is in two separate 
units and has similar possibilities for deployment in 
vehicles. 

The system has been designed for use under 
conditions of high power interference where two or 
more sets with closely-sited antennas have to operate 
simultaneously. 

When two fm transceivers are used for co-siting 
Operation in conjunction with the VRC-247A hf/ssb 
transceiver, a supplementary atu diplexer is used. This 
enables three transceivers to be operated into two 
antennas 

With two or more transceivers fitted, the system 
provides manual and automatic rebroadcasting facili- 
ties. Alternatively, these facilities can be provided 
between any installed radio and a remote radio 
connected by a two-wire line up to several kilometres. 

This communications system can be enlarged for 
armoured and other multi-set roles by a radio control 
harness. Interconnection facilities within the vehicle can 
be varied according to the crew carried and the 
system functions to be performed. In addition to 
transmit/receive modes, the system provides 
intercommunication. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: F2B and FE, simplex fm 

Frequency range: 30-75.975MHz 

Number of channels: 1840 selected directly, 10 preset 
Channel spacing: 25kHz 

Collocation antenna separation: 2m 
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TECHNICAL SPECIFICATION 


Modes: J2A cw, usb and Isb; J3E telephony usb and Isb; 


A3E-H3E comp am; F1B fsk with external adaptor 
Frequency range: 1.6-30MHz in 100Hz steps 
Number of channels: 283,999 (8 preset) 

Power output: 20 or 4W pep 

Temperature range: -40 to + 70°C 

Height: 160mm 
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Width: 300mm 
Depth: 300mm 
Weight: 9kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 
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VRC-538/B transceiver 


Power supply: 28V dc (nominal) 


Temperature range: -10 to + 55°C 


Height: 110mm 


Width: 426mm 


Depth: 170mm 


Weight: 5.5kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD and DEF-133 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 
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VRC-540 transceiver 
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Power output 

high: 25W +0.5dB 

medium: 3W +0.5dB 

low: 0.3W +0.5dB 

Consumption: 5A max (high power) 
Power supply: 26V dc (nominal) 
Temperature range: -10 to + 55°C 
Height: 113mm 


VRQ-109 VHF/FM 
Transmitter/Receiver 


The VRQ-109 can be used as a fixed or mobile station. 
The transceiver PRC-638A and rf power amplifier 
PAL-30 are the main components of both stations. The 
set is fully waterproof and operates in the 30 to 76MHz 
band. Power outputs available include: 100mW with 


Width: 425mm 
Depth: 308mm 
Weight: 16.1kg 


OPERATIONAL SPECIFICATION 
Vibration and shock: designed 
DEF-133 standards 


to MIL-STD and 


PAL-30 disabled and transceiver PRC-638A switched to 
low power: 2 watts with PAL-30 disabled and transceiver 
PRC-638A switched to high power; and 30 watts with 
PAL-30 activated and transceiver PRC-638A switched 
to high power. 

12- or 24-volt supply versions are available. The 
mobile set is powered from a dc source which can be the 
vehicle battery. A broadband antenna is also required 
The fixed set is powered by the power unit PU-66 (for 24 
volts) or PU-64 (for 12 volts). 


VRQ-109 communication system 


VRQ-—120 VHF/FM Communication 
System 


VRQ-120 is a fixed or mobile vhf/fm communication 
system. The transceiver, PRC-677A, and the rf power 
amplifier, PAL-30, are the main components of the 
system, while other ancillaries determine the mobile or 
fixed configuration. The set is fully waterproof and 
operates in the 30 to 80MHz band. 

The set is powered directly from a 12-volt dc source or 
from a 24-volt dc source via power unit PU-71. A 
broadband antenna system is required both in the 
mobile and fixed installations. 


TECHNICAL SPECIFICATION 

Modes: F3E simplex; data 16kbits/s 
Frequency range: 30-80MHz 
Number of channels: 1840 (10 preset) 
Channel spacing: 25kHz 


GRT-30 Radio Set, TRC-31K 
Radio Terminal Set, TRC—32K 
Radio Relay Set and KS—390 
Shelter 


The GRT-30 radio set is for use with one or two 
K-TCC-15 delta-modulation multiplexers and operates 
in the 225 to 399.5MHz band. The set is mobile and 
suitable for use in the setting up of 15- or 30-channel 
tactical communication systems in almost any location. 
The equipment can handle all types of transmission 
including voice, telegraph, data and facsimile. 

The GRT-30 has a solid-state power amplifier and 
uses compact hybrid integrated circuitry with digital 
synthesizer circuits. It is designed for convection 
cooling. 

The TRC-31K radio terminal set, for use in delta-mux 
communication networks, consists of two GRT-30 radio 
sets, two antennas and two K-TCC-15 delta-modulation 
multiplexers. It can operate as a cable or radio terminal 
or be used for relaying. The equipment is built into a 
shelter for easy transportation 


Power output 

high: 30W +1dB 

medium: 2W +1dB 

low: 100mW +3dB 

Power supply: 12V dc system (from 11-16V); 24V dc via 
power unit PU-71 

Consumption 

12V version: 8A max 

24V version: 5A max 

Temperature range: -25 to +60°C 
Height: 200mm 

Width: 206mm 

Depth: 240mm 

Weight 

incl shockmount: 9.5kg 


OPERATIONAL SPECIFICATION 
Environmental: to DEF-STAN 07-55 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni 
Trieste. 


SpA, 


PAL-30 consists of a 30-watt broadband power 
amplifier with a relative low-pass filter. It is completed by 
a 2-watt audio amplifier which is connected to an 
external loudspeaker 


TECHNICAL SPECIFICATION 
Mode: F3E simplex 
Frequency range: 30-76MHz 
Number of channels: 1840 at 25kHz spacing 
Power output 

high: 30W +1dB 

medium: 2W +1dB 

low: 100mW +3dB 

Power supply: 12 or 24V dc 
Consumption 

8A max at 12V 

5A max at 24V , 
Temperature range: -25 to + 60°C 
Altitude: 4500m 

Height: 200mm 

Width: 206mm 

Depth 

12V version: 240mm 

24V version: 272mm 

Weight 

12V version: 9.5kg 

24V version: 10.5kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni SpA, 
Trieste 


VRQ-120 vhf/fm communication system 


KOREA (REPUBLIC) 


GRT-30 radio set 


The TRC-32K radio relay set consists of three GRT-30 
radio sets and three antennas built into a shelter for 
transport. 


STATUS 
In service with the South Korean armed forces. 


TECHNICAL SPECIFICATION 
GRT-30 RADIO 

Mode: fm 

Frequency range: 225-399.5MHz 
Number of channels: 15 or 30 
Channel spacing: 500kHz 
Minimum transmitter-to-receiver frequency separ- 
ation required: 16.5MHz 
Multiplexing method: delta mod 
Power supply: 115/220V ac + 15% 
Consumption: 340W 
Temperature range 

operating: -37 to + 62°C 

storage: -54 to + 68°C 

Relative humidity 

operating: 94 +4% at 30°C 
storage: 94 +4% at 65°C 

Altitude 

operating: up to 3000m 

storage: up to 7620m 


(BASEBAND) 
Bit rate 

15 channels: 512kbits/s (binary) 

30 channels: 1024kbits/s (biternary) 


(SERVICE CHANNEL) 
Frequency range: 200Hz-3kHz 
Ringing frequency: 1.6kHz +4Hz 


(RADIO TRANSMITTER) 
Output power: 10W minimum 
Frequency accuracy: +20kHz 


(RADIO RECEIVER) 
Frequency accuracy: + 20kHz 
Noise figure: <6dB 


(ANTENNA) 
Frequency range: 220-405MHz 


KAN/PRC-—85K VHF/FM 
Transceiver 


The KAN/PRC-85K is a portable short-range fm 
transceiver for two-way voice or tone communication. 
Included is a pll subsystem. The transceiver covers the 
25 to 30.5MHz frequency range and has 221 channels, 
of which 10 can be preset. Channel spacing is 25 or 
100kHz. The unit is powered by 12 volts dc. 


K-PRC-—6 and K-PRC-—6A VHF 
Hand-held Transceivers 


The K-PRC-6 and K-PRC-6A are hand-held vhf 
transceivers designed to provide the forward squad and 
platoon soldier with short-range voice communications. 


STATUS 
In service with the South Korean armed forces. 
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KS-390 shelter 


Vswr: 1.75 max Width: 440mm 
Gain (referred to isotropic radiation) Depth: 390mm 
at 220MHz: 9.2dB Weight: 19kg 
at 400MHz: 12.2dB 
Mast height (max): 15m approx OPERATIONAL SPECIFICATION 
Vibration: meets MIL-STD-810B, Method 516, Pro- 
(COMMON SECTION) cedure IX standards 
Height: 206mm Shock: meets MIL-STD-810B, Method 516, Procedure V 
Width: 440mm standards 
Depth: 390mm Immersion: 1m for 2h 
Weight: 19kg Emi: meets MIL-STD-461, Notice 4, Table A-1 standards 
(RF SECTION) Manufacturer 
Height: 206mm Gold Star Electric Co Ltd, Seoul. 


Manufacturer 
Oriental Precision Co Ltd, Seongnam City. 


KAN/PRC-85K transceiver 


TECHNICAL SPECIFICATION 
Mode: fm 

Frequency range 

K-PRC-6: 45-57MHz 
K-PRC-6A: 27.25-30MHz 
Channel spacing 

K-PRC-6: 50kHz 

K-PRC-6A: 25kHz 

Preset channels 

K-PRC-6: 1 

K-PRC-6A: 2 

Temperature range: -40 to +55°C 


Manufacturer 
Gold Star Electric Co Ltd, Seoul. 


K-PRC-6 transceiver 


54 
PRC85K Field Radio Set 


The PRC85K covers the 25 to 30.5MHz band, providing 
221 channels at 25kHz spacing. 


STATUS 
First announced in 1985 and in production. 


Other Equipment 


The following US-originated equipments are manufac- 
tured in the Republic of Korea by the Oriental Precision 
Company Limited: 


GRA-3686 Radio Remote Control 
System 


The GRA-3686 radio remote control system is a two-unit 
system that can control two transceivers (hf, uhf or vhf) 
at a distance of up to 3.2km. The system comprises a 
local control unit and a remote control unit, each 
weighing 2.8kg and connected by one-pair field wire. 

The GRA-3686 is compatible with all existing military 
radios. It provides ptt audio, data and intercom 
functions. Automatic line level equalisation, switchable 
alarm and a separate loudspeaker connection are 
included. Other features are a whisper facility, emp 
protection, a battery life of 50 hours and both audible 
and visible receiver monitoring. 

The system complies with MIL-STD-810 and 
measures 220 x 120 x 115mm 


STATUS 

About 4000 units delivered to various customers. By 
mid-1986 500 GRA-3686 systems had been delivered to 
the Royal Netherlands Army and were in full operation. 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen. 


PRC/VRC4600/600 HF/VHF 
Radio System (UNICOM) 


The UNICOM PRC/VRC4600/600 is an integrated hf/vhf 
radio system in a single stacked unit, linked together by 
one single power supply PP-4622, and intercom control 
unit |C-4622 or loudspeaker control unit AF-4622. 

UNICOM permits voice and data communication 
across the full hf/vhf range from 1.6 to 76MHz. It can be 
operated simultaneously in the hf and vhf frequency 
bands. This compact radio incorporates all the features 
of the 4600 family. 

Several configurations ranging from a manpack to a 
multi-stack radio system can be built up. Increased 
range can be achieved with the addition of the 100-watt 
UNICOM amplifier for the hf frequency band and by 
using the 30-watt amplifier, AM-4600, for the vhf band. 


PRC/VRC—4600 VHF/FM 
Transmitter/Receivers 


PRC/VRC-4600 is a family of modular vhf/fm combat 
area radio equipment with fully-electronic tuning anda 
separate digital transmission mode. The heart of the vhf 
system is the basic RT-4600 transmitter/receiver unit. 
The simplest version of the system, the two-watt 
manpack, comprises the basic transmitter/receiver unit 
plus a battery box and accessories such as carrying 
harness, antenna and handset. To convert this 
manpack into a two-watt vehicular set the transmitter/ 
receiver unit is retained and the battery box replaced by 
a power unit. The assembly is mounted on a 
shockmount and an automatic antenna tuner added. 
If a 30-watt vehicular set is: needed, the basic 
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TECHNICAL SPECIFICATION 
Mode: fm 

Frequency range: 25-30.5MHz 
Number of channels: 221 

Channel spacing: 25kHz 

Range: 1.6km 

Temperature range: -40 to + 60°C 
Antenna: whip or helical 


AN/GRC-39B radio set control group. 

AN/GRC-142AK _ shelterised _radio-teletypewriter 
system. 

AN/PRC-77 manpack vhf/fm transceiver. 

AN/URC-87(V) manpack/mobile hf/ssb transceiver. 

AN/VRC-12 vhf/fm vehicle radio. 


Height: (00mm 
Width: 350mm 

Depth: 140mm 
Weight: <600g 
Power supply: 12V dc 


Manufacturer 
Gold Star Electric Co Ltd, Seoul. 


Manufacturer 
Oriental Precision Co Ltd, Seoul 


NETHERLANDS 


GRA&6 radio remote control system 


Tuning is fully automatic across the band with 
284,000 channels available in the hf band and 1840 or 
920 on vhf. Ten channels, frequency and mode, can be 
stored ina memory. There is acommon control unit and 
power supply and an integrated intercom for both hf 
and vhf. Security systems can be incorporated such as 
enciphering, crypto and burst transmission. 


STATUS 
In production for the armed forces of the Netherlands 
and other countries. . 


TECHNICAL SPECIFICATION 
For UNICOM vhf specification refer to PRC/VRC-4600 
entry. 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen. 


PRC/VRC4600/600 UNICOM hf/vhf radio system 


transmitter/receiver unit is retained with a new power 
unit, an amplifier and a loudspeaker control unit. 

The system can be used for duplex working, 
transmission, intercom, field telephone, digital speech 
and secure voice. It has fully-electronic tuning with no 
mechanical moving parts, full compatibility with other 
vhf/fm radio systems and a separate mode for digital 
transmission. 

The system comprises the following units. The 
RT-4600 is the basic transmitter/receiver unit for 
manpack and vehicular sets. Its output power is two 
watts. 

The JB-4600 is the connection box for the vehicular 
set with loudspeaker control unit or intercom control 
unit. It connects the transceiver to the antenna tuning 
unit. 

The BX-4600 battery case contains BB-4600 nickel- 
cadmium block (rechargeable), or BH-4600 battery 


holder and BA-30 dry cells for manpack sets (11.5 to 18 
volts). 

The AM-4600 is the rf power amplifier unit for 30-watt 
vehicular sets with or without intercom. Output power, 
which is greater than 30 watts, facilitates high, medium 
and low power output. The PP-4602 is the 24-volt dc 
power supply unit for the two-watt vehicular set with 
built-in intercom system. 

The MT-4620 is the shockmount 
configurations. There is one per stack. 

The AF-4620 is the loudspeaker control unit for 
one-stack 2- or 30-watt vehicular configuration and 
multi-stack vehicular configurations. Its control facilities 
are an on/off for the set, an on/off for the loudspeaker, 
power setting (high, medium, low) and volume control. 

The PP-4621 is the 24-volt dc power supply unit for 
vehicular configurations using the intercom unit, 
IC-4620, or the loudspeaker control units and for a 


for vehicular 


two-set one-stack configuration (2+ 2 or 2+30 watts). 
There are connections for a field telephone (if |C-4620 is 
used) and switches for set number setting. 

The IC-4620 is the central control unit or intercom 
control unit for 2- or 30-watt vehicular configurations. 
Control facilities are an on/off for the set, intercom 
attenuating, power setting (high, medium, low), volume 
control, radio silence, set selection, retransmission, 
duplex. Field telephone connection is via the PP-4621. 

The C-4621 is the remote-control unit for vehicular 
configurations. It is connected via a board network to 
the IC-4620 or PP-4602. Up to five C-4621s can be used 
per configuration and the units must be used in 
conjunction with the relevant board network cable or 
cables. Control facilities are a set selector, audio level 
and intercom if used with the IC-4620. 

The LS-4621 is the loudspeaker unit for vehicular 
configurations. It is connected to the |C-4620 or C-4621. 
The control facilities are an on/off for the loudspeaker, 
selection of audio signals from all sets, intercom and 
field telephone, and a loudspeaker volume control. 

The RF-4620 is an automatic antenna matching unit 
(centre-fed whip) for vehicular configurations. There is 
one per vehicle-mounted RT-4600. 

In addition there is a range of accessories, including 
handsets and antennas. A fully compatible hf range is 
also available based on the PRC/VRC-600 hf/ssb 
transmitter/receiver (MBLE, Belgium). 


STATUS 
In production for and in use with the armed forces of the 
Netherlands and other countries. 


NO/GRA-111 Remote-control 
System 


The NO/GRA-111 is a remote-control system for both hf 
and vhf tactical radios. It comprises remote and local 
control units to permit the remote operator to receive, 
transmit and also establish telephone communication 
with the local operator. 

Remote and local control units are identical. The 
inband tones used in the system provide compatibility 
with fdm and tdm (plus delta modulation) carrier links, 
uhf radio links and the usual field wire. 

The system is designed for operation in high rfi 
environments and is fully compatible with high-power 
hf/ssb transceivers. 

Effective range is 5km minimum (typically 15km) with 
WD-1/TT field wire. Power consumption is 0.27 watt. 
STATUS 
Entered production in October 1984 for the Norwegian 
Army which has ordered about 3000 units. 


Manufacturer 
A/S Mikro-Elektronikk, Horten. 


NO/PRC-111 HF/SSB Manpack 
Transceiver 


The NO/PRC-111 is a lightweight hf/ssb manpack 
transceiver covering the 1.5 to 30MHz frequency range 
in 100Hz steps. It can be used for voice, telegraphy and 
data communications. 

Frequency selection is made by six push-buttons with 
incremental steps of 100Hz. The one-control antenna 
tuning is the only tuning required. The built-in antenna 
coupler tunes whip, long-wire and dipole antennas. 


URC-187 HF/SSB Transceiver 


The URC-187 synthesised hf/ssb radio consists of the 
basic transceiver and a suitable snap-on waterproof 
battery box for the battery type selected. 

ltis designed for manpack, portable, mobile and fixed 
ssb am or cw operation under the most severe 
environmental conditions. A range of antennas is 
available for short-, medium- and _ long-range 
communication. 
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VRC-4623 vehicular set (30W) with intercom 


TECHNICAL SPECIFICATION 

RT-4600 VHF TRANSMITTER/RECEIVER 

Mode: F3E 

Frequency range: 30-76MHz 

Channel spacing: 25 or 50kHz 

Number of channels: 1840 or 920 in 1 band fully 
synthesised 

Power supply: ni-cad or dry batteries (BA-30) 
Supply voltage 

vehicular sets: 24V dc 

manpack sets: 11.5-18V dc 

Temperature range 

operating: -40 to + 65°C 

storage: -55 to + 70°C 


NORWAY 


PRC-4620 manpack set 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen. 


NO/GRA-111 remote-control unit 


Fitted into an AM-100N vehicle mount, the manpack 
becomes part of the NO/GRC-112 vehicle or base 
station. The manpack and the amplifier mount provide 
the building blocks with which a variety of configur- 
ations can be provided, including 100- and 400-watt 
stations. 

The CU-100N antenna matching unit is part of the 
NO/GRC-112 system and matches the 50-ohms output 
of the RT-111 to AS-112N vehicle-mounted antennas in 
the hf range, adjustable dipoles and other nominal 
50-ohms antennas, and to long-wire antennas. The unit 
is emp protected. 


STATUS 

The radio entered volume production in 1976 and, in its 
various configurations, is widely used by the Norwegian 
armed forces. 


Manufacturer 
A/S Mikro-Elektronikk, Horten. 


PHILIPPINES 


STATUS 

The URC-187 is now manufactured and produced 
independently in the Philippines, After various revisions 
to adapt the equipment to tropical conditions, the 
URC-187 has been accepted by the armed forces of the 
Philippines, Pakistan, Indonesia and other ASEAN 
countries. Over 500 sets are in operation. 


TECHNICAL SPECIFICATION 
Modes: A1A cw, H3E am, J3E usb/Isb 
Frequency range: 2-12MHz 


Number of channels: 10,000 in 1kHz steps (usb and |sb) 
effectively yielding 20,000 usable channels. Cw channels 
spaced 500Hz 

Antenna 

built-in tuner 

vswr bridge matches whips down to 12.5 ohms, 50 ohms 
dipoles and long-wire systems 

Power output 

ssb: 20W (pep) nominal, 15W (pep) minimum at 10GHz 
cw: 10W minimum (adjustable) 

am carrier: 5W average (adjustable) ssb power output 
may be restricted by alc adjustment 
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Power supply: 8.5-15V dc negative ground from 
snap-on battery packs or external sources 
Consumption: 1A, average speech (40% 
power) 

Temperature range 

operating: -30 to + 60°C 


average 


URC-601S VHF/FM Hand-held 
Transceiver 


The URC-601S is a fully synthesised vhf/fm transceiver 
operating on a 10MHz frequency band between 30 and 
88MHz. One version, the URC-601SA, operates with 
+5kHz deviation to provide 400, 25kHz-spaced chan- 
nels, while a second version, the URC-601SB, operates 
with +10kHz deviation providing 200 channels at 
50kHz spacing. It delivers 1.5 watts rf output switchable 
to 300 milliwatts. The URC-601S uses a 1-metre antenna 
composed of five leaves of self-erecting spring steel 


URC-777 VHF/FM Manpack 
Transceiver 


The URC-777 is a fully synthesised solid-state vhf/fm 
tactical radio designed for basic manpack configur- 
ation, but adaptable for vehicular or fixed-station use 
The radio is directly interfaced with standard equipment 
such as scramblers, remote-control units and repeater 
links ; 


Height: 286mm 
Width: 115mm 
Depth: 282mm 
Weight: 3.18kg 


Completely sealed, it is waterproof and shockproof. 
A multi-purpose six-pin connector is provided for 
operation with an external handset, loudspeaker, 
remote-control unit, repeater interface, scrambling 
device or external power supply. 


STATUS 

In service with the armed forces of Indonesia and the 
Philippines. More than 7500 sets are believed to be in 
operation. 


TECHNICAL SPECIFICATION 
Mode: F3E simplex 
Frequency range: 10MHz band between 30 and 88MHz 


STATUS 
The URC-777 is in service with the armed forces of 
Indonesia and the Philippines. 


TECHNICAL SPECIFICATION 

Mode: F3E narrow-band fm 

Frequency range: 30-80MHz 

Number of channels: 2000 with 24kHz spacing 
Power output: 1 or 5W, switchable 

Antenna: tape rule whip or 3m collapsible whip 


Manufacturer 
Veterans Electronics Communications Inc, Manila. 


Number of channels: 200 or 400 
Power output: 1.5W or 300mW (10% lower for 9.6V 
supply) 

Antenna: 1m tape rule whip 
Temperature range 

operating: -10 to +55°C 
storage: -40 to + 70°C 

Height: 287mm 

Width: 73.5mm 

Depth: 100mm 

Weight: 2.5kg 


Manufacturer 
Veterans Electronics Communications Inc, Manila. 


Temperature range 
operating: -10 to +55°C 
storage: -40 to + 70°C 
Height: 288mm 

Width: 248mm 

Depth: 135mm 


Manufacturer 
Veterans Electronics Communications Inc, Manila. 


P/PRC—425 VHF/FM Manpack 
Transceiver 


The P/PRC-425 is a vhf/fm manpack radio with 400 
channels available within the 37 to 47, 41 to 51 or 47 to 
57MHz bands. Optionally any other 1OMHz band can be 
provided from 30 to 80MHz. It is modular in design and 
provides either 3 or 15 watts output power. It also 
accepts data transmission to 16kbits/s and a 150Hz 
control tone 

A vehicle version of the radio is also available. A 
detachable front panel can be used as a remote-control 
for vehicular use. Remote-control unit CR-425/20 VRC 
can be used in an integrated system of two or three 
mobile radios. In such.a system the remote-control unit 
provides access to radio networks and telephone 
exchanges, and provides interconnection between 
radio networks (acting as a repeater) and between 
radio and telephone networks. 

The power amplifier is fully protected against 
antenna mismatch. 


STATUS 
In production. In service with Portuguese Army and Air 
Force in the 41 to 51MHz band. 


, ‘ 
‘ + 
, i 
CELE RE RESO MES a i) eee 


PORTUGAL 


TECHNICAL SPECIFICATION 

Modes: F3E simplex, half-duplex 
Modulation: F3E and data (X mode) 
Frequency range 

37-47, 41-51 or 47-57MHz 

option: any 10MHz range between 30-80MHz 
Number of channels: 400 

Channel spacing: 25kHz 

Power output: 3 or 15W into 50 ohm +20% 
Mtbf: 2000h 

Power supply 

manpack: rechargeable battery 12.6V (11-16V) 
mobile: rechargeable battery 12V (11-16V) 
Consumption 

transmit 3W: 1.5A 

transmit 15W: 2.8A 

receive: 380mA 

Temperature range: -10 to +50°C 

Height: 295mm 

Width: 270mm 

Depth: 90mm 

Weight: 5kg 

Whip antenna length: 850mm 


Remote-control unit CR-425/20 VRC (left) and vehicular mounting CR-425/10 VRC (right) 


Manufacturer 
SISTEL, Comunicacoes Automacao e Sistemas SA 
Monte da Caparica. 


Remote-contro! unit CR-425/20 VRC 


P/PRC-425 manpack 


A53 VHF/FM Manpack Transceiver 


The A53 is a synthesised multi-channel transceiver for 
short- to medium-range communications under combat 
conditions. The unit, together with all accessories for 
manpack operation, is housed in a webbing bag. With 
the battery pack removed, the receiver/driver assembly 
can be used as an integral part of the B57 vehicle 
transceiver system providing 25 watts of rf power 
Operating power is derived from a clip-on dry battery or 
nickel-cadmium rechargeable cells or from a 12-volt 
vehicle battery. Various types of whip antenna are 
available, and an additional antenna socket is provided 
for connection of any suitable 50-ohms antenna. The 
A53 has either tone or noise squelch. 

The radio provides 800 frequencies spaced at 25kHz 
intervals over the 30 to 49.975MHz frequency range. 
Two audio sockets are fitted to accommodate two 
handset or headset assemblies. Either of these sockets 
can be used for connection of an external 12-volt power 
source to the radio. The radio is fully protected. 

Speech processing is incorporated to provide a 
constant modulation for varying microphone input 
levels (whisper facility). 

A remote-control unit allows two-wire remote-control 
operation of the radio for distances of up to 1.6km as 
well as rebroadcast facilities. 


STATUS 
In service with the South African armed forces. 


A55 VHF/FM Manpack Transceiver 


The A55 is a frequency synthesised vhf/fm transceiver 
covering the 26 to 75.975MHz frequency range. A 
plug-in card permits field programming of ten preset 
channels. Power output is a nominal two watts at all 
frequencies. Noise and tone squelch facilities are 
incorporated and are switch selectable. 

A microprocessor-controlled frequency hopping 
adaptor (SHA-55) can be plugged into the transceiver 
in place of the code card. This provides frequency agility 
and improved resistance to interception and jamming. A 
network switch provides additional selective addressing. 
Rebroadcast in the hopping mode is possible. 

Two-wire remote, intercom and rebroadcast facilities 
are incorporated. Operation is possible up to a distance 
of 1.6km. For rebroadcast in the hopping mode, a 
special adaptor is needed. 

The clip-on battery container can be fitted with dry or 
rechargeable cells. External power can be supplied via 
either of the two audio connectors. 

Operation is normally with a whip antenna but a 
50-ohms antenna socket is also provided for connection 
to any suitable antenna. 
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TECHNICAL SPECIFICATION 
Mode: F3E (narrow-band fm) simplex 
Frequency range: 30-49.975MHz 
Number of channels: 800 
Channel spacing: 25kHz 

Power output: typically 1.5W 
Power supply: 11-16V 
Consumption 

transmit: <500mA 

receive: <90mA 

Temperature range: -15 to +60°C 


IN BAG 

Height: 245mm 
Width: 245mm 
Depth: 190mm 
Weight 

incl battery: 4.4kg 


HOUSING WITH BATTERY BOX 
Height: 230mm 

Width: 175mm 

Depth: 62mm 

Weight 

excl battery: 1.5kg 


OPERATIONAL SPECIFICATION 
equipment 


DEF-133, 
submersible 


L3 general exposed and 


Manufacturer 
Reutech, Alberton. 


re Be 


A53 transceiver 


A55 transceiver 


The basic transceiver unit is also used as the 
receiver/driver in the B56 vehicle radio system from 
which it is quickly removable for use, with the necessary 
accessories, in manpack configuration. 


SHA-55 frequency hopper 


A55 transceiver with SHA-55 frequency hopper 


STATUS 
In service with the South African armed forces. 


TECHNICAL SPECIFICATION 
Mode: F3E (narrow-band fm) simplex 
Frequency range: 26-75.975MHz 
Number of channels: 2000 
Channel spacing: 25kHz 

Power output: nominal 2W 

Power supply: 11-16V 
Consumption 

transmit: 800mMA 

receive: 280mA 

Temperature range: -15 to + 60°C 


IN WEBBING BAG COMPLETE WITH FRAME 
Height: 450mm 

Width: 390mm 

Depth: 300mm 

Weight 

incl accessories and battery; 12.5kg 


AS55 WITH BATTERY BOX 
Height: 330mm 
Width: 270mm 
Depth: 85mm 

Weight 

incl battery: 6kg 


OPERATIONAL SPECIFICATION 
DEF-133, L3 general equipment 
submersible 


Manufacturer 
Reutech, Alberton. 


exposed 


o7 


and 
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A55H/B56H Tactical Combat 
Communication System 


The A55H/B56H system provides secure portable/ 
mobile communications in the vhf band. Designed to be 
compatible with other equipment in this frequency 
range, the radio can provide full bandwidth frequency 
agility and encrypted digital voice transmission. 

An eccm mode enables frequency hopping over the 
30 to 88MHz frequency range. High level speech security 
is possible in both the fixed frequency and eccm mode. 
Pre-programming allows for 100 fixed frequency 
and 100 eccm switch selectable networks. External 
frequency management is used to select the relevant 
data, the radio being programmed by means of a fill 
gun. The final key for encryption is entered from the 
front panel giving a 10° key diversity 

The A55H is a portable manpack and serves as a 
receiver/driver for the B56H vehicle installation. Power 
output is selectable in the manpack version between 0.4 
and 4 watts, while the vehicle installation yields 50 watts. 
Vehicle operation is into a broadband whip antenna. 
Various other antenna options are available 

The unit can interface with ZVE1 tone encoded 
signalling systems. Full remote operation from up to 
1.6km away is possible and intercom and rebroadcast 
facilities are standard. 

The system with power supply unit can operate off an 
11- to 33-volt power source. The manpack operates off 
a nominal 13 volts for which several battery pack 
options are available. 


STATUS 
In service with the South African armed forces. 


TECHNICAL SPECIFICATION 
Mode: F3E (narrow-band fm) simplex, +5kHz deviation 
data: fsk/cvsd at max rate of 16kbits/s 


A72 VHF/AM Manpack 
Transceiver 


The A72 is a 12-channel vhf/am transceiver operating in 
the 130 to 136MHz frequency range with 25kHz 
minimum channel spacing. The unit is hermetically 
sealed and major circuitry is contained in plug-in 
modules. Operation is normally into a whip antenna but 
a socket is also provided for operation into any suitable 
50-ohms antenna. Power output is a nominal six watts. 

Primary power is obtained from a dry battery pack or 
from a rechargeable battery either of which is housed in 
a clip-on battery container. Two sockets are provided 
to accommodate one or two handset or headset 
assemblies. Either one of these sockets can be used for 
connection of an external power source of 12 volts dc. 
Two-wire remote operation, rebroadcast and intercom 
are incorporated. Operation is possible up to a distance 
of 1.6km. The whisper facility provides constant 
modulation for varying microphone input levels. 

The receiver/driver unit clips directly into position in 
the B75 vehicular transceiver assembly and can be 
removed when required to be used in the manpack 
configuration. Field repair is possible by module 
substitution and a field test set is available. 


STATUS 
In service with the South African armed forces. 


TECHNICAL SPECIFICATION 

Mode: am simplex | 

Frequency range: 130-136MHz (frequency synthesised) 
Number of channels: 12. programmable 
Channel spacing: 25kHz 

Power output: 6W pep 

Power supply: 10-16V 

Consumption 

transmit: 650mA 

receive: 50mA 

Temperature range: -15 to +60°C 


IN WEBBING BAG 
Height: 245mm 
Width: 245mm 

Depth: 190mm 

Weight: 4kg 


B26H Mobile HF Transceiver 


The B26H vehicle radio system utilises the basic B25H 
radio set as a driver. A separate power supply operating 
from 15 to 26 volts dc supplies powers the unit. An 
interface unit connects the radio to the antenna tuning 


NET/CODE 


FUNCTION 


A55H transceiver 


Frequency range: 30-88MHz. Frequency hopping over 
full b/w 

Number of channels: 
programmed), 100 eccm 
Channel spacing: 25kHz 
Power output 

manpack: 0.4 or 4W 
vehicle: 10 or S0W 
Power supply: 13V nominal 
Temperature range: -15 to +60°C 


100 fixed frequency (pre- 


A55H 

Height: 330mm 
Width: 270mm 
Depth: 85mm 


B56H 
Height: 235mm 
Width: 311mm 


Depth: 429mm 


OPERATIONAL SPECIFICATION 
DEF-133, L3 general equipment 
submersible 


exposed and 


Manufacturer 
Reutech, Alberton. 


A72 transceiver 


HOUSING WITH BATTERY BOX 
Height: 230mm 

Width: 175mm 

Depth: 60mm 

Weight 

excl battery: 1.5kg 


OPERATIONAL SPECIFICATION 
Conforms to DEF-133, L3 general equipment exposed 
and submersible 


unit, which can be mounted separately from the 
transceiver. 

The system is designed for use in all types of military 
vehicle. 


STATUS 
In service with the South African armed forces. 


Manufacturer 
Reutech, Alberton. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, morse 

Frequency range: 2-30MHz in 1kHz steps 
Number of channels: 28,000 

Power output: 20W pep 

Antenna: 2m whip, long wire 

Power supply: 12-30V dc 


Temperature range: -15 to + 55°C 
Height: 135mm 
Width: 310mm 
Depth: 310mm 
Weight: 11.2kg 


B56 VHF/FM Transceiver System 


The B56 system is intended primarily for vehicle 
installation but can be used in any situation where a dc 
power source of 10 to 30 volts is available; typically a 12- 
or 24-volt vehicle battery. Rf power output is switch 
selectable at 2, 6 or 25 watts. The main assembly 
consists of a mounting frame, receiver/driver, rf power 
amplifier, and switched mode dc/dce converter. An 
automatic antenna tuner is mounted separately. The 
receiver/driver is the A55 manpack transceiver. 

The equipment covers the 26 to 75.975MHz frequency 
range. All frequencies are synthesised. Ten predeter- 
mined frequencies can be set up on the code card 
which plugs into the front panel, each frequency then 
being selectable by a single switch. 

A microprocessor-controlled frequency hopping 
adaptor (SHA-55) is available which plugs into the 
transceiver in place of the code card. This provides 
frequency agility and improved resistance to inter- 
ception and jamming. A network switch provides 
additional selective addressing. Rebroadcast in the 
hopping mode is possible. 

The unit normally operates into a vehicle whip 
antenna but other antenna options are available. 
Antenna tuning is completely automatic. 

Two-wire remote, intercom and rebroadcast facilities 
are incorporated. Operation is possible up to a distance 
of 1.6km. For rebroadcast in the hopping mode, a 
special adaptor is needed. 

The system can operate off a dc primary source of 20 
to 32 volts. The addition of the vehicular power supply 
extends the voltage from 11 to 32 volts. In addition, ac 
power supply options are available. 


STATUS 
In service with the South African armed forces. 


TECHNICAL SPECIFICATION 
Mode: F3E (narrow-band fm) simplex, +5kHz deviation 
Frequency range: 26-75.975MHz 


B57 VHF/FM 25-watt Transceiver 
System 


The B57 is a rugged, compact, 800-channel transceiver 
system suitable for use in situations where small size, 
light weight and versatility are prime requirements. 
Typical installations are in light vehicles, marine craft, 
ground stations etc. The complete equipment consists 
of the A53 manpack transceiver, a 25-watt broadband 
power amplifier and a dc power interface unit, all of 
which lock together to form the main assembly. 
A separately mounted antenna tuning unit (atu) 
completes the system. The atu is fully automatic and is 
provided with connections for coaxial input and output 
cables. The input cable carries the rf and dc power as 
well as the tuning commands. Tuning precedes each 
transmission and is completed in under 80 milliseconds. 

The 800 channels are spaced at 25kHz intervals over 
the 30 to 49.975MHz frequency range. Circuitry is fully 
protected against spikes and surges. Operating power 
can be derived from any suitable 22- to 30-volt dc 
source (typically a vehicle battery). 

A remote-control unit is available which allows 
two-wire remote-control operation of the radio for 
distances of up to 1.6km as well as rebroadcast 
facilities. Two sockets are provided on the receiver/ 
driver for connection of head/handsets. Speech pro- 


B75 VHF/AM Transceiver System 


The B75 is a 50-watt pep mobile or fixed station am 
transceiver comprising an A72 packset, a broadband 
power amplifier, and an interface assembly. Rf output 
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Manufacturer 
Reutech, Alberton. 


B26H transceiver 


B56 vehicle radio 


Number of channels: 2000 

Channel spacing: 25kHz 

Power output: 2, 6 or 25W 

Supply voltage: 20-32V without power supply, 11-32V 
with vehicular power supply 

Consumption 

transmit: 5.8A (25W rf) 

receive: 385mA 

Temperature range: -15 to + 60°C 


B56 

Height: 235mm 
Width: 311mm 

Depth: 429mm 

Weight: 18.5kg 


ATU 

Height: 142mm 
Width: 235mm 
Depth: 144mm 
Weight: 3.5kg 


OPERATIONAL SPECIFICATION 
DEF-133, L3 general equipment 
submersible 


exposed and 


Manufacturer 
Reutech, Alberton. 


B57 transceiver 


cessing permits the B57 to be fully modulated for 
varying input voice levels (whisper facility). 


STATUS 
In service with the South African armed forces. 


TECHNICAL SPECIFICATION 

Mode: F3E (narrow-band fm) simplex, +5kHz deviation 
Frequency range: 30-49.975MHz 

Number of channels: 800 


power is switch selectable to high or low. The unit 
normally operates off a 20- to 30-volt primary cell but a 
switch-mode power supply option is available enabling 
the system to operate off 12 or 24 volts. 

Speech processing means that modulation remains 
constant for varying speech levels (whisper facility). 
Twelve pre-programmed channels are available any- 


Channel spacing: 25kHz 

Power output 

low: 1.5W nominal 

high: 25W nominal 

Consumption 

transmit: <4A at 24V 

receive: 200mA 

Temperature range: -15 to + 60°C 


B57 

Height: 200mm 

Width: 194mm 

Depth: 240mm 

Weight 

basic assembly in mounting rack: 6kg 


ATU 

Height: 65mm 

Width: 210mm 

Depth: 130mm 
Weight: 1.75kg 


OPERATIONAL SPECIFICATION 
DEF-133, L3 general equipment 
submersible 


exposed and 


Manufacturer 
Reutech, Alberton, 


where in the 130 to 136MHz band. Remote operation 
and rebroadcast facilities are also incorporated in the 
unit. 

The limited bandwidth of the transceiver makes an 
antenna tuning unit unnecessary. The system Is fully 
protected 
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The housings of the individual units in the system are 
hermetically sealed and fitted with moisture indicators. 


STATUS 
In service with the South African armed forces 


TECHNICAL SPECIFICATION 

Mode: am, simplex 

Frequency range: 130-136MHz 

Number of channels: 12 programmable 

Channel spacing: 25kHz 

Power ouput 

low: 6W pep 

high: 50W pep 

Supply voltage: 20-30V dc, 10-30V dc with power 
supply option 


C28 HF Transceiver 


The C28 transceiver consists of two units: a radio unit 
and an antenna tuning unit (atu) 

The radio consists of the basic RS-B25-SA manpack 
transceiver with removable interface adaptor, and a 
power module comprising a 100-watt rf amplifier and 
power supply. The two units are mounted together ona 
shock-absorbing mount to form the radio assembly. 

The automatic atu is part of the complete equipment 
but is mounted separately on its own shock absorbing 
mount. The atu will tune almost any normal type of hf 
antenna. 

Although designed primarily for use in fighting 
vehicles, the interconnecting cables between the atu 
and the radio assembly allow separation of the two 
units by up to 100 metres for base station applications. 

The C28 system has a built-in test facility which 
enables the operator to locate defective interconnec- 
tions and sub-assemblies. 

An eccm frequency hopping version, C28H, is 
available with a late entry facility using the RS-B25H-SA 
unit 


STATUS 
In service with the South African armed forces. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz in 1kHz steps 
Number of channels: 28,000 

Power output: 100W pep 

Temperature range: -15 to + 55°C 


Lancer Frequency Hopping Radio 
System 


Lancer is an hf frequency hopping radio system which 
uses the building block philosophy to configure a basic 
driver unit into a manpack role, or one of two vehicle 
configurations with low- or high-power options. 

The frequency hopping facility allows nearly 200 
different code sequences to be used on any one 


Lancer manpack version 


Consumption 

transmit: <3.5A 

receive: <350mA 

Temperature range: -15 to + 60°C 
Height: 205mm 

Width: 195mm 

Depth: 310mm 

Weight: 8.35kg 


OPERATIONAL SPECIFICATION 
Conforms to DEF-133, L3 general equipment exposed 
and submersible 


Manufacturer 
Reutech, Alberton. 


B75 transceiver 


C28 hf transceiver 


Relative humidity: 95% 
Weight: 29kg 


C28 

Height: 282mm 
Width: 308mm 
Length: 360mm 


of 28,000 available centre frequencies. These code 
sequences are combined with long period non-linear 
pseudo-random sequences. Provision of a hailing 
channel and a late entry facility allow newcomers to be 
included in the frequency agile network. 

The bandwidth used by the radio while frequency 
hopping tracks the bandwidth of the antenna tuning 
unit to provide the largest possible number of channels 
in the hopping coverage. A keypad is used for complete 
control of the radio. 

Lancer operates in usb/Isb and a cw mode with 
tone injection. Speech processing provides increased 
average speech power at outputs selectable at six or 20 
watts in the lower power configuration, and 20 or 100 
watts in the high power configuration. 

Antenna matching is carried out by a digital antenna 
tuning unit with a reduced emission profile during 
tuning. 


C28H hf transceiver 


ATU 


Height: 210mm 
Width: 215mm 
Length: 355mm 


Manufacturer 
Reutech, Alberton. 


Lancer 100W version 


Lancer 20W version 


STATUS 
Introduced in 1985 and in production. 


MATADOR (Multi-role Adaptive 
Tactical Auto-programmable 
Dynamic Operational Radio 
system) 


MATADOR is an intelligent, user-friendly, wide-band 
computerised communications system providing hf and 
vhf communications in a single package. It is designed 
to provide inter-service communication with the fre- 
quency range extensible to If and vif for naval 
requirements, and to upper vhf and uhf for airforce 
communications. 


MATADOR-280 ©” 
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TECHNICAL SPECIFICATION 

Modes: usb/|sb voice, usb morse 
Frequency range: 2-30MHz in 1kHz steps 
Power output 

Manpack and 20W vehicle: 6/20W 

100W vehicle: 20/100W 

Temperature range: -15 to +55°C 


Manufacturer 
Reutech, Alberton 


Access to the control processor from the front panel 
allows the use of fill-guns, as well as the capability to 
control, or be controlled, by peripheral equipment such 
as crypto units, modems or line communication 
interfaces. It incorporates eccm, tactical comsec and 
other facilities within the transceiver driver (manpack) to 
overcome present and future hostile electronic warfare 
environments. It can be configured as a manpack, low 
and high power vehicle radio, base station C*l net, for 
diversity mode or as a repeater. 

It can also be used in an offensive ew mode for both 
jamming and eavesdropping. In the jamming mode the 
system can be configured to offer cw or transponder 
facilities and can also jam with noise, cw or limited band 
noise. In the eccm field it provides medium-speed 
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MATADOR manpack 


RS-B25-SA HF Manpack 
Transceiver 


The RS-B25-SA is a synthesised wide-band transceiver 
for two-way communication in the 2 to 30MHz frequency 
range. The transceiver covers fhe full hf range in 1kHz 
steps providing 28,000 communication channels in usb, 
Isb or morse. 

As a manpack, the transceiver has a rated 20-watt 
pep output. When used as a mobile base station or fixed 
base station transmitter, power can be increased to 100 
watts pep by the addition of a linear amplifier (see C28 
system). 


STATUS 
In service, together with the hopping version, with the 
South African armed forces. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, morse 

Frequency range: 2-30MHz in 1kHz steps 
Number of channels: 28,000 

Power output: 6/20W pep 

Antenna: 2m whip, long wire 

Antenna tuning: on switch-on, frequency change or 
demand 

Power supply: 14V, 4Ah ni-cad battery pack 
Temperature range: -15 to + 55°C 

Height: 90mm 

Width: 215mm 


RS-B25H-SA HF Frequency 
Hopping Manpack 


The RS-B25H-SA meets the RS-B25-SA transceiver 
specification and has a frequency hopping eccm 
Capability and alate entry facility. Itis an optimum speed 
hf hopper (believed to be about five hops per second) 
with the additional eccm feature of hopping between 


RS-B25H-SA eccm manpack with harness 


hopping, presettable at rates from 1 to 500 hops per 
second, with a manual late entry capability. Large 
computers running complex ew systems can assume 
complete control of the MATADOR via a front panel 
serial port or rear panel parallel port 

MATADOR caters for the unskilled user with a 
handset-only control (channel/hopset select, power, 
volume, ptt). For the skilled signaller/communicator 
there is a menu-driven control (yes/no), while for the 
communications/ew expert a sophisticated menu or a 
remote computer serial or parallel control are provided. 


STATUS 
Introduced in 1985 and in production. 


TECHNICAL SPECIFICATION 

Modes 

hf band: Isb, usb, cw with tone (speech processing in 
ssb) 

vhf band: fm, ssb reduced carrier (-10dB), 16kbits/s 
digital speech and data 

Frequency range: 1.5-88 and 116-150MHz in 10Hz 
steps 

Hopping rate: variable up to 500hops/s depending on 
frequency, conditions and range 

Hopping codes: 10° 

Preselect channels: 98 

Pre-programmable hop sets: 18 (128 freq/set) 

Power output 

hf band: 5/10W rms, 10/20W pep 

vhf band: 2/10W rms 

vehicle set: 100W rms 

Temperature range: -20 to +55°C (-55 to +85°C 
optionally available) 

Manpack weight: 7.5kg with battery and handset 


Manufacturer 
Reutech, Alberton. 
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RS-B25-SA hf manpack 


Depth: 420mm 
Weight: 7.86kg 


Manufacturer 
Reutech, Alberton. 


62 TACTICAL GROUND RADIO/South Africa—Spain 


the normal 1kHz channels of the transceiver. Synchron- 
isation is automatic and achieved in five seconds. Late 
entry synchronisation is automatic. Speech processing 
is also incorporated. 

The RS-B25H-SA forms the driver of the C28 vehicle 
system providing a 100-watt pep frequency hopping 
system, and of the TD12 providing a 1kW pep frequency 
hopping system. ~ 


IRME Radio-wire Integrator 


The radio-wire integrator is a unit which allows mobile 
radiotelephones operating in half-duplex to have 
access to a tactical telephone network. 

The basic functions of the unit are: conversion from 
the four-wire operation of the radio set to the two-wire 
operation of the field telephone (or switchboard): 
switching between reception and transmission and vice 
versa by means of the public telephone press-to-talk 
switch or by a vox circuit; generation, detection and 
conversion of 1.6kHz signalling tones from the radio set 
and 25Hz signalling tones from the field telephone set. 

Communication is achieved either automatically by 
means of a 1.6kHz oscillator, or by the operator. 

This unit includes a visual indicator of the incoming 
telephone line. 


Radio Set Control Group (MDC) 


The radio set control group (mdc) allows an operator to 
transmit or receive voice communications through a 
radio set up to 3.2km away 

There are two units, local and remote, and voice 
transmission or reception through the radio set is 
established from either at the operator's choice. There is 
also the possibility of voice communication between the 
local and remote operators 

Provision is also made for a call signal, visible and 
audible, between operators. 


STATUS 
Private venture development tested with the Spanish 
Army Labs in late 1981 and now in production. 


TECHNICAL SPECIFICATION 

Tone generator frequency: 3.9kHz 

Amplifier output to handset: 5nW. 

Power amplifier output to loudspeaker: 300mW 
Type of handset: H-189/GR 

Audio response: 300Hz-3.4kHz 

Control distance: 3.2km max 

Operating voltage: 9-6.6V dc 

Temperature range: -40 to + 55°C 

Relative humidity: max 95% at + 40°C 


Manufacturer 
Marconi Espanola SA, Madrid. 


RTM—88A VHF/FM Transceiver 


Manufacturer 
Reutech, Alberton. 


SPAIN 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Radio circuit: standard, half-duplex 

Telephone circuit: 2-wire, 600 ohms 

Calling frequency to telephone circuit: 15-30Hz 
Output level: 40V 

Calling frequency to radio: 1.6kHz + 100Hz 

Advisory tone of transmitter in service: 500ms; 2kHz 
tone, every 5s 

Power supply: 24V dc (18-30V dc); 125-220V ac + 10%, 
50Hz 


Manufacturer 
Marconi Espanola SA, Madrid. 


Radio set control group 
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IRME radio-wire integrator 


The RTM-88A is a vhf fm tactical transceiver for voice or 
data applications. It cavers the 30 to 87.9MHz frequency 
range and in its manpack version has a power output of 
250 milliwatts or 4 watts. With the RTM-88V mounting it 
can be used in vehicular applications, and the 
RTM-88VH mounting/amplifier increases its power 
output. 

The unit has a scanner function for locating any of its 
nine pre-set channels, and add-on devices enable 
encryption, automatic re-transmission and remote 
control. The RTM-88A is compatible with MIL-STD-810C 
and is powered by primary or secondary battery types 
such as ni-cad, alkaline and lithium. 


STATUS 
In use with Spanish armed forces and sold to 
undisclosed overseas customers. 


RTM-88A transceiver 


TECHNICAL SPECIFICATION 

Mode: fm, fsk data; narrowband audio, wideband data 
Frequency range: 30-87.9MHz 

Number of channels: 2320 

Channel spacing: 25kHz 

Power output: 250mW or 4W 


Tactical VHF/FM Amplifier 


The tactical vhf/fm amplifier is designed to raise the 
output power of equipment such as the PRC-77, 
SEM-25 and -35, Sincgars, Jaguar and PR-4600. It has 
two operational modes, and output powers in each are 
0.5, 5 and 40 watts. 

In automatic vhf amplifier mode, the amplifier 
searches for the input signal, scanning from 30 to 
88MHz and regenerating a new carrier in the selected 
bandwidth of 25 or 50kHz. The signal is then amplified to 
the selected level. In this mode, maximum continuous 


StarCom Combat Net Radio 
System 


StarCom is a full-band, medium-speed, cipher-control- 
led frequency hopping vhf radio system. In addition to 
its ability to protect speech it also has a built-in data 
message transmission facility with comsec. It is possible 
to mix data and speech transmissions in the same 
StarCom network. 

StarCom can also be operated in analogue fixed 
frequency mode for compatibility with conventional 25 
and 50kHz spaced radios. It has bite and optional single 
channel radio access with selcall and radio access 
point. 

The basic transceiver module in the Starcom system, 
including all system facilities, can be used in three main 
applications: as a five-watt manpack radio on a harness 
or as two vehicular versions, one with a 50-watt amplifier 
and one with the standard five-watt output. By means of 
a data and remote control terminal (dart) the radio can 
be remotely controlled up to a distance of 6km on an 
ordinary field wire. A special key carrier is used to 
facilitate distribution and loading of crypto keys and net 
data. It is also possible to enter this information via the 
keypad on the radio or on the dart. 

In order to simplify operations there is a polling 
procedure applied at the interconnection points of 
units. This identifies the connected unit and sets up all 
condition in the unit without any action by the operator. 

One of the main features of the StarCom system is 
its method of synchronisation. This is performed 
continuously and without any action by an operator. A 
special signal processing technique is designed to 
make it possible to communicate on voice, even when 
up to 50% of the received blocks are unreadable. 

For new radios entering a net, Starcom has both 
active and passive late entry as fully automatic 
functions. 

Numerical messages can be sent from the keypad of 
the radio, alpha-numeric messages by means of the 
dart. Messages are sent with considerable redundancy 
to give good reception even in the case of high bit 
and/or block error rates. Speeds are 300, 600, 1200 and 
2400 bits/s. Moreover, StarCom has a built-in automatic 
retransmission function that, if selected, retransmits 
every data message received. 

In addition to conventional two-radio relay functions, 
in fixed frequency or in hopping mode, StarCom has 
a re-broadcast capability within one net. This is 
semi-duplex and operates only in the hopping mode. 
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Temperature range: -40 to 65°C 
Height: 85mm 

Width: 314mm 

Depth: 259mm 

Weight: 6kg 


transmission time is 2 hours before a protection circuit 
lowers the power level. 

For frequency hopping applications, the unit ampli- 
fies every instantaneous frequency in the 30 to 88MHz 
range In three sub-bands — 30 to 43, 43 to 62 and 62 to 
88MHz. The amplified frequency is basically free of 
intermodulation signals and internal noise for hopping 
rates of up to 150 per second. In this mode, maximum 
continuous transmission time is 1 hour. 


Manufacturer 
Marconi Espanola SA, Madrid. 


Tactical vhf/fm amplifier 


Manufacturer 
INISEL, Madrid, Spain. 


SWEDEN 


StarCom unit 


Since it requires no pre-planning, it can be used to 
increase the system's communication range whenever 
needed. 


STATUS 

StarCom is nomenclatured TR 8000 by the Swedish 
armed forces. It began extensive trials by the Swedish 
Army in 1985 and 1986. A SEK 830 million production 
contract was awarded in late 1986 and deliveries are 
scheduled to begin in early 1989. Marconi Defence 
Systems is the principal subcontrator to Ericsson. 


TECHNICAL SPECIFICATION 

Modes: single channel: analogue fm voice, digital 
16kbits/s external crypto; encrypted fm: digital fm 
voice, digital fm data, burst messages; retransmission: 
conventional, semi-duplex, automatic one radio 
Frequency range: 30-87.975MHz 

Channel spacing: 25kHz 

Hopping range: selectable up to 2320 frequencies 
Compatibility: with 25 and 50kHz radios in plain mode 
Preset nets: 8 + 8 (secure and plain) 

Remote operation: al! functions controlled by dart or 
computer via 2-wire up to 6km or in short distance via 
multi wire 


Temperature range: -40° to + 55° 
Environmental: meets military specifications 


MANPACK RADIO 

Power output: 25mW, 5W (50 ohms) 

Power supply: battery 12V dc 

Height: 86mm 

Width: 245mm 

Depth: 315mm 

Weight: 7.6kg (without battery, including handset) 


VEHICLE RADIO 5W. 

Power output: 25mW, 5W (50 ohms) 
Power supply: 24V dc 

Height: 168mm 

Width: 386mm 

Depth: 347mm 

Weight: 10kg 


VEHICLE RADIO 50W 

Power output: at 24V 25mW, 5W 50W (50 ohms) 
Power supply: 24V dc 

Height: 168mm 

Width: 389mm 

Depth: 347mm 

Weight: 17kg 


DART 

Display type: led 

Display size: 1 row, 24 characters 

Storage capacity of messages: 5000 characters 
Max characters in one message: 200 

Power supply: battery 12V, or from radio 
Height: 50mm 

Width: 255mm 

Depth: 190mm 

Weight (incl battery): 3.4kg 


KEY CARRIER 

Storage capacity: Two sets of cipher key and net data 
for each net can be stored for 12 nets simultaneously 
Power supply: 12V from transceiver or dart when 
loading net data 

Backup battery lifetime: 6 years 

Height: 23mm 

Width: 71mm 

Depth: 152mm 

Weight: 0.35kg 


Manufacturer 
Ericsson Radio Systems, Stockholm. 
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AUT-148/TRC Repeater Shelter 


The AUT-148/TRC is a transportable communication 
unit, housed in a S-250 shelter for deployment as a 
mobile headquarters, or as a general-purpose relay 
station. Providing comprehensive communication fa- 
cilities (with optional bulk encyrption via the MCE-463 
device) for multiplexed radiotelephone channels, it can 
be field-reconfigured to adapt to a variety of missions. 
The unit can be deployed as a terminal for point-to-point 


Mk7 Tactical Multiplexer 


The Mk7 tactical multiplexer provides 15 or 4 x 15 
channel groups. It has a channel bit rate of 16 
or 32kbit/s and uses HDB-3 coding. The Swiss 
Army-approved equipment is part of an integrated 
transmission system for field use over cable or radio 


links 


Manufacturer 
Hasler, Berne. 


Mk7 multiplexer 


SE-20 Hand-portable Radio 
Transceiver 


The SE-20 is a hand-held radio transceiver that features 
large-sized controls with defined, non-confusable 
settings. The transceiver can be operated with gloved 
hands and also in the dark. It measures 178 xX 75 x 
27mm. 


SWITZERLAND 


communications and/or as a repeater with or without 
dropout and reinsertion for intermediate stations. 
Standard radios for the AUT-148/TRC are the GRC-3050 
uhf fm transceiver, and the standard multiplexer is the 
TD-6050. 

The AUT-148/TRC can be configured to give two 
separate terminal systems, each with 30 channels, a 
combined 60-channel terminal system, a baseband 
repeater relaying two-way traffic over 15, 30 or 60 
channels, or a multiplexing repeater relaying two-way 
traffic over 30 channels, with selective dropping out and 


reinsertion of any channel(s) for an intermediate 


subscriber. 

With the addition of TD-660B/G multiplexers the 
AUT-148/TRC can be reconfigured as a pcm system, to 
work together with terminal/repeater shelters such as 
type AN/TRC-145. 

The shelter weighs 1000kg with standard equipment. 


Marketed by 
MTK SA, Solothurn. 


TECHNICAL SPECIFICATION 

Modes: simplex, semi-duplex, and combinations 
Frequency range: 68-87.5, 138-174 and 380-470MHz 
Number of channels 

simplex: 3, 10 or 200 (vhf) 

semi-duplex: 1,5 or 100 (vhf) 


combination: simplex + 2 semi-duplex <3, simplex + 2 
semi-duplex <10 or 100 (vhf) 
Power output: 1 or 2.5W 


Manufacturer 
Radiocom Ltd, Solothurn. 
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SE-20 transceiver 


SE-400 HF Radio System 


The SE-400 hf radio system provides full omni- 
directional area coverage of up to 1000km in the 
frequency range 1.6 to 12MHz. 

The ruggedised and nemp-hardened fully solid-state 
equipment operates in secured teletype/data and 
telephony modes. Built-in fsk modems with V.24/RS232 
interfaces, remotely-controlled transmitter and semi- 
duplex/full duplex traffic mode capability are standard. 


STATUS 
In production since 1985. Field proven and accepted by 
the Swiss Army. 


TECHNICAL SPECIFICATION 

Modes 

F1B tty/data: 100/200/300bits/s with built in modems 
using +42.5/+170Hz fsk 

data: 600/1200/2400bits/s (with external modems) 

J3E usb/Isb telephony: built-in dynamic compressor 
(10dB hf talk power) 

Frequency range: 1.6-12MHz in 100Hz steps (30MHz 
optional) 

Number of channels: 104,000, 10 presettable 

Power output: 230W cw pep 

Power supply: 220V ac +20%, 40-60Hz or 32V dc 
Remote control: over 2-wire field cable up to 10km 
Antenna tuning: automatic (vswr 1:3) 

Temperature range: -30 to +55°C 


Manufacturer 
Zellweger Uster Ltd, Hombrechtikon. 


SE-—551 Mobile Radio Station 


The SE-551 radio transceiver is a rugged unit available 
in a compact and split design. It is suitable for 
installation in military and para-military vehicles and on 
ships. Twelve channels can be implemented with the 
conventional quartz design. Up to 100 channels are 
available in the synthesizer version. 


TECHNICAL SPECIFICATION 

Modes: simplex, semi-duplex, duplex 

Frequency range: 68-87.5, 146-174 or 400-470MHz 
Number of channels: 1, 1-3, 1-6, 1-12, 1-100 
Power output: 6 or 15W 

Temperature range: -30 to + 60°C 


Manufacturer 
Radiocom Ltd, Solothurn. 


SE-551 radio 


Tamina Tactical Mobile Radio 
System 


The Tamina is a vhf tactical mobile radio system 
covering the 30 to 87MHz band. The radio uses adaptive 
channel grouping techniques and an address-oriented 
call process. It is fully compatible with conventional 
radios. It can also be used as a fully automatic repeater 
station that serves as a repeater for up to three different 
networks. Unlike frequency hopping systems, the 
channel adaptive system avoids busy channels. The 
basic transceiver is designed as a manpack. It can be 
installed in wheel- or caterpillar-type vehicles 
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SE-400 hf radio 


TECHNICAL SPECIFICATION 

Mode: fm with time compression 

Frequency range: 30-87MHz 

Number of channels: 76 groups of 30 channels each 
Addressing capacity: 99 group numbers per channel 
group (radio networks), each with 9 selectively address- 
able stations 

Power output: 0.4, 4 or 40W 

Power supply: 24V dc + 15% 

Weight 

with ni-cad battery: 12kg 

with lithium battery: 10.5kg 


Manufacturer 
Consortium ABZ, Radiocom Ltd., Zurich. 


Tamina (SE-225) mobile radio 
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4500 Series Hand-held Radio 


The 4500 series vhf/fm hand-held radio has a one-piece 
die-cast aluminium frame and is equipped with 
adjustable noise squelch. A conventional twist-off 
battery connection permits replacement of the re- 
chargeable 12-volt 500mAh nickel-cadmium battery 
block. The 4500 series complies with DEF standards. 


PRC/VRC—4600 VHF/FM 
Transmitter/Receivers 


The PRC/VRC-4600 family of modular vhf/fm combat 
area radio equipment, developed by Hollandse Signaal- 
apparaten of the Netherlands, has been manufactured 
in Turkey by ASELSAN under licence since 1980. 
Configurations currently in production total 19. The 


TURKEY 


TECHNICAL SPECIFICATION 
Mode: fm voice 

Frequency range: 39-54 and 146-174MHz 
Number of channels: 4 or 6 
Channel spacing: 25 or 50kHz 
Power supply: 12V ni-cad battery 
Height: 130mm 

Width: 70mm 

Depth: 39mm 

Weight 

excl battery: 0.52kg 


Manufacturer 
ASELSAN Military Electronic Industries Inc, Ankara. 


4500 series hand-held radio 


radios are in service with infantry and armoured units of 

the Turkish Army as standard equipment. 
Configurations include: 

PRC-4620 2.5-watt manpack 

VRC-4621 2.5-watt tank set 

VRC-4622 30-watt vehicle set 

VRC-4623 30-watt tank set 

VRC-4624 2.5 + 30-watt tank set 

VRC-4625 2.5-watt vehicle set 

VRC-4626 2.5 + 2.5-watt vehicle set 

VRC-4628 2.5 + 30-watt vehicle set 


VRC-4630 tank set 


VRC-4629 30 + 30-watt vehicle set 
VRC-4630 30 + 30-watt tank set 
VRC-4631 2.5+2.5 + 2.5-watt vehicle set 
VRC-4632 2.5 + 2.5 + 2.5-watt tank set 
VRC-4633 2.5 + 2.5 + 30-watt vehicle set 
VRC-4634 2.5 + 2.5 + 30-wait tank set 
VRC-4636 2.5 + 2.5 + 30-watt tank set 
VRC-4637 30 + 30 + 30-watt vehicle set 
VRC-4638 30 + 30 + 30-watt tank set 
(For a more complete description and technical 
details see the PRC/VRC-4600 entry under Netherlands 
in this section.) 


Manufacturer 
ASELSAN Military Electronic Industries Inc, Ankara. 


VRC-4622 vehicle set 


UNION OF SOVIET SOCIALIST REPUBLICS 


Radio Communications 
Equipment of the Soviet Union 


The Soviet NVA Signals Unit was formed in 1956 when 
the Soviet armed forces were using equipment of 
Second World War vintage. These included the Type 
RBM-1 (a 1-watt hf portable set housed in two field 


R-—102M HF Transmitter/Receiver 


The R-102M hf transmitter/receiver is a massive tactical 
radio equipment designed to be carried on two SIL-157 
trucks. Operating at the low end of the hf band it 
provides a power output of 900 watts. 


packs), the RSB-F3 (a 50-watt hf transmitter/receiver 
carried on the GAS-63 truck), and the RAF-KW5 (a 
500-watt hf transmitter/receiver also designed to be 
carried on the GAS-63 truck). The Soviet forces 
also used the FK1 and FK1A radios which were 
manufactured in East Germany. 

These sets continued in use into the 1960s, but 
a development programme set up by the Soviet 
government gradually introduced newer equipment 


STATUS 
No longer thought to be in production but in service with 
Soviet and Warsaw Pact armed forces. 


from the end of the 1950s, much of which is in operation 
today. 

Most of the equipment, although of old design, is 
extremely rugged with a very high mtbf. It has appeared 
widely in Third World countries of which the Soviet 
Union is supportive. It is interesting to note the use, not 
only of Russian language front panel control indicators, 
but also that of French, English and German. The 
equipment includes the following: 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-—103M HF Transmitter/Receiver 


The R-103M hf transmitter/receiver is designed to be 
carried on the GAS-63 vehicle. Operating at the lower 
end of the hf band, it has a power output of 50 watts, 


R-104 and R—104M HF 
Transceivers 


The R-104 and R-104M hf transceivers are designed for 
tactical roles and can be used either as portable sets or 
vehicle -mounted on the GAS-69. The vehicle-mounted 
configuration is the standard equipment with motorised 
and armoured units in Warsaw Pact ground forces at 
divisional and lower levels. The R-104M is also used in 
the R-125 mobile radio station and can be remotely 
controlled by wire at distances up to 300 metres. 


R-104M hf transceiver 


R-105, R-108, R-109 and R-114 
Transceiver Series 


The R-105 transceiver family was first introducd in the 
early 1950s. It consists of four transceivers, the R-105 
used by infantry, the R-108 used by artillery units, the 
R-109 used by anti-aircraft artillery and the R-114 
utilised in command and liaison nets at battalion level. 

The sets can appear as manpack equipment or 
vehicle-mounted with a 50-watt power amplifier. The 
four ground version sets are similar in size, weight and 
design but different in frequency range. 
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STATUS 
No longer in production but remains in service with 
Soviet and Warsaw Pact armed forces 


Antennas used are a 1.5-metre Kulikow whip, a 
2.7-metre whip or a 30-metre long wire. The transceiver 
is powered by two 2NKN-24 cells or two 2NKN-25 
rechargeable cells. 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A, A3E 

Frequency range: 1.5-4.25MHz_ in 
(1.5-2.8MHz and 2.6-4.25MHz) 


two bands 


R-105 MH 
{R-108M, R-109M, R-114M) 
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Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


Power output: A1A 3.5W, A3E 1W (portable); A1A 20W, 
A3E 10W (vehicular) 

Range: whip 20-30km (portable) 30-50km (vehicular); 
long wire 30-50km (portable) over 50km (vehicular) 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-105d 
(R-108d,R- 109d, R-114d} 


R-105M and R-105D radios 


UM-3 linear power amplifier which can be used with 
series R-105/108/109 to boost their output powers to 
50W 
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There have been two major modifications of the 
Original equipment. The 'D' series was introduced in the 
1960s and resulted in a major reduction of weight with 
the use of modern materials. The ‘M’ series was 
introduced in the 1970s and entailed repositioning 
the transceiver controls and connections, a general 
re-configuration of parts and a reduction of channel 
spacing from 50 to 25kHz. 

All sets can be remotely controlled by wire up to 2000 
metres. Different antennas are used including a 


1.5-metre Kulikow whip, a 2.7-metre whip and a 
40-metre long wire. Transmission range is up to 8km 
with the Kulikow whip and up to 20km with a long wire 
antenna. The transceivers are powered by 2 KN 
batteries. 


STATUS 
No longer in production but still in service with Soviet 
and Warsaw Pact armed forces 


R-105D manpack transceiver 


R-108M with French and Cyrillic inscriptions for comparison of different panel layouts; specifications identical 


TECHNICAL SPECIFICATION 

Mode: F3 

Frequency range: 36-46.1MHz (R-105), 28-36.5MHz 
(R-108), 21.5-28.5MHz (R-109) and 20-26MHz (R-114) 
Channel spacing: 24 or 50kHz 


R-108M with Cyrillic panel inscriptions. Note variation in 
layout of controls on front panel, otherwise identical to 
other photo of R-108M 


= 


PAICNTEE 


R-105D. Older version of R-105M. Same frequency 
coverage. Photograph to same scale as that of R-105M 
for comparison. Most have Cyrillic panel inscriptions 


R-105M. Covers 36-46.1MHz, otherwise identical to 
R-108M 


Power output: 1W 
Height: 380mm 
Width: 220mm 
Depth: 360mm 
Weight: 41kg 


D-SERIES 
Height: 380mm 
Width: 220mm 
Depth: 360mm 
Weight: 21kg 


M-SERIES 
Height: 310mm 
Width: 150mm 
Depth: 300mm 
Weight: 15kg 


Manufacturer 


State Collective Electronic Communications Combine 
of the Soviet Union. 


R—106 VHF Transceiver 


The R-106 vhf transceiver operates in the 48.65 to 
51.35MHz frequency band. It has 18 fixed frequency 
channels within the band with a range of 2 or 3km 
provided by its 0.5-watt output power. It weighs 10.3kg. 


R-106 casing 


Soviet infantryman receiving maintenance training on R-106 transceiver 
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R-108M (with French panel inscriptions). Transceiver 
28-36.5MHz fm at 1.3W 


R-114 transceiver 


R-106 vhf transceiver 


STATUS 
Production of this set seems to have ceased although it 
is in service with Soviet and Warsaw Pact armed forces. 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-106 vhf transceiver carried by Soviet soldier 
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R-107 and R107T HF/VHF-FM 
Transceivers 


The R-107 is an hf/vhf manpack transceiver used 
to provide voice communications at company and 
batallion level. The fm transceiver operates in the 20 to 
52MHz frequency range in two sub-bands (20 to 36MHz 
and 36 to 52MHz). It has 1281 fixed channels at 25kHz 
spacing. Continuous tuning is also possible. The range 
of the transceiver is between 6 and 25km depending on 
the antenna used. Four channels can be preset and 
remote control up to 500 metres is provided. 

The unit is powered by two rechargeable KNP-20 
2.4-volt batteries and produces a power output of 1 watt. 
The antennas used are the standard 1.5-metre Kulikow 
whip, a combined 2.7-metre rod or a 40-metre long wire. 

The R-107T is a transistorised version of the 
equipment. 


STATUS 
The R-107 replaces the R-105, R-108, R-109 and R-114 
manpack transceivers. It is believed to be still in 


R-111 Vehicular Transceiver 


The R-111 is a hf/vhf transceiver used primarily in 
command vehicles to provide voice communication. It 
can be remotely controlled at a range of up to 500 
metres. Any four frequencies can be preset in the 20 to 
52MHz range. The set uses a 3.4-metre whip mounted 
on the top of the vehicle or on a telescopic mast. 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Mode: F3 

Frequency range: 20-52MHz 

Number of channels: 1281 (4 preset) 

Channel spacing: 25kHz 

Output power: >75W, switchable 1%, 20% or 100% 
Range: 35km 

60km with antenna on telescopic mast 

Power supply: 26V dc 

Weight: 100kg 


Manfuacturer 
State Collective Eletronic Communications Combine of 
the Soviet Union. 


R-111 transceiver 


R-112 HF/AM Transceiver 


The R-112 hf/am transceiver operates in the 2.8 to SMHz 
frequency band on cw and telephony. Power output is 
90 watts on cw and 50 watts on telephony. It is designed 
for operation in a tactical role on armoured fighting 
vehicles, its four- or ten-metre whip antenna providing a 
range of between 25 and 100km. The transceiver weighs 
45kg. 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 
Modes: A1A, A3E 

Frequency range: 2.8-4 99MHz 
Number of channels: 20 
Channel spacing: 10kHz 
Power output: 50 or 90W 
Weight: 90kg (complete set) 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


production and widely deployed with Warsaw Pact 
land-based forces. 


TECHNICAL SPECIFICATION 
Mode: F3 simplex 

Frequency range: 20-52MHz 
Number of channels: 1,281 
Channel spacing: 25kHz 

Power output: 1\W 

Antennas: 1.5m Kulikow whip 
2.7m combined rod 

40m long wire 

Range: up to 6km with Kulikow 
up to 15km with combined rod 
up to 15km with long wire 

up to 25km with raised long wire 
Weight: 16.9kg (transceiver) 
45kg (transceiver and vehicle set) 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-112 hf/am transceiver 


R-107 transceiver 


R-113 HF/FM Transceiver 


The R-113 is an fm, detent-tuned transceiver which has 
a frequency range of 20 to 23.375MHz. It requires a 
separate power supply. There are two versions of the 
latter, the BP-2A which operates from a 26-volt dc 
source and the BP-2B which operates from a 13-volt de 
source. 

A complete R-113 set consists of the transceiver, a 
power supply and an antenna matching device. The 
R-113 is installed in armoured vehicles and is used at 
company and batallion level. With a 4-metre whip 
antenna, the transceiver has a range of 20km. 


STATUS 
In service with Soviet and Warsaw Pact forces. 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range: 20-22.375MHz 
Number of channels: 96 
Channel spacing: 25kHz 
Power output: 16W 

Range: 20km 

Height:310mm 

Width: 310mm 

Length: 430mm 

Weight: 17kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-116 VHF Transceiver 


The R-116 is, by Soviet standards, a lightweight 
backpack radio (about 4.8kg) operating in the 48.65 to 
51.35MHz frequency range and providing a power 
output of 0.1 watt. Itis designed for operation by platoon 
commanders and has ten frequency channels and a 
range of about 1km. 


R-118 HF Radio Station 


The R-118 is a mobile, medium power hf radio station 
used on ZIL-151 or ZIL-157 trucks with a special 
purpose communication shelter. It is also mounted on 
BTR-152 or the Polish STAR-66 vehicle. 

The major components of the set include the R-118 
transmitter, one R-311 hf receiver, one AMUR Il hf 
teletype receiver and two ST-35 teleprinters. The station 
is normally used at division and regimental level to 
provide voice, morse and radio teletype 
communications. 


STATUS 
In service with Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A, ASE, F1B 

Frequency range: 1.0-7.5MHz 

Power output: 250W on A1A 

150W on A3E 

Range: up to 600km 

Power source: 2 x 2KE gasoline generators 
Antenna: 10m whip (2x) 

40m symetrical dipole 

150m long wire 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-118 in STAR-66 vehicle 
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R-113 transceiver system: 1 transceiver, 2 power supply unit, 3 antenna tuning unit, 5 antenna base, 6 power cable 
and 7 headset 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


Manufacturer 


State Collective Electronic Communications Combine 
of the Soviet Union. 


R-116 vhf transceiver in field use 
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R-118BM Mobile HF Station 


The R-118 is a mobile hf radio station mounted on a 
ZIL-157 truck. It is used for voice, morse and teletype 
communication. Voice communication in motion is 
possible over distances up to 30km. The station's 
teleprinter can be remotely controlled by field wire at 
distances up to 15km. 

The R-118BM station is made up of the R-118 
transmitter, one R-311 hf receiver, one hf teletype 
receiver (AMUR II or the follow-on R-154) and at least 
one teleprinter 

“The station uses a number of different antennas. A 
2 x 20-metre dipole antenna is used for transmitter and 
receiver, and a 4-metre whip for voice communications 
on the move. A 10-metre telescopic rod is used for the 
transmitter alone. A 15-metre sloping wire and a 
150-metre long wire are used with the receiver. 


STATUS 
Thought to be out of production but remains in service 
with the Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 
Modes: A1A, A3E, F1B 
Frequency range: 1-7.5MHz 
Number of channels: 2875 
Power output 200W on A1A and F1B R-118BM-3 hf transmitter 
100W on ASE 
Range: up to 600km 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union 


R-118BM-3 HF 
Transmitter/Receiver 


The R-118BM-3 hf transmitter/receiver operates at the 
lower end of the hf band and is designed to be carried 
on the GAS-63 vehicle. The equipment provides a power 
output of 400 watts. 


Inside cab of R-118BM-3 vehicle showing contro! panel, R-010 auto morse keyboard, R-153-2M receiver and ST-67B 
teleprinter 


R-154-M2 receiver of R-118BM-3. Covers 1-12MHz in 
3 bands. Used for reception of radio teleprinter 
transmissions 


ST-67B teleprinter of R-118BM-3. Uses CCITT No 2 

code, 32nd combination gives a third case with Cyrillic R-118BM-3 hf radio station mounted on GAS-63 truck chassis consists of R-118BM-3 transmitter, R-311 receiver, 

characters, operates on 45 or 50 bauds. Operates only R-154-2M receiver for teleprinter working, R-105M, R-010 morse sender, ST-67B teleprinter and petrol-driven 220V 
from 220V ac ac alternator. Can be remote controlled by wire up to 10km. Output power 400W cw, 1.5-12MHz 
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STATUS Manufacturer 
In production for Soviet and Warsaw Pact armed forces. State Collective Electronic Communications Combine 
of the Soviet Union. 


R-123, R-123M and R-123MT 
Transceivers 


400W transmitter of R-118BM-3 


R-123 hf/vhf transceivers operate in the 20 to 51.5MHz 
band. They are primarily used in armoured vehicles. The 
transceiver can be tuned on 1261 channels and any 
four of them can be preset. A 4-metre whip is used when 
the vehicle is in motion and a i10-metre half telescopic 
antenna is used when the vehicle is functioning as a 
stationary command post or communication site. The 
R-123M is a modified version, while the R-123MT can be 
remote controlled. 


STATUS 
In service with Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Mode: F3E 

Frequency range: 20-51.5MHz 

Number of channels: 1261 (4 preset) 
Channel spacing: 25kHz 

Power output: 20W 

Range: 20km (in motion) 

>50km (stationary with telescopic antenna) 
Power supply: 26V dc vehicle batteries 
Weight: 45kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-123M hf/vhf transceiver, 20-51.5MHz, 20W, 25kHz channel spacing. Used in armoured vehicles 


R-125 HF/VHF Radio Station 
Family 


The R-125 station consists of a combination of two 
R-105D sets, one R-104M radio and two UM amplifiers 
mounted on a GAZ-69 vehicle. The R-125A is a three set 
hf/vhf station and is based on the R-108D. The R-125P 
uses the R-109D radio. The R-125M, R-125AM and 
R-125PM use the ‘M’ version of the R-105, R-108 and 
R-109. 

The transceivers are controlled with a central radio 
control panel. One hf and one vhf-radio can operate 
simultaneously, but in this case not all frequencies are 
available. The R-125 radio station can be used for voice 
communications on the move. 

The following are combinations with 2 x UM-3 
amplifiers: 


R-125 1 x R-104M; 2 x R-105D 
R-125A | x R-104M; 2 x R-108D 
R-125P 1 x R-104M; 2 x R-109D 
R-125M 104M; 2 x R-105M 


1x R 
R-125AM 1 x R-104M; 2 x R-108M 
R-125PM 1 x R-104M; 2 x R-109M 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


Manufacturer 
State Collective Electronic Communications Combine R-125 station: 1 R-104M,22 x R-105 with UM 3,3 antenna filter, 4 antenna diplexer, 5 operator contro! panel, 6 field 
of the Soviet Union. wire, 7 commander contro! panel, 8 antenna socket for 4m whip and 9 telescopic mast mount 
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R-—126 VHF/FM Portable 
Transceiver 


The R-126 is a portable vhf transceiver for voice 
communication at company and lower levels. The radio 
was first introduced in 1962 and is still in use. 

Two versions of R-126 are known. One has only three 
fixed frequencies. The second version can be tuned 
continuously over the 48.5 to 51.0MHz frequency band. 
The R-126 is designed as a portable set but it is also 
operated from vehicles. 


STATUS 
In service with Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Mode: F3E 

Frequency range: 48.5-51.0MHz 
Number of channels: 3 (version one) 
continuous tuned (version two) 
Power output: 0.5W 

Range: 1-2km 

Power supply: 2 < 1.5V dc silver zinc batteries 
Height: 178mm 

Width: 152mm 

Depth: 760mm 

Weight: 2.8kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 
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Soviet army officer with R-126 radio 


R-—130 HF Transmitter/Receiver 


The R-130 hf transmitter/receiver is designed for voice 
and cw communications between command vehicles. It 
can be operated with a 4-metre whip which provides, at 
maximum output power, a 50km range. With a 10-metre 
whip or sloping wire, range is 75km and with a 
symmetrical dipole range is 350km. 


R--148 Portable VHF Transceiver 


The R-148 is a modern lightweight vhf manpack 
transceiver covering the 37.0 to 51.95MHz frequency 
range. First manufactured in the early 1980s, the set 
consists of a cast light alloy case, with the battery pack 
clipped to the bottom and equipped with 14-volt dc 
rechargeable batteries. It is operated with a headset 
and carried with four adjustable carrier straps. 

The R-148 is designed to provide voice communi- 
cations at distances up to 5km and is used at company 
level. 


R-—154—2M HF Transceiver 


The R-154-2M is a high frequency radio receiver which 
operates in the 1.5 to 12MHz frequency range. 

The continuously-tuned receiver operates in several 
different modes, including cw, mew, am voice and single 
or double frequency shift (fsk, dfsk) keying for the 
teletype mode. 

With the R-154-2M am and fsk or dfsk can be 
received simultaneoulsy. 


R-126 vhf transceiver, 48.5-51.5MHz, single-channel continuous tuning with dial markings spaced 100kHz. Used for 
infantry, company and platoon nets 
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R-126 vhf radio 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A, H3E usb 

F1B (transmit only) 

Frequency range: 1.5-10.99MHz (transmitter) 
1.0-10.99MHz (receiver) 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range: 37.0-51.95MHz 
Number of channels: 300 
Channel spacing: 50kHz 

Power output: 1.1-2.1W 

Height: 260mm 

Width: 140mm 

Depth: 60mm 

Weight: 3kg 


The R-154-2M has replaced the R-154 and R-154M. 
All three receivers are identical in outward appearance 
except for minor design changes to the power supply 
and keying chassis. Despite the tuning system, which is 
unusual and complex, the R-154-2M is a high quality 
receiver with extremely accurate frequency stability in all 
modes of operation. 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


Number of channels: 950 

Channel spacing: 10kHz 

Power output: 10-40W switchable 20% and 100% 
Weight: 44kg 


Manufacturer 
State Collective Electronic Communications Combine. 
of the Soviet Union. 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union, 


TECHNICAL SPEICFICATION 
Mode: A1A, A3E, F1B, F7B 
Frequency range: 1.0-12.0MHz 
Height: 650mm 

Width: 530mm 

Depth: 440mm 

Weight: 91kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-—250 HF Receiver 


The R-250M is a double superheterodyne hf receiver 
used in communication nets for monitoring or receiving, 
and is also used as an intercept receiver for voice and 
continuous wave communications. 

With auxillary equipment it can operate as receiver for 
teletype, facsimile and single sideband signals. The 


R-303 HF Transmitter/Receiver 


The R-303 is a synthesized hf transmitter/receiver. The 
receiver HF covers 3.024-22.832kHz in 8kHz steps 
except for 3.088-3.256kHz which is not covered. The 
transmitter covers 3-22.96kHz (ie 3-6MHz in 10kHz 
steps, 6-12MHz in 12kHz steps and above 12MHz in 
40kHz steps). The radio can also be set to any frequency 
in between by using vfo with lesser stability. Power 
output is between 13 and 24W and varies with frequency 


R-—311 HF Receiver 


The R-311 hf receiver operates in the 1 to 15MHz band 
with continuous tuning. It provides cw, mcw and am/dsb 
telephone and will operate on almost any whip 
or long-wire antenna. It is found in many mobile 
communication vehicles and for monitoring fire control 
nets. Itcan also be used as a manpack receiver. 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-311 hf receiver, 1-15MHz in 5 ranges for am and cw 
reception. 7.5yV sensitivity on voice, 3uV on cw 


R-313-M2 Intercept Receiver 


The R-313-M2 is an intercept receiver operating in the 
100 to 425MHz range. It functions in 4 bands using am, 
fm or pulse modulation. It is used in conjunction with the 
R-319 panoramic adaptor. 


Manufacturer 
State Collective Electronic Commmunications Combine 
of the Soviet Union. 


R-323 HF/VHF Receiver 


The R-323 is a follow-on version of the R-312. An hf/vhf 
receiver, it is used in stationary applications, vehicle 
mounted, or as a manpack receiver for reception and 
monitoring. 

It is deployed with whip antennas between 0.9- and 
2.8-metres long, or long wire antenns. The receiver can 
be powered by a 127/220-volt mains supply or with two 
NK14 rechargeable batteries. 
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R-250M uses both symmetrical and unsymmetrical 
antennas. 


STATUS 
In service with Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 
Modes: A1A, A3E, F1B, R3E, J3E, F7B (with auxiliary 
equipment), F3C 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-303 synthesised hf transmitter/receiver 


Frequency range: 1.5-25.5MHz 
Weight: 95kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 
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STATUS 
In production for Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A, A3E, F3E 

Frequency range: 20-100MHz in four sub-bands 
Weight: 14.5kg 


Manufacturer 


State Collective Electronic Communications Combine 
for the Soviet Union. 


Detail of R-323 front panel 


R-313-M2 intercept receiver 
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R-326 HF Receiver 


The R-326 is a follow-on version of the R-311 hf receiver 
It is used in stationary facilities, vehicular mounted or in 
amanpack role. The receiver uses a 1.5- or 4-metre whip 
or a 12-metre sloping wire antenna. 

Power supply is 127/220-volt mains or two NK-14 
rechargeable batteries. 


R-392A Manpack Transceiver 


The R-392A is a lightweight manpack vhf transceiver 
designed to provide voice communications at ranges 
up to 3km. It is used at company and platoon level. The 
transceiver covers a 2MHz-wide frequency range in the 
lower vhf band and has only six channels. Channel 
spacing is 300kHz. The R-392A is equipped with 
rechargeable batteries. The battery pack is clipped to 
the receiver's bottom. The receiver is operated with a 
headset and uses the Kulikow whip antenna 


STATUS 
In production for Soviet armed forces. 


Top view of R-392A 


R-401 and R-—403 VHF/FM Radio 
Relay Transceivers 


The R-401 and R-403 operate in the 60 to 7OMHz vhf 
band and are designed primarily for vehicle use. They 
provide two telephone and two telegraph channels with 
a choice of 54 frequencies. With a power output of 2.5 
watts the radios have a range of 40 to 50km using twin 
yagi antennas. They are used in command and 
administrative nets at division level and above 


STATUS 
In service with Soviet and Warsaw Pact armed forces. 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union, 


R-401 radio 


R-—405 UHF/FM Radio Relay 
Transmitter/Receiver 


The R-405 operates in the 320 to 420MHz frequency 
band providing two telephone and two telegraph 
channels across the fully-tunable band. Power output is 


STATUS 


In production for Soviet and Warsaw Pact armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A, A3E 

Frequency range: 1.0-20.0MHz in six sub-bands 
Weight: 

14.7kg (manpack) 

45kg (complete set) 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range: 44.0-46.1MHz 
Number of channels: 6 
Channel spacing: 300kHz 
Power output: 1W 


re 


Manufacturer 
State Collective Electronic Communications Combine 
for the Soviet Union. 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-392A system 


of the order of 2.5 watts providing a range of 40 to 50km 
using corner reflector antennas. They are used in 
command and administrative nets at division level and 


above 


STATUS 
In service with Soviet and Warsaw Pact armed forces. 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


R-1125F HF/VHF Radio Station 


The R-1125F is a hf/vhf radio station designed to 
provide voice and cw communications. It is used in all 
services at any level and is normally equipped with three 
transceivers, one each of the R-107, R-111 and R-130 
types. The set, which looks very similar to the R-125, is 
mounted on a UAZ-469B vehicle and has an operator's 
control panel and a commander's control panel to 
handle the transceivers. A selective call sign equipment 


1250 Series HF Frequency 
Hopping Tactical Radios 


The 1250 Series comprises the PRC-1250 (manpack), 
VRC-1250 (vehicle) and GRC-1250 (base station) 
radios. All have a frequency hopping capability. 

The PRC-1250 hf manpack is supplied in a light 
carrying frame. A removable control head allows the 
operator full use of the equipment without removing the 
pack from his back. Two handsets can be connected. 
The set will operate for more than 20 hours on a 1:9 duty 
cycle from a standard 4Ah battery. A light 2Ah battery 
provides ten hours’ operation. The antenna is tuned 
automatically and silently in less than three seconds 
into a whip or wire antenna. The VRC-1250 and 
GRC-1250 are 25-watt fighting vehicle and 100-watt 
base station radios respectively. A 400-watt amplifier is 
also available. 

The 1250 radios can be configured for a number of 
specific roles from standard assemblies. Peripheral 
equipment such as a data entry terminal for tactical use 
and speech scrambler are compatible with the series. 


STATUS 
In production and service with a number of military 
users. 


TECHNICAL SPECIFICATION 

Modes: ssb (usb or Isb), cw with break in, am and data. 
Also frequency hopping at unspecified rate 

Frequency range 

1.6-30MHz 

receive 300kHz-30MHz optional 

Stored channels: 9+ modes 


A84 (PRC-—1300) VHF/AM 
Transceiver 


The A84 (PRC-1300) is a lightweight vhf/am synthesised 
manpack radio operating in the aeronautical frequency 
band of 118 to 142MHz. The synthesizer provides up to 
800 channels in 25kHz steps. Antenna matching and 
rebroadcast facilities are in-built. It is fully waterproof 
and meets all specifications for military ground 
equipment. 


STATUS 


Introduced in 1985 and in production. Supplied to a 
number of military users worldwide. 


A84 (PRC-1300) transceiver 
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is also used. All three 
simultaneously. 
For technical specifications see R-107, R-111 and 


R-130. 


radios can be operated 


STATUS 
In production. 


Manufacturer 


State Collective Electronic Communications Combine 
of the Soviet Union. 


View of R-1125F 
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VRC-1250 set 


Humidity: 95% 
Immersion: 1m 
Height: 84mm 
Width: 366mm 
Depth: 289mm 


Power output 

PRC-150: 25W/2W 

VRC-150: 25W/6W. 

GRC-150; 100W/25W 

Power supply 

PRC-150: 22V, 2 or 4Ah battery 

VRC-150 and GRC-150: 24V dc (ac supply available) 
Temperature range: -15 to +60°C 


Marketed by: Vigilant Communications Ltd, Ascot. 
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TECHNICAL SPECIFICATION 

Mode: A3 simplex 

Frequency range: 118-142MHz 
Number of channels: 800 max 
Channel spacing: 25kHz 

Power output: 1W 

Rebroadcasting: via multi-core cable 


BA1190/1191 HF Military Radio 
System 


The BA1190/1191 hf military radio communications 
system is designed for installation in both armoured and 
soft-skinned vehicles. The system, which is_ fully 
militarised and proofed against all climatic conditions, 
provides full coverage of the 1.5 to 30MHz band in which 
it can offer up to 284,000 channels at 100Hz spacing. In 
the 20 to 30MHz band it provides a frequency hopping 
facility. 

The equipment has microprocessor control to 
automate most routine operational functions. 

Storage capability for up to 39 preselected channels 
is incorporated, the frequency, mode and desired power 
output being automatically recalled as each preselected 
channel is engaged. Maximum transmitter output is 150 
watts pep. 


BA1358 400W HF Amplifier 


The BA1358 hf 400-watt amplifier uses the Callpac 
PRC2000 as its receiver/exciter. The only controls on the 
amplifier are the supply on/off, overload protection trip, 
and a speech/data switch. Channel selection on the 
RT2000 automatically sets the band filters in the driver 
and amplifier units. The station, GRC2040, operates 
from an ac mains supply to provide outputs up to 400 
watts pep into a dipole or broad-band antenna system, 
so providing a cost effective solution for base station 
applications 


STATUS 
Deliveries commenced in 1985. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 
Power output: 4, 20, 100, 400W 
Antenna output: 500hm 
Temperature range: -20 to + 45°C 
Relative humidity: 95% at 45°C 
Height: 490mm 

Width: 510mm 

Depth: 580mm 

Weight: 43kg 


Manufacturer 
MEL, Crawley. 


BA1383 HF 100 Watt Amplifier 
System 


The BA1383 is a 100-watt pep hf amplifier system 
suitable for use with the CALLPAC RT2000 as the 
system transceiver. 

The system comprises two main units: the 100-watt 
amplifier and the antenna tuning unit (atu). These can 
be configured together or separated by up to six metres, 
thus allowing for all types of configurations. A further 
unit, the ac power supply unit (ac psu) allows the system 


Power supply: 10-16V dc 
Temperature range: -25 to + 70°C 
Height: 226mm 

Width: 177mm 

Depth: 67mm 

Weight incl battery: 2.5kg wb 


Based on technologies employed in the VRC321 and 
322 Clansman series systems, the BA1190 has a 70 per 
cent component commonality and is interoperable with 
the VRC321/322 in conventional modes (ie with the 
exception of frequency hopping). 

The frequency hopping facility operates at a rate of 
ten frequencies per second on a pseudo-random series 
basis. 

Coding of the hopping sequence is keyed into all 
equipments permitted to operate on the same net. This 
code is variable, each variation producing a different 
hopping sequence, permitting high security by means 
not only of the hopping itself, but also by changing the 
code setting on a time basis or as tactical conditions 
may dictate. Also, the code variability enables two or 
more networks to share the same portion of the rf 
spectrum without any mutual interference occurring. 

Net synchronisation is achieved by a receiving station 
transmitting a ‘request for synchronisation’ signal. This 


Marketed by: Vigilant Communications Ltd, Ascot. 


is received by the master station in the net which will 
then react by transponding a synchronisation signal. 
Synchronisation is normally completed within ten 
seconds and the station can then join the net. In this 
context, any one station in a net can operate as the 
master. Frequency stability of the system is such that 
synchronism is maintained for at least 24 hours. 

The BA1173 automatic antenna unit used with the 
system is a 150-watt equipment which provides 
high-speed, ‘quiet’ antenna tuning. 


STATUS 
First announced in early 1983 and in production. 


Manufacturer 
MEL, Crawley. 


BA1358 amplifier in GRC2040 configuration 


to be configured into a base station. Antennas can be 
four-metre whips or dipoles. A whip can be mounted 
directly onto the atu or put aside on a conventional 
antenna base. Dipoles can be directly connected 
without the need for additional interfaces. 

The atu has no operator controls, while the amplifier 
has two switches for supply on/off and whip/dipole. The 
ac psu for base station operation also has just a simple 
on/off control. 


Manufacturer 
MEL, Crawley. 


BA1383 amplifier 


Caracal (PRM 4740A) Frequency 
Hopping Hand-held Transceiver 


Claimed to be the world's first hand-held frequency 
hopping vhf/fm transceiver to meet full military specifi- 
cations, the Caracal covers the 30 to 87.975MHz 
frequency range and has 10 programmable simplex or 
half duplex channels out of its repertoire of 2320. 
Hopping in narrowband (6.4MHz) and wideband (30 to 
87.975MHz) orthogonal frequency hopping modes, 
Caracal contains high grade internal digital encryption 
and has an output of 1 watt. 

Insertion of frequency and security codes is ac- 
complished using the MA 4073B programmer or MA 
40838 fill gun. A zeroise switch on each radio is used to 
rapidly erase codes. The synchronisation function is 
broadcast, requiring about 6 seconds. Other features 
include receive-only selective calling, frequency barring 
and ‘hailing’ by fixed frequency radios when in the 
hopping mode. 

The standard Caracal measures 247 x 75 x 38mm 
and weighs 1kg. It uses a variety of whip antennas anda 
handset or speaker microphone. The PRM 4740B has 
an integral speaker microphone. Both meet the general 
requirements of MIL-STD-810C and are compatible with 
the Jaguar range of equipment. 


Cougarnet Communication 
System 


Cougarnet is a secure radio system operating over the 
full fm band. It consists of various configurations of 
Cougar hand-held sets and the Cougarnet base 
station. 

The Cougar personal radio is the heart of the system 
and can be used or adapted for use in static, mobile or 
transportable (smt) roles. It provides analogue and 
secure digital voice communications by using in-built 
encryption modules. Security is further enhanced by two 
code combinations and a zeroise position. Channel 
frequencies and crypto codes can be changed by using 
a programmer or keyfill unit. A range of audio warning 
tones for transceiver malfunctions are incorporated. 
Area coverage or link-ups are possible using single- or 
two-frequency simplex operation. 

The personal radio plugs into the smt unit for 
conversion to a high-power station capable of oper- 
ating in the static (base station), mobile (vehicle 
mounted) or transportable (manpack) roles. The smt 
can be powered by an ac power supply for base station 
use, vehicle battery for mobile use and a battery pack 
for transportable use. The smt unit can be removed from 
a vehicle for use in a transportable role and the 
transceivers can be removed from the smt for use as 
personal radios. 

A variety of system configurations are possible. By the 
use of talk throughs and link stations, areas using uhf 
communications can be linked with areas using vhf; 
and the network can be extended or concentrated into 


Cougarnet talk-through station 


Jaguar-V VHF ECCM Transceiver 


Jam guarded radio-vhf (Jaguar-V) is acombat net radio 
designed to survive under severe enemy electronic 
countermeasures (ecm) and support measures (esm), It 
deals with the three primary threats of jamming, 
direction-finding and interception. 

Once programmed, the radio behaves as a conven- 
tional fm transceiver requiring no special actions or 
inputs. It can be used in the manpack role where it is 
carried on a frame with the appropriate battery, whip 
antenna and handset; or in vehicular form where the 
same transceiver is connected to either a low-power 
vehicle interface unit (viu) (3 watts) or high-power viu 
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Caracal transceiver 


STATUS 
Introduced in 1987. Sold to a Middle East country and 
believed to have been bought by US Special Forces. 


small areas. Such configurations can be changed at will 
from any outstation. 


TECHNICAL SPECIFICATION 

Mode: single- or two-frequency simplex 
Frequency range 

vhf: 68-88 and 132-174MHz 

uhf: 405-470MHz 

Number of channels: 10 programmable 
Encryption: digital 

Power output: 2, 10 or 20W 

Power supply: 13.6V dc 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


Height: 107mm 
Width: 345mm 
Depth: 414mm 
Weight: 16.5kg 


STATUS 

Over £25 million worth sold, including £15 million to the 
British Army and £6 million to the Royal Navy. Other 
customers in the Middle East and Latin America. 


Manufacturer 
Racal Messenger Ltd, Reading. 


Cougarnet personal radio 


(50 watts) to interface with vehicle supply, harness and 
antenna system. The manpack has two power levels of 
10mW or 4 watts. 

The system operates in sub-band (6.4MHz) or 
full-band (30 to 88MHz) orthogonal frequency hopping 
modes. Hopping occurs in a pseudo-random manner 
determined by a large multi-digit code selected by the 
operator. This method allows ease and simplicity of 
frequency management whereby different frequency 
bands are chosen for collocated radios, and different 
codes for radios operating in the same band. 

Jaguar-V is a medium-speed hopper which can 
be operated in analogue fixed-frequency mode for 
compatibility with conventional 25 and 50kHz channel- 
spaced radios and contains a ‘hailing’ facility to allow 


fixed-frequency radios to contact or call a hopper. While 
hopping it operates in 16kbits/s digital mode with digital 
synchronisation pseudo-randomly interspersed with 
the data. The synchronisation signal is thus afforded 
protection from spoofing and other countermeasures 
Jaguar-V, it is claimed, can tolerate at least 50 nets 
within a frequency band, all hopping in different 
sequences, without interfering one with another. In 
conditions where each net transmits for only about 25 
per cent of the time, it is claimed that between 200 and 
300 nets could use the same band with minimal 
interference. The precise hopping speed of Jaguar-V 
has not been revealed but it is generally assumed to be 
in the region of 150 to 200 hops per second 

In October 1982, Jaguar radios covering the uhf band 
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Jaguar-V in manpack role 


(Jaguar-U, see airborne section) and the hf band 
Jaguar-H) were announced. Jaguar-H hops at a rate 
petween 10 and 50 hops per second across a 400kHz 
segment of the hf band 


STATUS 

First units delivered in mid-1981. By the middle of 1987 
sales exceeded £100 million, including a £20 million 
order from Oman and sales to several NATO countries, 
he UK Ministry of Defence and to Africa, the Far East 
and the Americas. Racal has sold the equipment to 30 
countries world-wide. It has been nomenclatured in the 
US as the AN/PRC-116 and AN/VRC-84 in manpack 
and vehicle forms, respectively. 


TECHNICAL SPECIFICATION 

Modes: fm and secure digital fm voice; clear and secure 
digital fm data; frequency hopping 

Frequency range: 30-88MHz 

Number of channels: 2320 at 25kHz spacing; 9 hop 
bands each 6.4MHz wide, or full band 58MHz 


Preset channels: 8 

Power output: 10mW, 5 and 50W 

Compatibility: with 25 and 50kHz radios in clear mode 
Remote operation: in-built 2-wire remoting/ 
retransmission up to 4km 

Power supply 

manpack: 12V dc nominal 

vehicle: 24V dc nominal on high power or 12V dc with 
separate converter. 12 or 24V dc nominal on low power 
Temperature range: -40 to + 70°C 


KY-—150 (MK-—1400) Frequency 
Hopping Synthesizer Retrofit 


The KY-150 (MK-1400) retrofit kit has been developed 
for the Racal TRA 931 manpack radio. The KY-150 kit 
comprises a new frequency-agile synthesizer covering 


MANPACK 
Height: 90mm 
Width: 230mm 
Depth: 275mm 
Weight 

incl battery: 7.5kg 


HIGH-POWER VEHICLE INTERFACE 
Height: 120mm 

Width: 230mm 

Depth: 280mm 

Weight: 6.6kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


Common Jaguar-V transceiver unit 


the 1.6 to 30MHz range, new front panel cover 
and interface items. The synthesizer provides both 
conventional and frequency hopping modes. Compat- 
ible with all existing MILCOM hopping radios, it provides 
a late entry facility. 

A factory installation service is provided, although 
kits and training can be provided for customers with 
sufficient quantities of equipment who wish to undertake 


Minstrel Secure Radio System 


Minstrel is a secure radio system for military and 
para-military use. It has in-built crypto modules which 
provide digital encryption at 16kbits/s. The main 
elements of the system are a personal radio, vehicle 
applique and talk-through/base station. All radios are 
fully synthesised. 

The personal radio is the size of a hand and was 
designed for carrying in a pocket or covert harness. It 
can be used as a squad radio and is available with a 
power output of 1.5 or 0.5 watts 

Using the vehicle applique the personal radio is 
converted to a vehicle set with a power output of up to 
20 watts. The personal radio is slotted into the vehicle 
applique which provides connections to the vehicle 
antenna and power supply and to a small loudspeaker. 


To provide wide area coverage, talk-through with a 
transmitter output of 40 watts is available. A talk-through 
station can be unattended and controlled remotely via 
radio or line. The same elements, plus a control console, 
form a base station. These equipments are rack 
mounted. 

The Minstrel system can be adapted to meet specific 
roles. Although in-built secure speech is the prime 
feature, analogue (clear) operation is an available 
alternative 


STATUS 
Development of the Minstrel system began in 1981 with 
full production commencing in 1984. 


TECHNICAL SPECIFICATION 
Modes: fm; secure digital 16kbits/s voice with switching 
to clear 


their own 


retrofit work. Up to 100 factory pre- 
programmed channel frequencies are available with the 
KY-150 as an option at the time of order. 


STATUS 
Supplied to a number of military users. 


Marketed by: Vigilant Communications Ltd, Ascot. 


Service: single- or 2-frequency simplex (rebroadcast) 
Frequency range: 68-88, 140-156 and 420-470MHz. 


Other bands available in the frequency range 
30-470MHz 

Number of channels: 10, programmable anywhere in 
the band 


Channel spacing: 25kHz with 12.5kHz tuning points 
Power output: 0.5 or 1.5W 

Power supply: 12V nominal 
Temperature range: -20 to +70°C 
Antennas: helical, whip, blade 
PERSONAL RADIO 

Height: 203mm 

Width: 84mm 

Depth: 18mm 

Weight: 500g 

VEHICLE APPLIQUE 

Height: 50mm 


Minstrel hand-held radio inserted in vehicle applique 


Width: 180mm 
Depth: 230mm 
Weight 

excl radio: 1.1kg 


Orion 5000 HF/SSB Transceiver 


The Orion 5000 is an hf/ssb transceiver designed 
primarily for use in developing countries where 
telecommunications Is either limited or non-existent. It is 
a rugged, non-Milspec, equipment with a power output 
of 150 watts over the 2 to 16MHz frequency range. Up to 
eight channels are available with operation on upper or 
lower sideband in simplex or semi-duplex mode. The 


tay 


Orion 5000 transceiver 


PRC420 Commander HF 
Transceiver 


The PRC420 is an hf tactical radio system covering the 
1.5 to 30MHz range and providing 285,000 channels at 
100Hz spacing. It is available in both manpack and 
vehicular configurations. 

The transceiver can store eight preselected frequen- 
cies. Programmable channel facilities allow frequencies 
for a mission to be entered before the user sets out. In 
Operation, the time taken to change frequencies has 
been greatly reduced since the radio is one-man 
operable. A hand-held channel selector provides 
extended control facilities making it unnecessary for the 
Operator to remove the radio from its carried position or 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


Minstrel 300 series personal radios 
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unit operates on 13.6 volts dc and can be connected 
directly to a vehicle battery. A 115/230-volt ac version is 
available for fixed station use 

A ruggedised version of the Orion is protected 
against dirt, grease, dust and moisture, measures 110 
x 260 x 310mm and weighs 5kg. It was introduced in 
1986 and is in production. 


STATUS 
Introduced in 1985 and in production. Sold to Egypt, 
Tanzania and Saudi Arabia. 


TECHNICAL SPECIFICATION 

Modes: simplex usb (A3J), usb and Isb option available. 
Semi-duplex available on 2 channels; am (A3H) 
programmed on 1 preselected transmit channel 
Frequency range: 2-16MHz 


CHANNEL FasQuEncy kM 


Number of channels: 1 on any frequency; extra to a max 
of 6 optional. Further 2 within +1% of other channel 
Power output: 120-150W 

Temperature range: -10 to +50°C 

Relative humidity: 95% 

Altitude: 5,000m 

Power supply: dc model: 13.6V dc 

ac/dc model:115-230V ac, 50-60Hz, or 13.6V dc 
Height: 100mm 

Width: 250mm 

Depth: 300mm 

Weight 

de model: 4.5kg 

ac model: 6kg 


Manufacturer 
Eddystone Radio Ltd, Birmingham. 
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Ruggedised 5500 transceiver 


to have a second person retune the set. In addition, the 
transceiver contains a high-speed automatic antenna 
tuning unit which eliminates the need for any manual 
tuning. 

Remote-control facilities provide voice and press-to- 
talk control over a field cable up to 3km long, with full 
intercom and calling facilities available between local 
and remote operators. Power is provided by a range of 
alternative batteries. 

The manpack station is the simplest configuration 
with the radio mounted on a frame carried on the 
soldier's back. A selection of audio equipment and a 
morse key are available. A whip antenna plugs directly 
into the radio and the built-in automatic antenna tuning 
unit maximises the 20-watt transmission power over the 
entire hf band. 

The 20- and 100-watt clip-in stations in the range 


combine the facilities of both manpack and vehicle 
stations. The transceivers are easily unclipped to form 
20-watt manpack stations, while as vehicle stations their 
range is enhanced by the addition of a 100-watt 
amplifier and a vehicle-mounted antenna, in conjunc- 
tion with a specially designed automatic antenna unit. 

In a permanent vehicle installation the transceiver 
and its ancillaries are hard-mounted on shock- 
absorbent trays to form a permanent station which can 
be connected to a variety of vehicle harnesses of both 
US and European origin. A wide range of vehicle 
ancillaries is available. 

The 100-watt power amplifier is designated PV421, 
the antenna tuning unit PV423. Other main ancillary 
items include the PV2324 amplifier/ioudspeaker unit, 
PV2312 fsk modem and PV430 encryption equipment 
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STATUS 
The PRC420 Commander was first announced in 
October 1982 and is in full production 


TECHNICAL SPECIFICATION 

Modes: J3E usb and Isb, F1B fsk with ratt modem, J2A 
cw usb keyed tone telegraphy, ASE am 
Frequency range: 1.5-30MHz 

Channel spacing: 100Hz 

Power output: switchable between 20 and 5W 
Power supply: 20-32V 

Temperature range: -40 to + 55°C 

Height: 84mm 

Width: 275mm 

Depth: 250mm 

Weight: 5.6kg 


OPERATIONAL SPECIFICATION 
Environmental: generally meets DEF-STAN 07-55 


Manufacturer 
Plessey Military Communications, Ilford. 


PRC420 Commander in manpack role 


PRC-1200 HF/SSB Frequency 
Hopping Patrol Radio 


The PRC-1200 is an hf/ssb frequency hopping patrol 
radio developed for infantry patrol use. It is supplied 
with a clip-on manual whip antenna tuning unit 
covering the frequency range 3 to 30MHz. Alternatively, 
the atu can be discarded and an active antenna fitted to 
provide reception over the whole 1.6 to 30MHz range 
and transmission over the 20 to 30MHz band. This 
enables it to be used for short range ‘quasi’ vhf 
communication. 

Late entry and remote control facilities are incorpor- 
ated. A 20-watt version has been produced. 


STATUS 
Introduced in 1985 and in production. Supplied to a 
number of military users worldwide. 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, J2A frequency hopping/break in 
cw 

Frequency range: 1.6-30MHz 

Stored channels: 100 frequencies 

Power output: 10W/300mW pep 

Temperature range: -10 to + 55°C 

Height: 62mm 

Width: 172mm 

Depth: 172mm 


Marketed by: Vigilant Communications Ltd, Ascot. 


PRM4021 HF/SSB Transceiver 


The PRM4021 is claimed to be the smallest transceiver 
of its type in the world. It provides 140,000 channels at 
100HZz intervals in the 2 to 16MHz frequency range. 
Voice or keyed tone (cw) facilities are available on either 
sideband. Synthesizer control of frequency based on a 
temperature compensated crystal oscillator results in 
frequency stability which is better than +2ppm over the 
operating temperature range. 

Speech compression is designed to enable the 
PRM4021 to compare favourably with more powerful 
transceivers in terms of effective talk power and 
operational range. A narrow-band filter is provided for 
cw reception which increases both selectivity and 
signal-to-noise ratio so that weak signals can be read in 
noisy conditions which would render signals received 
by conventional transceivers unintelligible. In order to 
allow communication with existing am equipments a 
compatible am facility is provided. 


Aug. 


msc 


PRC-1200 patrol radio 


An integral manually-controlled antenna tuning unit 
is linked with an antenna current meter equipped witha 
special led display which indicates the required 
direction of rotation of the tuning control so that whip, 
long-wire or dipole antennas can be tuned rapidly 
throughout the frequency range. The PRM4021 is fully 
protected against the damage associated with short- 
and open-circuit antenna conditions. 


STATUS 
A private development which is in service with armed 
forces world-wide. 


TECHNICAL SPECIFICATION 

Modes: J3E usb and Isb, J2A usb and Isb cw 1kHz keyed 
tone, H3E comp am 

Frequency range: 2-16MHz 

Number of channels: 140,000 in 100Hz steps selected 
by 5 in-line switches. Max synthesizer locking time <1s 


Power output 

high: 10W pep (voice), 10W (key) 

low: approx 6dB reduction into 50 ohm load 
Consumption 

max: 160mA 

typical: 130mA 

Antennas: 2.4m whip, long wire, dipoles; optional short 
helical antenna 

Antenna tuning: single control tuning. Built-in atu 
tunes above antennas for both transmit and receive 
Power supply: 12V 4Ah ni-cad rechargeable batteries, 
type MA4025A 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 

Humidity: unit enclosed in sealed desiccated box 

INCL BATTERY 

Height: 80mm 

Width: 230mm 


Depth: 335mm 

Weight 

basic PRM4021: 3.5kg 

incl handset, whip antenna, 
haversack: 7kg 


ni-cad battery and 


OPERATIONAL SPECIFICATION 
Designed to comply with all 
DEF-133, L3 


relevant clauses of 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


PRM4021/4031 hf/ssb transceiver 


PRM4031 HF/SSB Portable 
Transceiver 


The PRM4031 hf/ssb transceiver has been designed to 
provide a fixed or mobile tactical radio station with 
complete coverage of the hf spectrum. Claimed to be 
the smallest of its type in the world, it permits selection of 
284,000 channels at 100HZz intervals in the 1.6 to 30MHz 
frequency range. The normal mode of operation is ssb 
(usb or Isb) with an additional am capability to cater for 
existing am equipments. A cw facility is provided by a 
keyed tone which can be used on either sideband. 

Transmitter output power available at the dipole or 
whip antenna sockets is 10 watts pep, which can be 
reduced by approximately 6dB for low-power operation 
when appropriate. A speech processing system is 
employed in the PRM4031 transmitter circuitry and gives 
a higher level of talk power with no increase in peak 
transmitter power. 


PRM4041A HF/SSB Radio 


The PRM4041A radio station comprises two major units, 
the MA4040A transceiver and the VRA 4026A automatic 
antenna tuning unit (aatu). 

The MA4040A, capable of 20-watt rf output power, is 
claimed to be one of the smallest transceivers of its type 
in the world, providing 284,000 channels at 100Hz 
intervals in the 1.6 to 30MHz frequency band. Eight 
programmable channels can be preset anywhere within 


PRM4041A manpack 


The receiver employs a narrow-band filter for cw 
reception to increase the selectivity and improve the 
signal-to-noise ratio. This enables weak signals to be 
read in conditions of noise which would otherwise 
render them unintelligible. 


STATUS 
Introduced in late 1970s and in service with armed 
forces world-wide. 


TECHNICAL SPECIFICATION 

Modes: J3E usb and 1kHz keyed tone Isb, J2A usb/Isb 
cw, H3E comp am 

Frequency range: 1.6-30MHz 

Power output 

high: 10W pep (voice), 10W (key) 

low: approx 6dB reduction (all into 50 ohm load) 
Antennas: 2.4m whip, long wire, dipoles, optional short 
helical antenna 

Power supply: 12V 4Ah ni-cad battery (rechargeable) 
type MA4025A 
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Temperature range 

with full spec: -10 to +.55°C 
operating: -10 to + 70°C 
storage: -40 to + 70°C 


BASIC SET WITH BATTERY 

Height: 80mm 

Width: 230mm 

Depth: 335mm 

Weight 

basic PRM4031: 3.5kg 

operational manpack with handset, whip antenna, 
ni-cad battery and haversack: 7kg 


OPERATIONAL SPECIFICATION 
Designed to comply with relevant clauses of DEF-133, 
L3 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


the range. The transceiver also contains internal 
shorting links which can be set to prevent unauthorised 
channel reprogramming and/or manual selection of 
new frequencies 

The PRM4041A station has been designed to meet 
the relevant environmental requirements of the US 
MIL-STD-810C and British Defence Standard 07-55. It is 
also designed and manufactured to the UK MoD 
Defence Standard 05-21. 

Speech compression improves the MA4040A's effec- 
tive talk power and operational range. A narrow-band 
filter is provided for cw reception which increases both 
selectivity and signal-to-noise ratio. This enables weak 
signals to be read in conditions of noise which would 
render signals received in other receivers unintelligible. 

Voice or keyed tone (cw) facilities are available on 
either sideband. 

The PRM4041A radio automatically controls the VRA 
4026A aatu. The wide-band output and seven-way 
control sockets on the MA4040A transceiver are 
connected to the aatu which will tune any one of several 
different types of antenna. 

A feature of the aatu is that it can be adjacent to or 
moved up to 10 metres away from the transceiver. This 
allows the aatu to be sited close to the antenna base. In 
a manpack role the VRA 4026A is mounted on the 
carrying frame next to the MA4040A or it can be located 
in an elevated position up to 10 metres away to increase 
the operational range. Correct tuning of the VRA 4026A 
is indicated by an led mounted in the front panel of the 
transceiver. 

Extended control of channel switching, initiation of 
antenna tuning and column control is effected via the 
MA4033A. This optional unit plugs into a ten-pin socket 
on the MA4040A front panel. In a manpack role the 
MA4033A is clipped to the operator's belt to give him 
personal control of the radio mounted in the carrying 
frame on his back. A standard handset or headset will 
then be connected via the extended control unit. 
Alternatively, the same facilities can be obtained using 
the extended control handset, which plugs directly into 
the MA4040A transceiver 


STATUS 
In production and service. 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, J2A usb cw 1kHz, H3E comp am, 
ASE Isb cw 

Frequency range: 1.6-30MHz 

Number of channels 

284,000 in 100Hz steps selected by 6 switches (manual) 
8 preset channels anywhere within frequency range, 
selected on separate channel switch 

Power output 

vehicle role: 2OW nominal 

manpack role: 15W nominal 

approx 6dB reduction (all into 50 ohms load) in low 
power mode 

Consumption 

high power: 4.5A max 

low power: 2A max 

tune: 5.5A max 

Antennas: 2.5m whip, 3.75m whip, long wire, dipole, 
optional short helical battle antenna, vehicle (2m 
end-fed whip) 

Power supply: 12V 4Ah rechargeable ni-cad battery, 
type MA4025A 

Temperature range 

operating: -40 to + 70°C 

storage: -55 to + 85°C 

Weight 

PRM4041A: 4.5kg 

battery pack MA4025A: 2.4kg 

frame AT719615: 2.2kg 

local control unit MA4985A: 0.65kg 

extended control unit MA4033A: 0.5kg 


BASIC SET EXCL BATTERY 
Height: 75mm 
Width: 230mm 
Depth: 286mm 
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BASIC SET INCL BATTERY 
Height: 80mm 
Width: 230mm 
Depth: 368mm 


VRA 4026A AATU 
Height: 75mm 


PRM4051 Squadcal 2 HF/SSB 
Manpack Transceiver 


The Squadcal 2 hf/ssb manpack transceiver is a 
replacement for the original Squadcal which first 
entered service in the mid-1960s, The weight of the total 
manpack station has been reduced by 3kg to 7.5kg. The 
2 to 7MHz frequency range has been extended to 2 to 
12MHz and instead of 29 crystal-controlled channels, a 
micro-electronic synthesizer permits 100Hz frequency 
steps equivalent to 100,000 channels. 

The operational mode has been extended from ssb to 
include usb, Isb and cw; speech processing has been 
added to give higher talk power. Power output is five 
watts rf, and this is fed to a collapsible whip antenna 
with a built-in tuner. 


STATUS 

introduced in September 1979, Squadcal 2 supersedes 
the original Squadcal radio, of which 12,000 were sold. It 
is in service with armed forces world-wide. 


PRM4090 VHF/FM Transceiver 


The multi-role tactical vhf fully-programmable PRM4090 
provides extended fm coverage from 20 to 80MHz. It isa 
nine-channel programmable transceiver operating in 
single- or two-frequency simplex. It offers a choice of 
2400 synthesised frequencies at 25kHz spacing making 
it compatible with all fm military radio equipment, 
including the British Army Clansman. A 16kbits/s data 
capability and built-in pseudo-white-noise encryption 
option extends its repertoire as a secure tactical 
communications system 

Simplicity of operation has been achieved by the 
pre-programming of channel frequencies together with 
their respective high security encryption codes. The 
MA4073 programmer loads the nine channel frequen- 
cies and encryption codes into the in-built memory of 
the transceiver and is then removed. These nine 
channels can then be selected by the operator, who 
need have no knowledge of the codes or frequencies 
used, by means of a single rotary switch. Where 
pre-programming of channel frequencies is unnecess- 


PRM4700A VHF/FM Transceiver 


The PRM4700A is a multi-role vhf transceiver. It covers 
the 30 to 88MHz frequency range, offers a total of 2321 
synthesizer-controlled channels at 25kHz spacing, and 
is compatible with the majority of vhf/fm transceivers 
currently in service world-wide. 

It can be used in’manpack, base station or vehicle 
applications. The unit produces a power output 
of 10mW or 3 watts and can be used in the 
base-station/vehicle role as the drive unit for a 25-watt 
system. 

Nine programmable channels are available and 
extended remote-control and rebroadcast facilities are 
provided. The radio can accept 16kbits/s digital signals 
and this allows the use of an optional clip-on encryption 
unit which is compatible with the encryption devices 
used in the PRM4090, VRM5080 and Jaguar-V radios. 

Channels can be programmed using the front panel 
keyboard or by using the MA4073 programmer or 
MA4083 fill gun which are also in use with the PRM4090, 
VRM5080 and Jaguar radios. 

Two rotary switches and an eight-button keyboard 
control all the radio functions while operational status is 
indicated by a liquid crystal display which can be 
illuminated. 


STATUS 
In service. Sold to an undisclosed sub-Saharan African 
country in 1987. 


Width: 85mm 
Depth: 253mm 
Weight: 1.6kg 


OPERATIONAL SPECIFICATION 
Designed to meet relevant clauses of 
DEF-STAN 07-55 and MIL-STD-810C 


DEF-133, 


TECHNICAL SPECIFICATION 

Modes: J3E usb and Isb voice, J2A cw 1kHz keyed tone 
Frequency range: 2-12MHz 

Number of channels: 100,000 at 100Hz spacing 
Power output 

ssb: 5W pep into 50 ohms 

cw: 5W into 50 ohms 

Consumption: 1.6A max cw.keydown; <1A voice 
Temperature range 

operating: -10 to +55°C 

storage: -25 to + 70°C 

Height: 75mm 

Width: 230mm 

Depth: 253mm 

Weight: 7.5kg 


OPERATIONAL SPECIFICATION 
Designed to comply with relevant clauses of MIL- 
STD-810C 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


ary or frequencies other than those programmed are 
required, the desired frequency is selected by using only 
the four front-panel controls. 

Frequencies thus selected can be entered into the 
transceiver by using the front-panel self-load facility. An 
additional method of loading is provided by the pocket 
sized MA4083 fill gun which accepts programs from the 
MA4073 and transfers them to the radio at the touch ofa 
button. 

The basic transceiver weighs 3.6kg and its remote- 
control and rebroadcast facilities make it suitable for 
manpack use by front-line troops, for vehicle mounting 
or for use in fixed stations. It has a guard channel for the 
continuous monitoring of an emergency channel while 
operating the other channels. The standard 5-watt 
output can be boosted with an optional 100-watt 
amplifier. 


STATUS 
In service with many armed forces world-wide. 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


TECHNICAL SPECIFICATION 

Modes: F3E (narrow-band fm) simplex or 2-frequency 
simplex (half duplex); voice or 16kbits/s data 
Frequency range: 30-88MHz 

Number of channels: 9 programmable, 1 manually 
selected from possible 2321 

Channel spacing: 25kHz 

Power output 

low: 10mW. 

medium: 3W. 

high: 25W (with TA4703A) 

Antennas: 0.5, 1.4 and 2.5m whips 

Power supply 

10V 2Ah ni-cad battery type MA4705A 

10V primary battery pack type MA4705B 

regulated supply from TA4703A or MA4704A 
Temperature range 

within full spec: -30 to + 55°C 

operating: -40 to + 70°C 

storage: -40 to + 85°C 


PRM4700A 

Height: 58mm 
Width: 158mm 
Depth: 205mm 
Weight: 1.7kg 


TA4703A 
Height: 110mm 
Width: 158mm 
Depth: 205mm 
Weight: 4kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


Squadcal 2 hf/ssb manpack 


PRM4700A transceiver 


MA4704A 
Height: 110mm 
Width: 158mm 
Depth: 205mm 
Weight: 4kg 


PRM4720A Tactical VHF/FM 
Personal Transceiver 


The PRM4720A is a lightweight, multi-role vhf trans- 
ceiver, with synthesizer-controlled channels at 25kHz 
spacing; 2321 channel frequencies are available in the 
range 30 to 88MHz, and the radio can be programmed 
to operate in either simplex or two- frequency simplex 
(or half-duplex) mode. 

The transceiver has been designed to operate with 
Clansman series equipments and uses the same 
audio ancillaries. In addition, it supports the 150Hz 
tone-operated squelch facility and can, therefore, be 
automatically rebroadcasted by Clansman and other 
transceivers. 

The PRM4720A provides programmed preselection of 
10 channels which can be allocated without restriction 
over the 30 to 88MHz range. The capability of handling 
16kbits/s data is provided and this is complemented by 
an optional white noise encryption unit which provides 
security for both speech and data transmission. The 
encryption facility is compatible with systems which can 
be used in the PRM4090 and other radios. 

Ten recoverable channels can be held at any one 
time in the non-volatile memory, and channels can be 
programmed using the top panel controls, the MA4073 
programmer or the MA4083 fill gun. 

The rf power output of the PRM4720A has been fixed 
at 1 watt, allowing communications within the section or 
squad environment whilst retaining the advantages of 
long battery life and low probability of intercept 
normally required by forward elements. 


STATUS 

Part of a£10.5 million contract awarded by an unnamed 
Latin Ameriéan country in mid-1987. In use with 
the Royal Danish Army and sold to an unnamed 
sub-Saharan African country. 


TECHNICAL SPECIFICATION 

Modes: F3E narrow band, fm simplex or 2-frequency 
simplex (half-duplex), voice or 16kbits/s data 
Frequency range: 30-99MHz 


PTR349 VHF/FM Squad Radio 


The PTR349 is a lightweight vhf/fm transceiver for 
short-range communications in combat conditions. It is 
designed specifically for communications within the 
squad or infantry section or from squad to platoon 
headquarters. It is claimed to be inconspicuous in use 
and special provision is made for silent operation. Thus 
it is suitable for patrol and ambush communications, 
convoy and river crossing control, amphibious landings, 
parachute drop-zone communications and internal 
security operations. 

The frequency band is either 37 to 50 or 47 to 57MHz 
with channel spacing at 25kHz intervals. Three decade 
switches allow selection from 400 synthesised channels. 
Variants are available with power levels ranging from 
0.5 to 3 watts. 

The standard antenna is the 0.5-metre panorama 
whip with a range of about 4km (3-watt radio). This can 
be increased to approximately 6km with a 1-metre tape 
whip at the expense of increased conspicuousness. A 
2-metre wire antenna can be hidden in the operator's 
clothing to conceal his identity in battle. This antenna 
gives a range of approximately 2km. The 50-ohm 
antenna socket facilitates connection to any 50-ohm 
antenna system (eg an elevated antenna for increased 
range) and to standard test equipments. 

Speech processing and automatic level controls 
permit the radio to be correctly modulated by voice 
input levels from whisper to shout. A facility for 
transmitting a 1.5kHz tone whenever the microphone 
pressel switch is pressed provides a simple signalling 
facility for use on silent, ambush operations. Controls 
have been designed to be used by an operator wearing 
cold-weather or protective gloves. 

The radio is carried either in the ammunition pouch 
normally carried by the soldier or in a nylon pouch with 


OPERATIONAL SPECIFICATION 
designed to 


Environmental: 
MIL-STD-810C 


comply with 


UK/TACTICAL GROUND RADIO 85 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


PRM4720A transceiver 


Number of channels: 10 programmable selected froma 
possible 2321 

Channel spacing: 25kHz 

Power output: 1W + 2/-1dB 

Power supply: 10V 450mAh_ ni-cad 
battery, 10V primary battery pack 
Temperature range 

full spec: -20 to + 55°C 

storage: -40 to + 85°C 


rechargeable 


a strap. The pouch has various attachments for 
mounting on the soldier's webbing harness in different 
positions. A shoulder holster option allows mounting on 
the soldier's chest or back, giving increased ease of use. 
PTR349 is fully compatible with vhf equipment in the 
Clansman range and with other radios of similar 
performance. 

The audio equipment supplied can be selected froma 
handset, headset or low cost loudspeaker/microphone 
or alternatively from the Clansman range of audio 
equipment. 


STATUS 

In service with the British and other armies in Africa and 
Europe. Believed to have been bought by Libya and 
Egypt. Introduced in 1976, there are currently more than 
15,000 equipments in service. 


TECHNICAL SPECIFICATION 

Mode: fm by speech, 1.5kHz tone 

Frequency range 

PTR349A, PTR349E and PTR349G; 37-49.975MHz 
PTR349B, PTR349F and PTR349H: 47-56.975MHz 
Number of channels: 400 

Channel spacing: 25kHz 

Power output 

PTR349A and 349B: 0.5W 

PTR349E and 349F: 1W 

PTR349G and 349H: 3W 

Antenna: 0.5m panorama whip, 1m tape whip, 2m wire 
Power supply: 12V nominal from battery pack 

Battery life: 12h for 1:9 tx/rx ratio when using 
rechargeable battery with 0.5 and 1W radios. Slightly 
less with 3W version 

Temperature range: -20 to +55°C 

Height: 222.5mm 

Width: 107mm 

Depth: 53.5mm 


Antennas: 0.4, 1.0 and 2.0m whips 
Height: 220mm 

Width: 72mm 

Depth: 26mm 

Weight: inc rechargeable battery:0.6kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


PTR349 vht/fm military squad radio 


Weight 
incl batteries and antenna: <1.6kg 


OPERATIONAL SPECIFICATION 
Designed to DEF-133, L3 


Manufacturer 
Plessey Military Communications, Ilford. 
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PTR3411 Groundsat VHF/FM 
Radio System 


The usual way of extending the range of battlefield vhf 
communications is to employ a rebroadcast station 
where the original signal is retransmitted to the soldier 
via an operator using a multi-set installation. Such a 
rebroadcast station is normally bulky and expensive 
and needs several widely-spaced frequency channels 
rather than one as for a normal network. 

Groundsat overcomes these problems and provides 
common-channel automatic repeater facilities for both 
the command post and soldiers on the battlefield using 
an unmanned station which operates on the same 
frequency. It provides reception and transmission of 
messages simultaneously on the same channel. It is 
deployed by one man and is no larger than a 
conventional manpack and, while it is being carried to 
its position of deployment, can be used as a 
conventional vhf/fm manpack. It is operated by pressing 
the talk switch twice 

A variant provides automatic switching, activated by 
the recognition of a 150Hz squelch tone received from 
the transceiver carried by the soldier in the field. 

The method of operation has not yet been formally 
disclosed. A number of companies have been working 
in-the satellite communication field on more economical 
ways of utilising the available frequency spectrum. One 
solution currently under evaluation by civil satellite 
communication users is the use of dual polarisation 
which, it is hoped, will allow two groups of time-division 
multiplexed telephone signals in identical frequency 
bands to be transmitted simultaneously from one 
antenna, one horizontally and the other vertically 
polarised. Groundsat may well use an adaptation of this 
technique since it is understood that there is an 
optimum separation distance between receiving and 
retransmitting antennas of about 20 metres, an 
indication that phase is important. 


STATUS 

Groundsat is the result of nearly two years of privately 
funded research and stemmed from separate work on 
simplifying army communications equipment. It was 
introduced in 1979. Sales have been recorded in Africa, 
Asia, Europe, the Middle East, and the US. 


TECHNICAL SPECIFICATION 

Modes: common channel rebroadcast from simplex 
sets, simplex transceiver, common channel duplex 
transceiver 

Frequency range: 30-75MHz 

Number of channels: 1840 or 920 

Channel spacing: 25kHz 

Rebroadcast ratio: > 120dB 

Power output: high 1W, medium 100mW, low 10mW 
Power supply: 24V rechargeable battery pack 

Battery life: nominally 12h 

Temperature range: -20 to + 65°C 

Height: 95mm 

Width: 275mm 

Depth: 250mm 

Weight: 5.5kg approx 


OPERATIONAL SPECIFICATION 
Generally meets requirements of DEF-STAN 07-55 


PTR5546 Hand-portable 
Transceiver 


The PTR5546 personal hand-portable transceiver and 
range of ancillaries provide communications facilities 
for a wide range of users in the security services, both 
tactical and non-tactical. 

In the security role the PTR5546 can be used while 
being carried in a leather case with belt or shoulder 
strap, Or can be used with a covert harness. Both 
methods allow the user to communicate with base, 
mobiles, or other portables. In the covert role the 
equipment remains completely concealed during use. 
The PTR5546 is fully interoperable with the current 


PTR3411 Groundsat transceiver 


PREM sok 


Groundsat with receiving and retransmitting antennas 


Manufacturer 
Plessey Military Communications, Ilford. 


equipment used by the majority of security and 
emergency services. A range of ancillaries includes 
battery chargers, vehicle adaptors, antennas, audio 
accessories and various harnesses. 

The PTR5546 operates in the vhf high band (148 to 
174MHz) using fm modulation. Channel spacing of 12.5, 
25 or 30kHz is available. A frequency spread of 26MHz 
enables single- or two-frequency channels to be 
accommodated without retuning. The transmit and 
receive frequency separation can be placed anywhere 
in the band. 

The radio can be programmed by a fill-gun which 
transfers data into the memory of the processor and 
allows the information to be locked in by a key. Without 
this key the information cannot be changed by the 
operator. 


PTR5546 with keypad exposed. When notin use keypad 
is protected by a rigid cover 


Alternatively, the processor can be programmed 
directly via the radio’s built-in Keypad which is revealed 
by removing the front cover of the case. 

Channel scanning is available for monitoring more 
than one receive channel at once. The length of time 
that the channel is monitored is programmable from 0.5 
to 7.5 seconds. 


PVS1430 (PTR1430) VHF/FM 
Transceiver 


The PTR1430 is a variant of the PTR1410. It is a 
vhf/fm tactical transceiver providing simplex voice 
communication. Designed primarily for multi-set instal- 
lations in armoured or soft-skinned vehicles it is 
equally suitable for ground stations or vehicle-borne 
rebroadcast stations. 

The radio operates over the 30 to 76MHz range with 
channel spacing of 25 or 50kHz. The fully synthesised 
operating frequency is selected by press-button in 
conjunction with an led display which also provides 
limited status indication. The radio has nine program- 
mable channels which are stored in a cmos memory. 
The bandwidths and modulation characteristics can be 
selected by a switch on the front panel to provide 
inter-operability with current US Army vhf radios and, in 
the case of the PTR1410B variant, 16kbits/s data. 

The transmitter gives a choice of three power outputs: 
low power 0.3 watt, medium power 3 watts and high 
power 24 watts. 

One PTR1430 in a multi-set installation can receive a 
distant station at limit range (80km) when another 


PTR1430 transceiver 


PVS1850 VHF/FM Pouch Radio 
(Smalltalk) 


Smalltalk is a multi-role vhf/fm combat radio. It is 
claimed to be the smallest and lightest in its class. 

The radio is designed for general field communi- 
cations as well as such roles as patrol and ambush 
communications, convoy and river crossing control, 
amphibious landing, parachute drop-zone communi- 
cations and internal security operations. 

The frequency coverage is 30 to 76MHz with channel 
spacing at 25 or 50kHz intervals. The push-buttons 
allow selection from 1840 synthesised channels, any of 
which can be entered into the eight preset channels 
available. The transmitter power output is two watts. 
Variants are available to allow the transmission of 
16kbits/s data and to operate in the two-frequency 
simplex mode. Normal communication .is by a blade 
antenna but a 50-ohms socket is provided for 
connection to suitable antenna systems or to standard 
test equipment. 

Speech processing and automatic level controls 
permit the radio to be correctly modulated by voice 
input levels from whisper to shout. Smalltalk is 
compatible with vhf equipment in the Clansman range 
and with other radios of similar performance. 


PVS2410 VHF/FM Manpack/ 
Vehicle Radio (Supertalk) 


Supertalk is a vhf/fm transceiver for medium-range 
communications under combat conditions. It can be 
used in a manpack or vehicle station. In the manpack 
role it is primarily designed for use in command and 
control communications at headquarters, company 
and platoon level in the infantry regiment over ranges 
up to 20km using the 1.5-metre whip antenna provided. 
As a vehicle station the radio can be fitted as either a 
permanent or a clip-in installation in both armoured 
and soft-skinned vehicles. Built-in spike and surge 
suppression allows a 24-volt (nominal) vehicle supply to 
power the radio direct. A 50-ohms rf output on the radio 
enables it to be connected to any suitable vehicle 


TECHNICAL SPECIFICATION 
Mode: 16F3 

Frequency range: 148-174MHz 
Channel spacing: 30, 25 or 12.5MHz 
Power output: 5W switchable to 2W 
Height: 168mm 

Width: 65mm 


PTR1430 in the same installation is transmitting; the 
frequency separation between the two equipments 
being typically five per cent (not more than seven per 
cent) of the operating frequency. 

The PTR1430 is small and said to be easy to install in 
both soft-skinned or armoured vehicles. It will meet the 
conditions experienced in wheeled or tracked vehicles 
whether travelling over surfaced or unsurfaced roads or 
open country. 

Two audio connectors are provided on the front 
panel enabling the equipment to be used with a choice 
of audio gear from the British Army range or with 
alternative low-cost equivalents. The equipment will 
also interface directly with the AN/VIC-1 harness system 
and has a built-in remote-control system allowing 
remote operation of voice and pressel at distances of up 
to 3km. Two radios can be used together to form a 
rebroadcast station. Other types of vehicle harness can 
be accommodated if required. 

The equipment will operate into any antenna system 
of 50 ohms input impedance. 


STATUS 

In series production. Production of the PTR1410 
continues and was the subject of a major order in 1982 
from Egypt for equipment worth £30 million for 
installation in Russian-built tanks. This version was 
designated PTR1410E. The PTR1410 is also believed to 
be in use in Iraq, Kuwait, Libya and the Oman. 


TECHNICAL SPECIFICATION 
Modes 
fm simplex voice with switch providing 3 operational 
modes, and data at 16kbits/s, 50kHz spacing 

narrow: 25kHz channel spacing with 5kHz deviation 
and 150Hz tone squelch (Clansman) 

wide: 50kHz channel spacing with 10kHz deviation, 6dB 
emphasis and noise squelch (Larkspur) 

wide tone: 50kHz channel spacing with 10kHz deviation 
and 150Hz tone squelch (US system) 


The audio equipment supplied can be selected froma 
handset, headset or low-cost loudspeaker/micro- 
phone. A range of vehicle ancillaries is available 
allowing the radio to become the driver unit for a 30-watt 
vehicle station with full harness and co-siting facilities. 
Controls have been designed to be used by an operator 
wearing cold-weather or protective gloves. 


STATUS 

In service with the British and other armed forces in 
Africa, Asia and Latin America. Believed to be in use in 
Iraq and Qatar. 


TECHNICAL SPECIFICATION 

Mode: fm simplex voice 

Frequency range: 30-75.975MHz 
Number of channels: 1840, 8 preset 
Channel spacing: optionally 25 or 50kHz 
Power output: 2W nominal into 50 ohms 
Power supply: 12V nominal from primary or secondary 
battery packs 

Temperature range: -32 to + 55°C 
Height: 240mm 

Width: 120mm 

Depth: 75mm 

Weight 

incl batteries and antenna: <3kg 


antenna such as the Plessey PV1425 or the Plessey- 
manufactured Clansman range of ground-mounted 
and elevated antennas. 

Supertalk covers the extended military frequency 
band of 30 to 87.975MHz with channel spacing of 25 
and 50kHz. The synthesised operating frequency is 
selected by press-button setting and led read-out of 
frequency. The led read-out automatically turns on 
when frequency selection is required and turns off after 
selection is achieved. 

The radio also has eight preset channels stored in a 
cmos memory which is maintained for many months by 
an internal, long-life cell. The operator can display the 
stored channel frequency by operating the display 
switch on the front panel. Supertalk, including the 
built-in antenna tuning unit, is automatically tuned 
whenever the frequency is reset. 

The switchable bandwidth and modulation charac- 
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Depth: 388mm 
Weight: 2.76kg 


Manufacturer 
Plessey Military Communications Ltd, Ilford. 


PTR1410E transceiver 


Frequency range: 30-75.975MHz 
Channel spacing: 25 or 50kHz 


-Power output (at 50 ohms typical) 


high: 24W nominal 
medium: 3W 

low: 0.3W 

Power supply: 24V (nominal) dc vehicle batteries with 
negative earth 
Consumption 

transmit: 150W max 
receive: 32W max 
Temperature range 
operating: -20 to +55°C 
storage: -40 to + 55°C 
Height: 127mm 

Width: 240mm 

Depth: 362.5mm 

Weight 

tx/rx unit: 12kg 


OPERATIONAL SPECIFICATION 
Meets DEF-133, L3 


Manufacturer 
Plessey Military Communications, Ilford. 


PVS1850 Smalltalk pouch radio 


OPERATIONAL SPECIFICATION 
Generally meets requirements of DEF-STAN 07-55 


Manufacturer 
Plessey Military Communications, Ilford. 


teristics allow compatible operation with the Clansman, 
Larkspur, and current US Army vhf radios and also give 
the facility to pass 16kbits/s data. 

Speech processing and automatic level controls 
permit correct modulation of the radio by voice inputs 
from whisper to shout. The transmitter has built-in 
protection against short and open circuits and the 
receiver is protected against high power hf or vhf 
signals from collocated transmitters. A connector is 
provided at the rear of the radio for operation into the 
British Army Clansman harness. 

The radio also has a built-in remote-control system 
allowing remote operation of voice and presse! at 
distances up to 3km. Two radios can be used together 
to form a rebroadcast station. The PV2414 co-siting 
filter is available when good co-siting performance is a 
prime requirement in multiple installations. 

A hand-held channel selector unit provides the 
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manpack with eight preset channels, plus audio volume 
control and pressel 


STATUS 
In production since 1978 and exported to countries in 
Africa, Asia, Europe, Latin America and the Middle East. 


TECHNICAL SPECIFICATION 

Modes 

(fm simplex voice and 16kbits/s data) 

narrow: 25kHz channel spacing with 5kHz deviation 
and 150Hz tone squelch (Clansman) 

wide: 50kKHz channel spacing with 10kHz deviation 
(Larkspur) 

wide tone: 50kHz channel spacing with 10kHz deviation 
and 150kHz tone squelch (US system) 

data: 16kbits/s 

Frequency range: 30-87.975MHz 

Number of channels: 2320 (8 preset) 

Channel spacing: 25 and 50kHz 

Power output 

high: nominally 2OW 

medium: 4W 

low: 0.5W 

Power supply: 24V rechargeable battery pack or 24V 
nominal vehicle supply 

Temperature range: -40 to + 55°C 


EXCL BATTERY 
Height: 80mm 
Width: 275mm 
Depth: 250mm 
Weight: 5kg approx 


OPERATIONAL SPECIFICATION 
Generally meets requirements of DEF-STAN 07-55 


Manufacturer 
Plessey Military Communications, Ilford. 


PVS2410 Supertalk manpack/vehicle radio 


PVS2450 VHF/FM Vehicle 
Transceiver System 


PVS2450 is a high-power dedicated vehicle radio 
suitable for use in both soft-skinned and armoured 
vehicles. It is powered from a 24-volt dc vehicle supply. A 
50-ohms antenna socket enables the system's PTR2451 
transceiver to be connected to any suitable external 
antenna, such as the PV1425. 


An optional co-siting filter, PV2414, allows co-sited 
operation of two or more PTR2451 radios in the same 
vehicle. A typical dual co-sited installation would 
comprise two PTR2451 transceivers, PV2414B co-siting 
filter, two PV1317 vehicle mounting trays and two 
PV1425 vehicle antennas. 

The PVS2450 covers the 30 to 88MHz band, providing 
2320 channels with 25kHz spacing. The synthesised 
operating frequency is selected by press-button setting 
and led read-out of frequency. The radio has ten preset 


PVS2450 vht/fm vehicle transceiver 


PVS5300 HF Patrol Radio 


The 280,000-channel PVS5300 is a microprocessor- 
controlled 2 to 30MHz hf patrol radio. Operating from 
12-volt power supplies in the manpack role with a 
transmitter output power of 10 watts pep, the unit 
weighs 4.7kg, including the normal rechargeable 
battery. The PVS5300 can also be operated from all 
types of vehicle from either a 12- or 24-volt power 
source. For normal operation all that is usually 
necessary is to switch on and talk using the press-to-talk 
switch 

All tuning is fully automatic, a channel memory 
holding up to ten channel settings. Once loaded, any of 
the memorised channels can be selected by pressing 
the appropriate key. The radio can be channel-loaded 
at base if required. In addition to the ten memorised 
channels, any of the 280,000 available channels can be 
selected from a front panel keypad. 


Ground-wave range of the radio is typically 40 to 
50km, day and night in rolling terrain, with sky-wave 
ranges in excess of 2000km. 

The PVS5300 is self-diagnostic to module level. The 
liquid crystal read-out provides an indication of the fault 
using pre-formated codes. Special-to-type test gear is 
not required for routine fault clearance. The radio has a 
range of ancillaries and can be used in eccm 
applications with a digital message terminal for burst 
transmission and Plessey's PV430 encryption unit. 


STATUS 

Introduced in May 1984, the radio is aimed primarily at 
Third World markets. The radio is also being marketed 
to para-military users and as a second line radio with 
the more sophisticated armies. The radio is considerably 
less expensive than advanced full Milspec units, 
although between 30 and 40 per cent more expensive 
than many of the less advanced non-Milspec radios 
currently available. 


channels stored in a cmos memory. Channels can be 
remotely changed via a hand-held selector. Transmitter 
power Output is switchable between 0.5, 4 and 50 watts. 
Other features include speech processing to cater for 
widely varying voice input levels and built-in test 
facilities. : 

Remote-control is achieved through the system's 
harness and the PTR2451 is compatible with the 
Clansman, Larkspur and current US Army and Euro- 
pean vhf tactical radios. 


STATUS 
In production. 


TECHNICAL SPECIFICATION © 
Modes: fm simplex voice with 16kbits/s data 
Frequency range: 30-88MHz 
Number of channels: 2320 

Preset channels: 10 

Power output: 50, 4 or 0.5W 

Power supply: 24V from vehicle 
Temperature range: -40 to +50°C 
Height: 115mm 

Width: 275mm 

Depth: 250mm 

Weight: 6kg 


OPERATIONAL SPECIFICATION 
Meets the requirements of DEF-STAN 07-55 


Manufacturer 
Plessey Military Communications, Ilford. 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, J2A cw (usb keyed tone telegra- 
phy), H3E am, J1D data 

Frequency range: 2-30MHz 

Number of channels: 280,000 at 100Hz intervals (10 
stored) 

Power output: 10 or 1W pep 

Temperature range 

operating: -20 to + 70°C 

storage: -35 to + 85°C 

Immersion: 1m for 2h 

Altitude 

operating: 2500m 

non-operating: 7500m 

Height: 220mm 

Width: 79mm 

Depth: 200mm 

Weight 

excl battery: 3.5kg 

incl 48h mission life battery: 4.7kg 


OPERATIONAL SPECIFICATION 
Generally complies with DEF-STAN 07-55 and MIL- 
STD-810C ; 


Manufacturer 
Plessey Military Communications, Ilford 


PVS5300 hf transceiver 


PVS5400 Hand-held Radio 


The PVS5400 hand-held transceiver offers a choice of 
either vhf/fm or uhf/am modulation with 25 or 12.5kHz 
channel spacing and a transmitter power from 1 to 3 
watts. 

The complete radio is constructed using three 
disposable circuit boards. With rechargeable battery 
and antenna it weighs around 800 grams. 

The operating bandwidth of the variants depends on 
the frequency chosen, but is typically 10MHz at 6OMHz 
and 20MHz at 380MHz. Operating range is 0.5 to 4km at 
1 watt, audio output 250mW minimum into the internal 


PVS5400 hand-held transceiver 


PVS5600 VHF/UHF Radios 


The PVS5600 range of vhf and uhf mobile and fixed 
mobile radios has been designed for users who do not 
need the durability of equipment such as the PVS5800, 
but require a flexible system. 

The series provides power output up to 55 watts, and 
covers the frequency bands 30 to 50, 132 to 174 and 425 
to 512MHz, with 12.5, 20, 25 or 30kHz channel spacing. 

PVS5600 units are built around a rigid diecast metal 
chassis. The mobile station consists of a transceiver, 
external loudspeaker and a fist microphone. The 
standard fitting kit enables the units to be installed into 
a wide range of vehicles. A base installation kit allows 


speaker-microphone, while the dynamic range is 100dB 
minimum. 

There are 16 preset channels which are stored and 
selectable as simplex or two-frequency simplex (32 
frequencies in total) channels. 

Speech processing circuitry allows the transmitter to 
be modulated by varying levels of voice input. Interfaces 
via an audio socket are provided for standard 
Clansman audio ancillaries. 

The PVS5400 also has an in-vehicle role. The use of a 
vehicle adaptor, and audio and rf amplifiers, creates a 
15-watt installation. 


STATUS 
Introduced in May 1984. An unnamed northern 
European military purchased £500,000 worth of 


PTR5410 equipment in 1986. 
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TECHNICAL SPECIFICATION 

Modes: am or fm 

Frequency range (examples) 

PTR5401: 68-78MHz (400 fm channels) 
PTR5402: 380-400MHz (800 am channels) 
PTR5403: 420-470MHz (2000 fm channels) 
PTR5404: 141-152MHz (600 fm channels) 
Channel spacing: 12.5 or 25kHz 

Power output: 1-3W into 50 ohms 

Power supply: 9.6V 

Temperature range: -30 to + 55°C 
Height: 200mm 

Width: 67mm 

Depth: 33mm 

Weight 

incl battery: >0.8kg 


PVS5400 transceiver fitted in a shoulder holster 


the PVS5600 to be operated in the fixed mobile mode 
using ac mains supply. A wide range of antennas is 
available and the radios can be configured for either 
single- or two-frequency working. 


TECHNICAL SPECIFICATION 

Modes: 15F2, 16F3 

Frequency range 

PTR 5640: 30-50MHz 

PTR 5650: 132-174MHz 

PTR 5655: 150-174MHz 

PTR 5660: 425-512MHz 

PTR 5661: 450-470MHz 

PTR 5665: 450-482MHz or 482-512MHz 
PTR 5665: 482-512MHz 


Number of channels 

PTR 5640, 5650, 5660, 5661: 1, 2 or 4 

PTR 5655, 5665: 8 (16 optional) 

Channel spacing 

PTR 5640, 5650, 5660, 5661: 12.5, 20, 25, 30kHz 
PTR 5655: 12.5, 25, 30kHz 

PTR 5665: 12.5, 25kHz 

Power output 

PTR 5640: 30W 

PTR 5650: 25W 

PTR 5655: 55W (adjustable to 25W) 

PTR 5660: 20W 

PTR 5661: 2-4W 

PTR 5665: 35W or 30W (adjustable to 15W) 
Power supply: 13.8V dc 
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PTR 5640, 5650, 5660, 5661 
Height: 60mm 
Width:: 191mm 
Depth: 265mm 


PTR 5655, 5665 
Height: 6mm 
Width: 191mm 
Depth: 272mm 


Manufacturer 
Plessey Military Communications Ltd, Ilford 


PVS5600 system units 
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PVS5800 Series Mobile Radio 
Equipment 


The PVS5800 series of rugged mobile radio equipment 
provides a choice of system options and mounting 
arrangements. A range of signalling options allows the 
PVS5800 to be used in any mode from speech only to 
complete speech and data systems. 


TECHNICAL SPECIFICATION 
Mode: fm 

Frequency range 

PTR 5801: 66-88MHz 

PTR 5802: 146-174MHz 

PTR 5803: 403-420MHz 

PTR 5804: 430-520MHz 
Channel spacing: 30, 25 or 12.5kHz 
Power output: 1,5, 10 or 25W. 
Power supply: 11-16V dc 
Temperature: -10 to +60°C 


TRANSCEIVER 

Height: 65mm 
Width: 210mm 
Depth: 300mm 


CONTROL HEAD 
Height: 38mm 
Width: 130mm 
Depth: 112mm 


Manufacturer 
Plessey Military Communications Ltd, Ilford. 


PVS5800 mobile radio equipment 


PVS$5900 Series FM Repeater 
Base Station 


The PVS5900 series vhf/uhf repeaters provides wide- 
area fm two-way radio coverage. Standard and 
optional features include modular construction, time- 


out timer, duplexer, tone remote capability, power failure 
alarm, automatic battery changeover and charge kit, 
indoor or outdoor cabinets, 115 or 230 volts ac 
operation, vswr and thermal shut-down protection, 
cw identifier, +2.5ppm transmit and receive crystal 
oscillators and receiver shield kit. 

The series comprises the PTR5901/5902 and the 
higher power PTR5911/5912 equipments. 


RT125 125-watt HF Mobile 
Transceiver 


The all-solid-state RT125 transceiver is designed and 
manufactured to military specifications. It is suited for 
use in naval vessels or in the mobile environment of 
military vehicles. In the base station or command centre 
roles where space Is often limited, the transceiver can be 
rack mounted. An optional automatic antenna coupler 
(ACU25) enables the equipment to be used with a range 
of whip and wire antennas. The RT125 is sealed against 
dust and spray. 

Frequency synthesised and covering the 1.6 to 
30MHz range in steps of 100Hz, the RT125 offers users 
the choice of selectable frequency operation or preset 
channel operation. For tactical applications requiring 


frequency agility, the RT125 can be set to any desired 
frequency using fast reaction frequency controls in 
conjunction with the led digital display. The display can 
be dimmed for operation at night. 

Along with selectable frequency for simplex oper- 
ation, the RT125 can be programmed with up to ten 
preset channels for simplex or semi-duplex operation. 
This information can be changed or updated at any 
time 


STATUS 
Introduced in 1982 and in production. In service with a 
number of Middle Eastern armed forces. 


TECHNICAL SPECIFICATION 

Modes: Isb, usb, am(e), cw (1kHz keyed tone) and fsk 
(with pa fan and modem options) 

Frequency range: 1.6-30MHz in 100Hz steps 


Manufacturer 
Plessey Military Communications Ltd, Ilford. 


Power output: 125W pep and average (optional fan for 
continuous fsk) +0.5dB 
Antenna coupler frequency 
(2.5-30MHz into 3m whip) 
Antennas: 3, 5, 7, 11m whips; 15-50m long wire: 
broadband dipoles etc 

Power supply 

12 or 24V dc nominal, negative earth 

external power supply for 32V de or 115/230V ac, 
50/60Hz 

antenna coupler: 12 or 24V dc nominal, provided from 
transceiver 


range: 1.6-30MHz 


TRANSCEIVER 

Height: 132mm 
Width: 368mm 
Depth: 355mm 
Weight: 13.6kg 


ANTENNA COUPLER 
Height: 163mm 
Width: 241mm 
Depth: 305mm 
Weight: 9.1kg 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 


RT125 transceiver 


Scimitar Family of Secure Tactical 
Radios 


Scimitar is the collective name for a range of tactical 
radios which are interoperable with existing radios. 
The range includes pocket, manpack and vehicle 
configurations, In addition to tactical communications, 
Scimitar offers secure communication capability 
through integral cryptography and frequency hopping. 

There are three main members of the Scimitar family. 
Scimitar-V is produced in manpack and vehicle versions 
and covers the vhf 30 to 88MHz range with a channel 
spacing of 25kHz. This gives it more than 2300 channels 
on which it can frequency hop in any order. Scimitar-H 
is the hf equivalent, operating in the 1.6 to 30MHz range 
with a channel spacing of 100Hz and offering 284,000 
channels. Scimitar-M is a small, pocket-sized radio 
operating in the 68 to 88MHz frequency range (other 
frequency bands can be supplied). It has a channel 
spacing of 25kHz giving 800 channels. 


Scimitar-H 


Scimitar-H, which is available in both manpack and 
vehicular configurations, is equipped to combine 
normal hf radio functions with additional features, 
including real time channel evalution, offered by 
a microprocessor-controlled system. The radio has 
in-built frequency hopping to provide protection 
against currently deployed manual direction finding 
and intercept systems, and fixed frequency jammers. 
This integral eccm facility uses a non-encrypted 
analogue waveform and can use the full hf band. Both 
manual and automatic hop set is available. Additionally, 
digital encryption and burst data terminals can be used 
with the manpack and vehicular sets. It thus provides 
resistance to broadband techniques such as sweep 
and barrage jammers. 

To counter more severe ew threats an optional eccm 
unit is available for use with the vehicle system. This unit 
provides an eccm capability incorporating digital voice 
encryption, a faster hop rate using a more extensive 
frequency hop set, storage of a larger number of hop 
sets, and a choice of hopping modes. To cater for the 


Scimitar-H vehicle set 
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The Scimitar family (from left to right) V, M and H 


frequency hopping modes, fast microprocessor- 
controlled antenna matching units have been devel- 
oped for both manpack and vehicular versions. All 
operational modes are selected from the receiver/exciter 
keypad control panel. 


STATUS 

Prototype equipment was shown in mid-1981 since 
when world-wide demonstrations and trials have 
resulted in contracts in Europe, the Middle and Far East, 
and the US. 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb suppressed carrier voice, H3E usb 
compatible am full carrier voice, J2A usb keyed tone 
suppressed carrier, 30 wom morse, radioteletype up to 
75 baud, 2400bits/s data (with applique unit) or secure 
digital speech and frequency hopping provided by 
comsec/eccm module 


Scimitar-H 20W manpack radio 


Frequency range: 1.6-30MHz 

Number of channels: 284,000 at 100Hz spacing 
Preset channels: 10 fully programmable 
Power output 

manpack: 20W 

vehicle: 100W and 400W 

Remote operation: 2-wire up to 3km 
Power supply 

manpack: 12V dc nominal 

vehicle: 20-33V de 

Temperature range 

operating: -40 to +55°C 

storage: -40 to + 70°C 


MANPACK EXCL BATTERY 
Height: 80mm 

Width: 304mm 

Depth: 240mm 

Weight: 4.95kg 


Scimitar-H manpack version 
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MANPACK INCL NI-CAD BATTERY 
Height: 80mm 

Width: 304mm 

Depth: 338mm 

Weight: 7.72kg 


VEHICLE RADIO INCL 100W POWER AMPLIFIER AND APPLIQUE 
Height: 160mm 

Width: 240mm 

Depth: 350mm 

Weight: 12.6kg 


OPERATIONAL SPECIFICATION 
To relevant sections of DEF-STAN 07-55. Protected 
against driving sand, snow, rain and dust 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford 


Scimitar-V and Scimitar-M 


Scimitar-V is a frequency hopping, secure vhf combat 
net radio available as a manpack or, with vehicle 
applique unit and mount, as a vehicular radio. Crypto 
protection and frequency hopping circuitry are built into 
the basic radio; both facilities are selectable from the 
front panel 

The frequency hopping mechanism permits full 
band hopping without restriction on the number of 
frequencies included in a hop set or in the number of 
frequencies excluded from a block. The hop rate is not 
disclosed but is believed to lie between 150 and 400 
hops per second 

Scimitar-V will still provide an intelligible signal even if 
50 per cent of the hops are lost through ecm; this is the 
result of a special last hop recovery (substitution) 
algorithm. Both hopping and crypto fill data are injected 
into the radio together using a fill gun, the data having 
first been generated by a fill management unit 

Late entry into an already hopping net is possible by 
cueing on the frequency to which the net would revert 
on selecting fixed frequency operation; a further 
mechanism is provided to enable late entry to be 
effected even if jamming were to be experienced on that 
particular fixed frequency 

Orthogonal hop sets permit many separate nets to 
hop over identical frequencies without interference 
Selective calling is available on hop sets which are not 
orthogonal. If two radios are in selective communication 
they will be unaware of, and will not disturb, the rest of 
their net while actually speaking/listening. Between 
transmissions they will revert to the net and will receive 
any signal commencing at that instant 

Scimitar-V uses the same vehicular applique as 
Scimitar-H. It is fully automatically tuned and the 
function/mode/frequency setting is by knob control 
giving positive action and easy supervision. 


Scimitar-V manpack version 


Scimitar-M is a lightweight small-sized radio easily 
carried in the pocket of a combat jacketor in a pouch. It 
operates on ten selectable frequencies within the 68 to 
88MHz range. These frequencies are loaded via a fill 
gun, and are thus easily changeable 

Scimitar-M can be fitted with any suitable crypto 
algorithm of the user's choice, including that of the 
standard Scimitar-V when interoperability is achieved in 
the secure mode as well as in clear voice 

With an output power of 0.5 or 1.5 watts, the range of 
Scimitar-M is compatible with squads or platoon-section 
deployment. 


STATUS 

First hardware was shown in mid-1981 when it was 
announced that the UK Ministry of Defence had ordered 
a total of ten sets for evaluation. During 1985 a further 


quantity was purchased by the UK Ministry of Defence 
for extensive field trials scheduled during 1985/86. 

In July 1982 the Swedish Government adopted the vhf 
equipment as the basis for its new generation of military 
radios. The resulting radio, the TR8000, has successfully 
undergone trials and was the subject of a £40 million 
order in 1986 


TECHNICAL SPECIFICATION 

SCIMITAR-V 

Modes: fm and secure digital fm voice; secure and clear 
digital fm data; frequency hopping 

Frequency range: 30-88MHz 

Number of channels: 2320 at 25kHz spacing 

Preset channels: 6 each in clear, secure and anti-jam 
modes ; 
Compatibility: with 25 and 50kHz radios in clear mode 


Scimitar-V (top) and -H (below) vehicle versions 


Scimitar-V vehicle version 


Remote operation: 2-wire up to 3km 
Power supply 

manpack: 12V dc nominal 

vehicle: 20-33V dc 

Output power: 0.1, 5 or 50W 
Temperature range: -40 to + 55°C 


MANPACK 

Height: 240mm 
Width: 80mm 
Depth 

incl battery: 296mm 
Weight 

excl battery: 5.1kg 


VEHICLE 
Height: 240mm 
Width: 190mm 
Depth: 336mm 


SCIMITAR-M 
Modes: analogue fm voice and secure digital fm voice 


System 4000 Single-channel 
ECM-protected Radio System 


System 4000 is designed to fulfil all single-channel radio 
roles and provide a range of eccm facilities to counter 
any perceived ecm threat. 

Eccm facilities are offered on three levels: basic, 
in-built eccm, incorporated in the transceivers; applied 
eccm facilities in the form of applique modules; and 
growth potential in the design concept. 

Two major subsystems of the System 4000 are an hf 
transceiver and a vhf unit. 

The hf transceiver (PTR 2331) can be used as a 
manpack or in vehicles. In the vehicle mode it can 
operate either as a clip-in unit powered from the vehicle 
supply and using its built-in automatic antenna tuning 
unit (atu) to tune the vehicle whip antenna, or as a 
dedicated vehicle set using the 100-watt amplifier 
(PV4320) and solid-state automatic atu (PV4330) 
options. The transceiver provides a range of transmitter 
power settings and remote-control facilities. Basic eccm 
facilities offered include: programmable channels for 
command frequency change; multi-level power control 
enabling selection of minimum power to limit range and 
reduce the risk of interception, or increased power to be 
used in the event of jamming; and a complete interface 
for applied eccm facilities. 

Applied eccm facilities are provided by a range of 
applique units which offer frequency hopping (PV4350), 
burst transmission, in-band spread spectrum (PV4354) 
and encryption (PV430). Facilities being developed as 
part of the growth concept include null steering 
antennas, known as Interference Cancelling Equipment 
(ICE), and automatic control and polling systems. 

The vhf sub-system employs the same modular 
approach as that used in the hf sub-system. Basic eccm 
is again provided in the system design (linear receivers 
and clean transmitters) with full external control of the 
radio, Additionally, an on-channel carrier indicator is 
provided to warn of jamming. The 5-watt manpack 
transceiver (PTR4400) can be converted into a vehicle 
station with the addition of a 50-watt vehicle adaptor 
(PV4420) which contains all the filters for co-siting 
operation. 

A combined hopping/comsec unit (PV4550) or 
separate hopping or comsec units are provided as a 


System 4000 PTR4400 vhf radio deployed in a manpack 
role 


Frequency range: 68-88MHz fully synthesised (other 
bands available) 

Number of channels: 800 jn 25kHz steps 
Compatibility: with single-frequency simplex or 2-fre- 
quency simplex systems and with radios of 25 and 
50kHz channel spacing 

Power supply: 12V dc 

Power output: 0.5 or 1.5W into 50 ohm 

Temperature range: -10 to +55°C 

Height: 200mm 

Width: 83mm 

Depth 

incl lithium battery: 18mm 

Weight: <0.5kg 


OPERATIONAL SPECIFICATION 
Scimitar-V to relevant sections of DEF-STAN 07-55 or 
MIL-STD-810 


Manufacturer 
Marconi Secure Radio, Portsmouth 
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separate applique to enable tight control ot security 
The hopper unit allows the radio to operate as a 
medium-speed hopper covering the whole of the vhf 
tactical radio band. The hopping code is normally 
loaded via a fill gun (PV4255), although the code can be 
entered via the front panel keyboard in emergencies or 
by isolated detachments. The design also provides 
barred channels or groups of channels to eliminate the 
possibility of interfering with non-hopping friendly nets 
or otherwise allocated channels. The comsec facility 
provides digital encryption of speech and data at a rate 
of 16kbits/s in both single channel or hopping modes 
Other applied eccm facilities available for the vhf 
sub-system are interference cancellation equipment 
and burst transmission devices. The former can be 
achieved by two versions of ICE: manual ICE (PV4452) 
and agile ICE (PV4451) 

Manual ICE allows interference to be tuned out 
manually, enabling the user to eliminate jamming up to 
40dB stronger than the wanted signal. The equipment 
can be used when stationary with the manpack or 
vehicle, and at the base station 

Agile ICE is a more sophisticated, fully automatic 
equipment that can simultaneously cancel the effects of 
two jammers. While being used with a hopping radio, 
the processing gain is cumulative and up to 65dB can 
be achieved. 


STATUS 
Introduced in 1984 and in production 


Manufacturer 
Plessey Military Communications, Ilford 


Dual fit 4000 installation in a fighting vehicle 


PTR4300 in use with Australian Army in Project Raven 
Trials 


TA 940B 100-watt HF Amplifier 


The TA 940B 100-watt linear amplifier is designed to 
meet the demand for utilising low-power hf/ssb 
manpacks as driver transceivers for higher powered 
mobile, transportable or static systems for speech, 
telegraphy or teleprinter operation. A broadband linear 
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device operating from a drive input of 100mW or 5 watts 
pep, the TA 940B covers the full 1.6 to 30MHz range and 
provides a 100-watt pep output. It has continuous 
keydown capability giving fsk (F1B) at +40°C and 
continuous speech at + 55°C 

It is housed in a fully-sealed, desiccated, immersion- 
proof case and can be used under severe field 


conditions in either static or mobile roles. Primarily 
intended for use with the Racal range of hf transceivers, 
the TA 940B will operate with any hf transceiver or driver 
unit which delivers an rf output of 100OmW or 5 watts. 


TECHNICAL SPECIFICATION 
Modes: RE, J3E, A2A, ASE, F1B 


Frequency range: 1.6-30MHz 

Power output 

ssb, R3E, J3E: 100W pep 

am, A2A, A3E: 25W carrier 

fsk, F1B: 100W mean for specified duty cycle 
Output impedance: 50 ohms unbalanced 
Input: SW or 100mW (preset internally) 
Power supply 

max: 30V dc 

full performance: 28V dc 

degraded performance: 24V dc 


TA 944 100-watt HF Linear 
Amplifier 


The TA 944 100-watt hf linear amplifier is intended to 
meet the requirement for a self-contained lightweight 
amplifier suitable for use with ssb transceivers. Provid- 
ing 100 watts pep output from an input level of between 
1 and 5 watts pep, the TA 944 amplifier is designed for 
voice operation. 

Suitable for vehicle or static applications it is claimed 


TA 4044 HF Linear Amplifier 


The TA 4044 hf linear amplifier is designed specifically 
for the TRA931P transceiver in dual hf mobile instal- 
lations, but can also be used with the TRA931P in single 
hf or dual hf/vhf installations. It is also suitable for use 
with any hf/ssb transmitter or driver unit with 100mW or 
5-watt, 50-ohms output. 

The amplifier incorporates automatic level control 
circuits to maintain a constant output power level. It is 
capable of delivering an rf output of 100 watts pep at 
nominal supply voltages in a continuous duty cycle. The 
machined cast alloy casing is finned to form a large 
heatsink to limit the temperature within the sealed and 
desiccated unit. Physically it has been designed to 


TRA931 HF/SSB Manpack 
Transceiver (Syncal 30) 


The TRA931 Syncal 30 manpack is designed for 
low-cost military communication requirements. Provid- 
ing hf transmission and reception in the 1.6 to 30MHz 
frequency range, the synthesizer-controlled TRA931 
particularly suited for use as a manpack, but can b 
employed as a fixed or vehicle station by using selecte 
ancillary items. 28,400 synthesizer-controlled channe 
are available within the frequency range and 
search control provides continuously variable coverag 
between the 1kHz channel spacing. Designed primari 
for ssb operation, with usb or Isb selectable by th 
operator, the TRA931 also has facilities for am and cw 
operation. Cw operation by keyed tone is available in all 
modes. Transmitter power output is 20 watts pep but this 
can be reduced by approximately 6dB by means of a 
front panel switch. Completely sealed, the TRA931 
is dustproof and waterproof. This, together with 
conservatively-rated components, ensures extremely 
reliable performance under the most severe environ- 
mental and operational conditions. 

Low temperature versions of the transceiver are also 
available allowing operation down to -25°C (Y version) 
or to -40°C (L version). 
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STATUS 
In service in many countries world-wide. 


TRA931P HF/SSB Transceiver 


Offering all the facilities of the Syncal 30, the TRA931P 
provides the choice of up to eight predetermined 
frequencies, selected by a single front-panel channel 
switch, or 28,400 channels at 1kHz intervals, selected 
manually using the five rotary decade controls which 
also provide a read-out of the frequency selected. A 
search control allows continuous tuning by interpo- 
lation in 1kHz intervals. Designed primarily for ssb 
Operation with usb or Isb available, the TRA931P has 
facilities for voice or key operation in am or ssb modes. 


Temperature range 
operating: -10 to +55°C 
storage: -40 to + 70°C 
Height: 167mm 

Width: 339mm 

Depth: 225mm 

Weight: 8.6kg 


OPERATIONAL SPECIFICATION 
Designed to comply with relevant clauses of DEF-133, 
ES} 


to be the only amplifier of its type to incorporate a 
built-in antenna tuning unit which will match into 
standard 2.4-metre whip antennas, end-fed antennas 
and dipoles. Thus the overall size, weight, complexity 
and cost of a complete 100-watt system is greatly 
reduced. 

The TA 944 is fully waterproof and suitable for use 
under the most severe operational conditions. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 
Power output: 100W pep + 1cB into 75 ohms 


integrate readily with transceiver and filter units in the 
MA989B mounting frames. 

The TA 4044 operates from either 12 or 24 volts dc 
(floating earth) and includes an isolating converter and 
regulator to produce regulated 24-volt dc supplies for 
the associated transceiver and the automatic filter unit. 

Low temperature versions of the amplifier units are 
also available. They are identified by a suffix L. The low 
temperature versions have an extended working 
temperature range down to -40°C. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Power output 

at nominal supply voltage: 100W pep +1dB 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Number of channels: 28,400 

Power output 

high: ssb 20W pep, cw 20W, am 5W carrier 

low: reduced by approx 6dB 

Consumption: 1.5A for ssb average speech 

Antennas: 2.4m whip for operation above 2MHz, long 
wire or dipole 

Power supply 

portable operation: 24V 3.5Ah ni-cad rechargeable 
battery MA934 

vehicle operation: 12/24V dc power unit type MA937 
static operation: 100-125/200-250V 45-60Hz power unit 
type MA949 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 

BASIC SET 

Height: 116mm 

Width: 366mm 

Depth: 275mm 

Weight 

basic TRA931 unit: 5kg 

operational manpack with handset, whip antenna, 
ni-cad batteries, haversack and carrying frame: 11kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


TRA931 hf/ssb manpack Syncal 30 


Transmitter output power (available at the wide-band 
or dipole 50-ohm coaxial sockets, and at the whip 
antenna socket) is 20 watts pep, which can be reduced 
by approximately 7.5dB for low power operation. The 
whip and dipole antennas can be tuned by the integral 
manual antenna tuning unit. An rf output at low level is 
provided for connection to a 100-watt linear amplifier. 
Solid-state lights in the fascia of the meter indicate the 
required direction of rotation of the single antenna 
tuning control in coarse tuning. Fine tuning is indicated 
by the meter. 

The TRA931P uses a memory programmed using an 
MA4008 encoder unit. To enter the required channel 
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Manufacturer 
Racal-Tacticom Ltd, Reading. 


OVERALL UNIT 
Temperature range 
operating: -10 to +55°C 
storage: -40 to + 70°C 
Height: 116mm 

Width: 366mm 

Depth: 275mm 

Weight: 5.9kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


Temperature range 
operating: -10 to +55°C 
storage: -40 to + 70°C 
(low temperature versions) 
operating: -40 to +55°C 
storage: -40 to + 70°C 
Height: 144mm 

Width: 390mm 

Depth: 290mm 

Weight 

TA 4044: 17.5kg 

TA 4044B: 15.5kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


frequency the encoder unit is first connected to one of 
the two audio sockets on the TRA931P, the channel 
number is selected and the frequency set by the 
standard frequency synthesizer controls. Pressing the 
button on the MA4008 causes the frequency to be 
entered in the memory, automatically efasing the 
previous entry. Once the frequency is set the encoder 
unit is removed, making the frequency settings com- 
pletely secure. The encoder unit generates a coded 
signal which the memory circuit in the TRA931P 
decodes. Without this recognition signal the stored 
frequency cannot be reset. Channel setting can, where 
appropriate, be carried out by using the MA4008 at 
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base workshops or some other centralised frequency 
assignment control, reducing the possibility of incorrect 
frequency setting under field conditions. Furthermore, 
the operators in the field need not know any of the eight 
programmed frequencies. When power is disconnected 
the memory is sustained for several weeks by an internal 
nickel-cadmium cell. A solid-state light on the meter 
face indicates the selection of a programmed channel. 


ay 


TRA931P hf/ssb transceiver in 100W system 
configuration 


TRA931XH HF/SSB Transceiver 
with Frequency Hopping 
Capability 


The TRA931XH has been designed to meet a require- 
ment for frequency hopping eccm in the hf bands. It is 
available as a conversion kit with which to upgrade 
certain existing TRA931 transceivers, or as new 
equipment 

By retaining much of the existing design of the 
TRA931 and by consolidating the new circuitry into a 
small volume, the frequency hopping facility has been 
incorporated without degrading the characteristics or 
performance of the transceiver. With the exception of 
intercom, all the existing facilities have been retained. 

The TRA931XH is a fully synthesised ssb manpack 
covering the 1.6 to 30MHz range. Power outputs of 20 
and 5 watts pep are provided, while the transceiver can 
be coupled to a linear power amplifier to increase the 
output to 100 or even 400 watts for vehicle and base 
station applications 

The frequency. hopping sequence is very long and 
recurs only once every ten years. The establishment of 
a frequency hopping net involves each operator man- 
ually entering a_ six-digit code from which the 
hopping sequence is generated. Synchronisation is 
accomplished by a once-only burst transmission from 
the net control station and subsequent over/over times 
are not affected. Other stations can enter the net ata 


TRA967 VHF/FM Manpack 
Transceiver . 


The TRA967 manpack provides vhf/fm transmission 
and reception in the 36 to 76MHz frequency range. It is 
primarily designed as a manpack but can be used as a 
fixed or vehicle station with selected ancillary items. 

A total of 1600 synthesizer-controlled channels are 
available within the frequency range. A pre-tuned 
antenna matching unit obviates the need for a separate 
antenna matching control. 

Frequency can be changed very quickly by day or 
night; the four frequency digits are illuminated by 
Tritium Beta lights which do not require a power supply. 

Rebroadcast facilities are incorporated which can be 
utilised, by the use of two equipments, to extend specific 
communications service areas. Completely sealed, the 
TRA967 is dustproof and waterproof. The conser- 
vatively-rated components are designed to give reliable 
performance under the most severe environmental and 
operational conditions 


STATUS 
In service with a number of armies. 


The TRA931P can be deployed in a variety of ways 
and forms the basis of a multi-role-communications 
system. It can be operated as a 5- or 20-watt manpack 
transceiver. 

When associated with the TA 4044B linear amplifier, 
the MA4015 filter unit and the BCC 540B automatic 
antenna matching and tuning unit, a 100-watt hf system 
is formed for dual mobile installations. The MA4015 filter 
unit contains 32 bandpass filters to cover the hf range. 
The appropriate filter is automatically selected by the 
TRA931P when the operating frequency or channel is 
set. The selectivity introduced by the filter units virtually 
eliminates the mutual interference resulting from 
antenna to antenna coupling. Automatic control of the 
filter unit and automatic antenna tuning maintain the 
simplicity and speed of operation of the basic TRA931P 
transceiver. 

A low temperature version of this transceiver, 
designated TRA931PL, offers an extended low tempera- 
ture working range down to -40°C. 


STATUS 
In service with a number of countries. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, am, voice or 1kHz keyed tone 
Frequency range: 1.6-30MHz 

Number of channels 

28,400 in 1kHz steps selected by 5 in-line switches 
(manual) 

8 preset channels within range selected on separate 
channel switch 

Synthesised frequencies derived from tcxo, locking time 
<2s 3 

Interpolation between 1kHz steps selected by front 
panel search control 


Frequency stability: +2ppm over temperature range. 
Accuracy at +25°C >1ppm 

Receiver ssb sensitivity: 1yV pd rf input giving 10mW 
af output with > 15dB (s+n)/n 

Selectivity 

ssb: 6dB b/w 2kHz minimum, 40dB b/w 6kHz max 

am: 6dB b/w 8kHz minimum, 55dB b/w 40kHz max 
Power output 

high power: ssb 20W pep +1.5dB, cw 20W +1.5dB 

low power: reduction of 7.5 +1.5dB 

Antennas: 2.4m whip for operation above 2MHz, long 
wire or dipole 

Power supply 

portable operation: 24V 3.5Ah ni-cad rechargeable 
battery MA934 

vehicle operation: 12/24V dc power unit type MA937 or 
TA 4044B 

static operation: 100-125/200-250V 45-60Hz power unit 
type MA949 

Consumption: 2A for ssb average speech 
Temperature range 

TRA931P:-10 to +55°C 

TRAQ31PL: -40 to +55°C, (storage) -40 to + 70°C 
Height: 166mm 

Width: 366mm 

Depth: 275mm 

Weight 

basic TRA931P unit: 5kg 

operational manpack with handset, whip antenna, 
ni-cad batteries, haversack and carrying frame: 11kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


later time, and resynchronisation is required only once 
every eight hours. No programmers or fill guns are 
required and stations can revert to fixed frequency 
operation and then return to the hopping mode without 
losing synchronisation. 


STATUS 
Introduced in mid-1983 and in production. 


TECHNICAL SPECIFICATION 

Modes: usb/Isb voice fixed frequency or hopping, am 
voice, cw 1kHz keyed tone in all modes 

Frequency range: 1.6-30MHz 

Number of channels: 28,400 at 1kHz spacing 
Frequency stability: > +2ppm over operating tem- 
perature range compared with that at + 25°C 

Power output 

high power: 5W and 20W + 1dB 

low power: reduced by approx 7.5dB 

with TA 9044 amplifier and BCC 540 atu: 100W 

with TA 4034 amplifier and VRA 549 atu: 400W 

Power supply: see TRA931P entry 

Consumption 

transmit: >4A 

receive: >250mA 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


TRA931 XH hf/ssb transceiver 


TECHNICAL SPECIFICATION 

Mode: F3E narrow-band fm 

Frequency stability: +0.0015% (+15ppm) 
Channel spacing: 25kHz 

Receiver sensitivity: s/n ratio >12dB for 1nV emf with 
3kHz deviation at 1kHz 

Power output 

TRA967/1: 1W minimum 

TRA967/3: 3W minimum 

Antenna: 1m sectional whip 

Power supply: 12V dc 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 


INCL BATTERY 

Height: 285mm 

Width: 166mm 

Depth: 76mm 

Weight 

incl whip, handset and ni-cad battery: 3.5kg approx 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


TRA967 vhf/fm manpack 


Transportable Communications 
Systems 


The self-contained transportable station or shelter can 
be deployed by land, sea or air to any part of the world 
where it can operate without the need for local facilities 
or resources 

Transportable stations and systems are normally 
designed to meet specific user requirements. They can 
be built to full military specifications or to commercial 
specifications for use where buildings are unavailable, 
All equipment is installed and tested before shipment. A 
container-based station can be relocated as required. 
Systems can be installed in a wide range of vehicles. 


STATUS 

Large numbers of such systems have been supplied to 
British and other NATO services, and to military 
and police forces, international, government and 
commercial organisations in many countries through- 
out the world. 


Manufacturer 
Racal Communications Ltd, Bracknell. 


Interior of transportable communication system 


UK/PRC319 HF/VHF Tactical 
Radio 


The UK/PRC 319 is a microprocessor-based 50-watt 
hf/vhf tactical radio. The radio is claimed to give up to 
five times more transmit power per kilogram weight than 
any other portable in-service radio. 

Four detachable units — a _transmitter/receiver, 
electronic message unit and two antenna tuners — have 
been combined with a standard Clansman battery. 

Six deployment options are available ranging from a 
50-watt voice-only station, using pre-cut resonant 
antennas, to a 50-watt voice and burst data station 
capable of matching simple wire or rod antennas. The 
total system size is slightly less than 300 x 200 x 
110mm. A 50-watt transmitter extends the groundwave 
coverage out towards the first skywave hop 

Extension of the hf band, up to 40MHz into the vhf 
band, gives a close support vhf voice communications 
Capability using ssb as well as providing skywave 
channels under unusual ionospheric conditions. 

Low probability of intercept is enhanced as a result of 
using two-frequency simplex (transmitting on one 
channel and receiving on another), the use of burst 
data and dispensing with the constant intermediate 
frequency in the receiver. 


UK/PRC 319 meets full military specifications 


mi A 
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Transportable system on truck 


oy, 
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The integral pocket-size electronic message unit 
(emu), weighing 0.7kg, is also removable from the radio 
for independent operation. Powered by a _ built-in 
battery, it is capable of storing messages for up to 500 
hours. The emu also contains a forward error detection 
and correction system to STANAG 4202. Received 
messages are called from the memory store and 
displayed on a two line Icd display. The UK/PRC 319 can 
receive and store messages into memory even during 
unattended operations. 

In addition to the numeric only emu, a newly 
developed alpha-numeric unit has built-in crypto, 
edc and data interleaving. This emu variant has 
independent 2000 character receive and transmit 
memories and a range of user definable fixed format 
messages 

The UK/PRC 319 can match a variety of antennas 
and features fully automatic antenna tuner (turf) which 
permits the use of a remote antenna for covert 
operations. The turf can be operated remotely up to a 
distance of 50 metres from the radio through a single 
coaxial cable. 

Operator control is carried out through a keyboard 
and mode select switch. All control information is 
displayed on an Icd along with a range of user 
confidence checks. 

Ten pairs of channels can be pre-set and stored in the 
UK/PRC 319’s electronic memory; switching to a new 
pair of channels is effected by the depression of a single 
key, - 


STATUS 
Bought by UK MoD for use by special forces. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-40MHz 

Frequency setting steps: 100Hz 

Frequency accuracy: 5 x 10’ 

Channel storage: 10 receive/10 transmit 

Power output: burst greater than 50W; cw (morse) and 
voice (ssb) greater than 50W pep, low power between 
2-5W 

Temperature range 

operating: -31 to + 55°C, 

storage: -46 to + 70°C 

Humidity: 95% at 40°C 

Immersion: to 2m 


UK/PRC 319 hf/vhf tactical radio 


Turf tuning time: <220ms, remote operation: up to 50m 
through the coaxial cable 


UK/PRC320 Clansman and 
PRC320/1 HF/SSB Manpack 
Transceivers 


UK/PRC320 is a lightweight hf/ssb radio station 
designed as part of the British Army's Clansman range 
of radio equipments for combat use throughout the 
world. It is particularly suitable for use by long-range 
patrols or special forces because of its sky-wave range 
performance and hand generator system. 

The equipment is all solid-state and operates in the 2 
to 30MHz band with 100Hz channel spacing, which 


gives a choice of 280,000 frequencies. Selection is 
by decade knobs * which control a micro-miniature 
synthesizer locked to a temperature compensated 
reference oscillator, giving a high order of stability 
under all environmental conditions. The PRC320 
provides ssb (usb), am, cw (wide) and cw (narrow) 
facilities. Speech processing and automatic level 
control are employed to provide whisper speech 
facilities and a high mean output power. 

A transmitter output power of 30 watts pep working 
into a 2.4-metre whip antenna gives the PRC320 a 
ground-wave communications range in excess of 40km 
by day under normal conditions. 


UK/PRC320 Clansman hf/ssb manpack 


Manufacturer 
MEL, Crawley. 


The PRC320 is suitable for use as a ground station, 
working into static ground- or sky-wave antennas, 

Working into a dipole or end-fed antenna, sky-wave 
communications at ranges from 50 to 2000km or greater 
can be achieved. This range performance is due in part 
to the high-grade receiver and high-efficiency manual 
antenna tuning unit (atu) which is integral with the 
transmitter/receiver unit. ; : 

The radio is carried on the operator's back and 
allows him full use of his weapons. It is powered by 
rechargeable 24-volt nickel-cadmium batteries of 1 or 
3.3Ah capacity. Alternatively, the radio can be powered 
by a hand-generator system with a 1Ah battery, and can 
be operated remotely if required at distances up to 3km. 

With its manpack carrier and battery the PRC320 
can be used as a Clip-in vehicle installation. A 
vehicle-mounted antenna is used and the battery is 
float-charged by a dc charging unit from the vehicle 
supply. 

PRC320/1 is similar in appearance and built to the 
same standard as the PRC320 but provides Isb and usb, 
compatible am and cw (wide) facilities. Channel 
spacing is 1kHz providing 28,000 channels. PRC320- 100 
or PRC320/1-100 100-watt hf/ssb vehicle stations use 
the manpack station in its clip-in role to drive a 100-watt 
amplifier with automatic atu. 

VRC320/2 30-watt hf/ssb vehicle station is a vehicle 
variant in repackaged form which provides the same 
facilities as the PRC320/1 and has an automatic atu. 
VRC320/2-100 100-watt hf/ssb vehicle station utilises 
RT320/2 plus 100-watt amplifier with automatic atu. 


STATUS 
In production for British and other armies. Introduced in 
1976 since when more than 10,000 sets have been 
ordered. 


TECHNICAL SPECIFICATION 

Modes 

UK/PRC320: J3E ssb, ASE usb am, A1A cw wide and 
narrow 

PRC320/1: J3E ssb/usb, H3E Isb, comp am, A1A cw 
Frequency range 

UK/PRG320: 2-30MHz 

PRC320/1: 2-30MHz 

Channel spacing 

UK/PRC320: 100Hz intervals 

PRC320/1: 1kHz intervals 


Frequency stability: 1 x 10° over6 months 

Receiver sensitivity (o/c levels) 

UK/PRC320: 0.8uV ssb for 10dB (st+n)/n, 3.3uV 30% 
mod for 10dB (s+n)/n, 0.8uV cw (narrow) for 17dB 
(s+n)/n 

PRC320/1: 0.8uV ssb and cw for 10dB (s+ n)/n, 5yV 30% 
mod am for 10dB (s+n)/n 

Selectivity (nominal 6dB b/w) 

UK/PRC320: 2.9kHz ssb or cw (wide), 6KHz am, 300Hz 
Cw (narrow) 

PRC320/1: 2.9kHz ssb and cw, 2.4kHz comp am 

Power output 

manpack: 30W pep 

vehicle radio: 100, 30 or 3W pep selectable 

Power supply 

manpack: 24V, 3.3Ah rechargeable battery or power 
supply unit 

vehicle radio: 20-32V dc negative earth 


Manpack battery operating life: 12h at 1:9 tx:rx 
Temperature range 

MANPACK 

operating: -37 to + 55°C (plus solar radiation) 
storage: -40 to + 65°C 

Altitude 

operating: 2500m 

transport: 7500m 

Immersion: 1m for 2h 

Height: 106mm 

Width: 248mm 

Depth: 344mm 


RECHARGEABLE BATTERY 
Height: 72mm 
Width: 127mm 
Depth: 184mm 


UK/PRC344 Clansman UHF/AM 
Manpack Transceiver 


The PRC344 is a lightweight uhf/am radio station. It is 
interoperable with the Plessey PTR1751 airborne 
transmitter/receiver and the PVS1760 and PVS1730 
series of shipborne and ground multi-channel 
equipments. 

It is suitable both for ground-to-air links between 
combat troops and their supporting ground-attack 
aircraft and for control communications for emergency 
airfields and helicopter landing pads. It can also be 
used in small naval craft for the control of marine corps 
assault troops and naval landing parties. 


UK/PRC344 Clansman uhf/am manpack 


UK/PRC349 Clansman VHF/FM 
Squad Radio 


The UK/PRC349 squad radio comprises the basic 
RT349 transceiver together with audio equipment, 
battery, antenna, carrying holster and handbook. 
Designed to augment the Clansman range of radio 
equipment and to be fully compatible with existing 
manpack and vehicle installations, the RT349 is a vhf/fm 
transceiver intended for personal communications in 
combat conditions. The complete equipment can be 
slung from the shoulder or mounted on the back or 
chest by means of an adjustable, quick-release holster 
which is compatible with the soldier's web equipment. 
The transceiver is small enough to be carried in a 
special holster or in the pocket of a combat jacket. 
Operating over any 10MHz band in the 30 to 76MHz 
frequency range, the RT349 has synthesizer control and 
provides 400 speech channels at 25kHz spacing, The 
frequency deviation, channel spacing and squelch 
system are compatible with other vhf equipment in the 
Clansman range and with radios of similar performance. 
Additionally, the UK/PRC349 can trigger Clansman 
UK/PRC351/2 and UK/VRC353 rebroadcast stations. 
The RT349 has built-in internal protection against 
Open- and short-circuit antenna conditions and is 
protected against hf or vhf signals from collocated 
transmitters. An additional facility is available for 
transmitting a 1kHz signal tone to alert a listening 
Operator, providing simple signalling for use in silent 


The PRC344 is an all-solid-state am transmitter/ 
receiver operating in the 225 to 399.95MHz band with 
50kHz spacing, giving a choice of 3500 synthesised 
speech channels. Remote-control facilities operable up 
to 3km are incorporated; rebroadcast and homing 
beacon facilities are also provided. 

The transmitter output of 2.5 watts with the battle or 
elevated omni-directional antenna gives an operational 
range of greater than 160km for ground-to-aircraft 
working at an altitude of 9000 metres and 16km for 
ground-to-ground (line-of-sight) working. 

Operation involves channel selection by three decade 
rotary switches with two further controls for mode 
selection and volume level. The frequency indicator can 
be illuminated by switched dial light. 

As a manpack, the radio is operated from recharge- 
able nickel-cadmium batteries of 1 or 3.3Ah capacity. 
Alternatively the radio can be powered by the hand 
generator system which includes a 1Ah rechargeable 
nickel-cadmium battery. 

With its manpack carrier and battery the PRC344 
can be used as a Clip-in vehicle installation. A 
vehicle-mounted discone antenna is used and the 
battery is float-charged by a dc charging unit from the 
vehicle supply. 

The radio can also be used as a ground station 
feeding the elevated discone antenna. The PRC344 
uses the standard range of ancillaries. 


STATUS 

In production as part of Clansman programme and in 
service with the British Army. In early 1979 Plessey 
received an order worth more than £250,000 from 
an unnamed Middle Eastern customer for PRC344 
equipments to replace Larkspur A43 sets. In August 
1979 the Royal Netherlands Marine Corps ordered a 
number of PRC344 sets since when further orders have 
been received from countries in Africa and the Middle 
East. 


TECHNICAL SPECIFICATION 
Mode: am >80% 


ambush operations. This requires an extra push-button 
on the pressel box. 

Battery power saving circuits provide continuous 
on/off switching during no-signal conditions. A battery 
adaptor lead can be provided for use with a Clansman 
battery pack or vehicle battery, and battery chargers are 
available which enable different combinations of 
batteries to be charged simultaneously. The battery can 
be changed rapidly with a quick-release retaining screw 
and the battery's small size allows spares to be carried 
where extended operating periods are required. Power 
reversal is normally impossible using the standard 
battery packs but protection is provided against 
inadvertent reversal of input power polarity. 

The weight and size of the UK/PRC349 provide 
dismounted troops with a command communication 
facility at platoon or section level without reducing 
the soldier's fighting ability. The dimensions of the 
transceiver and the low profile antenna enable the set 
to remain inconspicuous for operations requiring 
seclusion, by not significantly altering the user's 
silhouette. The equipment has been designed for a 
minimum mtbf of 1500 hours at a 90 per cent confidence 
level under battlefield conditions. 


STATUS 

In production for the British Army as part of the 
Clansman programme. In late 1978 Racal was awarded 
a contract worth about £6 million by the Spanish 
Ministry of Defence to establish a manufacturing line for 
the PRC349 in co-operation with Equipas Electronicas 
SA (EESA). Production began in 1979 and both 


UK/PRC349 vht/fm squad radio 
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VEHICLE TRANSMITTER/RECEIVER 

Temperature range 

operating: -37 to + 55°C (plus solar radiation) 
storage: -37 to +85°C 

Height: 102mm 

Width: 255mm 

Depth: 280mm 

Weight: 5.6kg 


OPERATIONAL SPECIFICATION 
British Military Specification DEF-133, L3 


Manufacturer 
Plessey Military Communications, Ilford 


Frequency range: 225-399.95MHz 

Number of channels: 3500 digitally synthesised 
Channel spacing: 50kHz 

Frequency stability: better than +2kHz 

Receiver sensitivity: 2.V pd for better than 10dB 
(s+n)/n minimum, 15dB typical 

Selectivity 

at 6dB: >30kHz 

at 60dB: </70kHz 

Power output: 2.5W (carrier) typical, 2W minimum 
Power supply: 28V dc (22-29V) 

Consumption 

transmit: 28W 

receive: 5W 

Battery life (3.3Ah): 12h at 1:9 tx:rx 

Temperature range: -33 to + 52°C plus allowance for 
solar radiation 

Altitude: to 9000m 

Additional facilities: VOGAD contro! with over 26dB 
dynamic range. Beacon and rebroadcast facilities with 
intercom facility in rebroadcast mode. Remote-control 
up to 8km of field cable 


DIMENSIONS EXCL BATTERY 

(ENVELOPE SIZE INCL CONNECTORS, ETC) 
Height: 77mm 

Width: 223mm 

Depth: 240mm 

Weight: 4kg approx 


INCL 3.3AH BATTERY AND AUDIO UNIT 
Height: 77mm 

Width: 223mm 

Depth: 363mm 

Weight: 7.58kg approx 


OPERATIONAL SPECIFICATION 
Designed to DEF-STAN 00-1 categories A1, A2, B1, B2, 
B3 and C1, Meets requirements of DEF-133, L3 


Manufacturer 
Plessey Military Communications, Ilford. 
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companies have since been investigating the possibility 
of exporting Spanish-built equipments, especially to 
South America. There have been no announcements of 
any significant orders to date. 


TECHNICAL SPECIFICATION 

Mode: F3E narrow-band fm simplex 

Receiver sensitivity: 1uV signal produces s/n ratio 
> 10dB 

Power output: 250mW, 500mW or 1W 

Audio equipment 

(a) lightweight headset with boom microphone 

(b) lightweight headset with throat microphone 

(c) standard Clansman headset or handset 

With (a) or (b), special pressel box available providing 
tone signalling 


UK/PRC350 Clansman VHF/FM 
Manpack 


The UK/PRC350 can operate on any one of 841 
channels spaced at 25kHz intervals in the 36 to 57MHz 
band. The desired frequency is set by four Knobs on the 
side of the case which can be operated even while the 
operator is wearing Arctic mittens, or in the dark by 
counting clicks from the end-stops. 

Having set the four frequency control knobs the 
operator has then to set the only remaining control, 
the system switch, to one of its four positions: 
off/whisper/loud/noise-on. In the whisper position the 
audio output to the phones is reduced by a factor of 
about ten and the microphone sensitivity is increased by 
about the same amount. This position is used in 
situations close to the enemy where a minimum amount 
of noise is desirable. The loud position enables the set to 
be used in conditions of high ambient noise levels, 
such as may be encountered in active service. 
Noise-cancelling microphones can be supplied for use 
in these conditions. In the noise-on position the squelch 
or muting circuit is disabled and receiver noise is heard 
in the absence of a signal. This means that the position 
can be used to confirm that the receiver is still operating 
if a message has not been received for some time. 

The ancillaries include a terylene harness for carrying 
the set on the hip or back, manganese-alkaline 
batteries capable of operating for up to 12 hours or 
rechargeable nickel-cadmium batteries with a life of 9 
hours (at a 1:9 transmit/receive ratio), and selected 
battle antennas. Normally the 1.2-metre whip antenna is 


UK/PRC351/352 Clansman 
VHF/FM Manpacks 


The UK/PRC351/352 cover the 30 to 76MHz frequency 
band in which 1841 channels spaced at 25kHz intervals 
are available. Selection of operating channels is, as in 
the UK/PRC350, by means of four digital switches. 

Manpack station UK/PRC351 consists of a receiver/ 
transmitter, a rechargeable battery, a headset, handset 
and 1.2m whip antenna. The power output of this 
station is about 4 watts and the range to a similar 
station is about 8km. The power output can be 
increased to 20 watts by means of an amplifier carried 
on the same frame as the receiver/transmitter and 
connected to it by a coaxial cable. This complete 
20-watt station is designated UK/PRC352. A 24-volt 
3.3Ah rechargeable nickel-cadmium battery is available. 
This gives an 18-hour life at low power and a 9-hour life 
at high power (at a 1:9 transmit/receive ratio). 

The UK/PRC351/352 have remote-control and re- 
broadcast facilities: a pair of terminals on the face of the 
set opposite the main controls enable either a remote 
handset or another UK/PRC351/352 to be connected by 
a pair of telephone wires up to 3km long. A switch 
adjacent to the terminals enables selection of local 
operation, remote-control, automatic rebroadcast, in- 
tercom or call. The first two positions are self 
explanatory. In the rebroadcast position two sets 
connected together can be used to form a radio relay to 
extend the range or to enable operation on another net 
using a different frequency. In the intercom position the 
local operator can speak to the remote operator without 
the information being radiated. 


UK/VRC321 Clansman HF 
Transmitter/Receiver System 


The British Army Clansman UK/VRC321 hf system has 
been designed and developed for mobile military use in 
all types of armoured and logistic vehicle. It is 
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Antenna: whip, helical radiator, trailing wire 

Power supply: 12V dc nominal 

Battery life: 20h with manganese-alkaline battery at 
1:1:9 turx:standby cycle 
Temperature range: -20 
radiation) 


to +55°C (plus solar 


INCL MANGANESE-ALKALINE BATTERY 
Height: 244mm 

Width: 90mm 

Depth: 40.5mm 

Weight 

incl antenna: 1.5kg 


used and a rotating mounting socket on the set enables 
the rod to be rotated through 90 degrees when the 
operator is lying down. The headset and handset 
provided with a complete station can be connected to 
the set at the same time to enable an officer or second 
operator to monitor the circuit. 


STATUS 

Part of Clansman programme and in service with the 
British Army. Also sold to a number of other armed 
forces. 


TECHNICAL SPECIFICATION 

Mode: F3E, narrow-band fm at 5kHz deviation 
Service: single-frequency simplex 

Frequency stability: +5ppm 

Receiver sensitivity: 1uV emf for 10dB (s+n)/n 

Power output: 2W 

Power supply: 15V primary battery 12h life at 1:9 txirx. 
Alternative rechargeable battery available 
Temperature range: -40 to +55°C (plus temperature 
rise due to solar radiation falling directly on equipment 
for 6h/24h equivalent to 1130W/m? when perpendicular) 


INCL BATTERY 

Height: 267mm 

Width: 142mm 

Depth: 70mm 

Weight 

incl whip antenna: 3.1kg 


OPERATIONAL SPECIFICATION 
Complies with relevant clauses of DEF-133, L3 


Station radio UK/PRC352 is normally used with a 
ground-mounted antenna. This antenna gives the 
station a range of about 16km to a similar station 


STATUS 
Part of Clansman programme and in service with the 
British Army and other armed forces. 


TECHNICAL SPECIFICATION 

Mode: F3E, narrow-band fm at 5kHz deviation 
Service: single-frequency simplex 

Frequency stability: +3ppm over temperature range 
Receiver sensitivity: 11 emf for 10dB (s+n)/n 

Power output 

UK/PRC351: 4W 

UK/PRC352: 20W 

Power supply: 24V rechargeable sealed ni-cad battery. 
Temperature range: -40 to + 55°C (plus temperature 
rise due to solar radiation falling directly on equipment 
for 6h/24h equivalent to 1130W/m? when perpendicular) 


INCL BATTERIES, POWER AMPLIFIER AND CARRIER FRAME 
Height: 395mm 

Width: 240mm 

Depth: 120mm 

Weight (basic station) 

UK/PRC351: 7.5kg 

UK/PRC352: 9kg 


OPERATIONAL SPECIFICATION 
Complies with relevant clauses of DEF-133, L3 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


primarily designed as an hf vehicle station for mobile 
ground-wave operation, but can also be used as a 
ground station, or for sky-wave operation over long 
distances. 

Digital frequency selection in 100Hz steps over the 1.5 
to 30MHz band is provided. All frequencies are 
synthesised from one reference oscillator, with a 
warm-up time of less than 90 seconds, and the 


OPERATIONAL SPECIFICATION 
Complies with DEF-STAN 07-55 and MIL-STD-202E and 
810 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


UK/PRC350 vht/fm military manpack 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


UK/PRC351 vht/fm manpack 


receiver/transmitter frequency is selected by decade 
switches. 

Two stations can be operated independently in one . 
vehicle with only ten per cent frequency separation and 
1.8-metre antenna separation. This requires 150dB 
suppression of unwanted emissions and receiver 
responses. The equipment operates from a vehicle 
power supply which can have a wide variation in 


nominal voltage and suffer from ripple, surge and 
transient variations. It has a power consumption of 30 
watts on receive and 140 watts on transmit to provide 40 
watts pep output. Sub-unit construction is used with 
built-in test facilities for rapid maintenance. Direct 
connection is provided for audio-gear, remote-control, 
etc. 

For operation as a single set, or in the same vehicle as 
a vhf set, only the receiver/transmitter 321 and 
low-power atu are required. For operation in the same 
vehicle as a second hf set the rf selector unit (rfsu) is 
also required 

The controls and front-panel presentation have 
been designed to permit straightforward unambiguous 
operation without the need for extensive operator 
training. Protection circuits prevent damage from 
various hazards including local high-power trans- 
missions. The station can be operated by direct 
connection of audio gear, via the Clansman harness, or 
remote lines, etc. Provision is also made for rtt operation 
and the remote-control of a duplex transmitter from the 
receiver unit. 


STATUS 

In production since 1977 for the British and other 
armies. More than 5000 have been manufactured for the 
Clansman system with additional export orders worth in 
excess of £30 million. A£15 million order was placed by 
the UK Ministry of Defence in September 1983. 


TECHNICAL SPECIFICATION 

Modes: J3E usb suppressed carrier dsb, A1A cw wide 
and narrow, rtt with ancillary unit 

Tuning: required frequency available within 5s of setting 
decade switches 

Frequency stability 

after 90s warm-up: within + 22.5Hz 

after 5-minute warm-up: within +3Hz 

long-term: within 1 x 107 for 2 months 

Receiver sensitivity 

ssb and cw (wide): 1yV for 10dB (s+ n)/n 

dsb: 5yV 30% mod for 10dB (s+n)/n 

cw (narrow): 10yV for 20dB (s+ n)/n 

Power output 

high power: 40W pep (ssb), 25W cw 

low power: 5W pep (ssb), 5W cw 


UK/VRC322 Clansman HF 
Transmitter/Receiver System 


The British Army Clansman UK/VRC322 hf system has 
been designed and developed for mobile military use in 
all types of armoured and logistic vehicles. 

The UK/VRC322 is a medium-power hf station for 
mobile ground-wave operation, but is also capable of 
being used as a ground station, and for sky-wave 
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UK/VRC321 Clansman radio installed in Scorpion armoured fighting vehicle 


Power supply: 20-32V battery voltage with up to 7V p-p 
ripple, surges up to 100V and short transients up to 
+600V. Ac power supply unit also available 
Consumption 

high-power transmit: 140W average on ssb 

receive: 30W (35W with rfsu) 

Antennas: mobile, static ground-wave, end-fed sky- 
wave, dipole 

Temperature range: -37 to +52°C with full tropical 
sunlight 

Humidity: all units immersible 

Dimensions: all units except low-power atu and rfsu are 
360mm deep, 220mm high 


RECEIVER/TRANSMITTER 321 
(2 off for duplex) 

Width: 230mm 

Weight: 18kg 


‘operation over long distances. It can be used for 


simplex or duplex operation, and is also suitable for 
radioteletype operation. It has been designed to permit 
rapid unambiguous operation under all conditions with 
a minimum of operator training. The UK/VRC322 
employs the same RT321 drive unit as the UK/VRC321. 
Digital frequency selection in 100Hz steps over the 1.5 
to 30MHz band is provided. All frequencies are 
synthesized from one reference oscillator. Independent 
operation of two stations in one vehicle is possible with 
15 per cent frequency separation and 1.8-metre 


si 


UK/VRC322 Clansman radio in Land Rover 


LOW-POWER ATU 
Height: 140mm 
Width: 215mm 
Depth: 345mm 


RF SELECTOR UNIT 

(required for 2 hf set operation or duplex in 1 vehicle) 
Height: 150mm 

Width: 215mm 

Depth: 355mm 

Weight: 9kg 


OPERATIONAL SPECIFICATION 
Meets all relevant clauses of DEF-133 and current 
NATO specifications 


Manufacturer 
MEL, Crawley. 


antenna separation. This requires 150dB suppression 
of unwanted emissions and responses. The equipment 
operates from a 28-volt battery with variations within the 
range of 20 to 32 volts, with up to 7 volts peak-to-peak 
ripple and up to +600 volts transients. It uses a 300-wait 
linear transmitter, and sub-unit construction with 
built-in test facilities for rapid maintenance. Direct 
connection for audio gear, remote-control etc is 
provided. 


STATUS 
In production since 1977 for the British and other 
armies. 


TECHNICAL SPECIFICATION 

As UK/VRC321 except: 

Power output 

high power: 300W pep (ssb), 250W (cw) 

low power: 40W pep (ssb), 25W (cw) 

Consumption 

high-power standby: 250W 

high-power transmit: 1050W 

receive: 30W 

Dimensions: all units 360mm deep and 220mm high 


RF AMPLIFIER UNIT 
Width: 430mm 
Weight: 29kg 


HIGH POWER ATU 
Width: 300mm 
Weight: 18kg 


AC POWER SUPPLY UNIT 46A 
Width: 300mm 
Weight: 25kg 


OPERATIONAL SPECIFICATION 
Meets all relevant clauses of DEF-133. Meets current 
NATO specifications 


Manufacturer 
MEL, Crawley 
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UK/VRC353 Clansman VHF/FM 
Vehicle Radio 


The Clansman VRC353 vhf/fm radio system was 
designed primarily for fighting vehicles, although it is 
suitable for fixed or mobile ground stations, with 
provision for manual or unattended automatic rebroad- 
cast. It transmits and receives voice or data up to 
20kbits/s. 

The radio uses the 30 to 75.975MHz frequency range 
providing 1840 channels at 25kHz channel spacing. 
Frequency selection is by digital synthesizer with an 
accuracy better than five parts in one million over 24 
months’ use. 

Use of an elevated broadband end-fed whip antenna 
mounted on a 10-metre mast will provide ranges in 
excess of 80km. The radio's 50-watt output is also 
of importance when countering enemy jamming of 
communications. 

Two or more VRC353 radios can be operated at 
maximum power without mutual interference, provided 
the antennas are separated by at least 2 metres and the 
frequencies by five per cent 

The automatic rebroadcast facility permits a rebroad- 
cast station to be used as an automatic repeater station 
to extend the range which can otherwise be achieved 
between two terminal radios. Remote-contro!l over 3km 
of D10 assault cable or 5km of CT10 cable is possible. 
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A single frequency selector control allows rapid 
selection from the 1840 channels available, even when 
using protective gloves. In darkness the frequency can 
be selected by click-counting from zero. Failure to select 
a frequency within the frequency range of the radio will 
cause the dial light to flash and an alarm to be heard in 
the earphones 

Tuning is automatically controlled from the syn- 
thesizer logic. Retuning time is within ten seconds, 
during which time transmission is not possible and the 
dial light will continue to flash as a warning. The radio 
reaches operating conditions within a minute from 
switch-on, after which the frequency stability is within 
five parts in one million. 

An essential part of the complete vehicle weapon 
system are the intercommunication and control func- 
tions within an armoured fighting vehicle which are 
provided in the radio control harness. 

A range of control boxes, adaptors, cables and 
ancillary items are available to make purpose-designed 
control harnesses. Mechanical interchangeability and 
common mechanical and electrical interfaces are 
provided between harness units, radios and audio gear. 

Units can be changed and faults can be diagnosed 
down to sub-assembly level. After a brief period of 
instruction it is claimed to be possible to operate the 
equipment efficiently in the dark or in a vehicle moving 
across open country subject to high ambient noise from 
the vehicle or guns. 

Any vehicle radio installation can be created to suit 


UK/VRQ301C Mobile VHF/FM 
Radio Station 


The UK/VRQ301C, developed by Racal from the 
Clansman RT351 radio set, is suitable for use in all types 
of military vehicle, armoured or soft-skinned, and in 
other mobile applications such as helicopters. 

The complete station is of a design which meets all 
relevant military specifications. The UK/VRQ301C is 
available as a low- (4-watt) or high-power (20-watt) 
station. 

Comprising a receiver/transmitter RT351, rf amplifier 
AM352 (high-power station only), power supply BCC 
534, vehicle interface box BCC 550 and automatic 
antenna matching and tuning unit (aamtu) BCC 543, 
the UK/VRQ301C provides 1841 synthesizer-controlled 
communication channels in the 30 to 76MHz frequency 
range at 25kHz spacing. 

The system's receiver/transmitter is the RT351 Clans- 
man vhf radio set which has been adapted for use in 
mobile stations by adding a bolt-on front panel to 
prévide direct frequency read-out and a remote switch 
extension mechanism to enable the remote-control 
switch to be operated from the front of the set. The 
receiver/transmitter can therefore be replaced by a 
standard RT351 from a vhf manpack station if required. 


UK/VRQ301C vhf/fm radio 


user requirements for one, two or three VRC353 
transmitter/receivers in any armoured or soft vehicle. 
Installations can include built-in or remote loud- 
speakers, remote-control of operating facilities and 
provision for rebroadcast. The equipment can be used 
with the Marconi Type 063 antenna system 


STATUS 

Clansman VRC353 was developed in the mid- 1970s and 
first introduced in 1976. It remains in production for the 
UK Ministry of Defence as the only vhf/fm radio system 
to be installed in the fighting vehicles of the three 
services, ‘It forms the backbone of British military 
combat communications anywhere in the world and will 
continue to do so through most of the 1980s. The radio 
is operationally compatible with the Clansman vhf 
manpacks, the C42 No 2 Larkspur, the AN/PRC-77, 
AN/VRC-12 and SEM25. The VRC353 has also been sold 
to the Royal Netherlands Marine Corps as well as armed 
forces in Africa and the Middle East. 


TECHNICAL SPECIFICATION 

Modes 

voice: fm narrow with 150Hz tone, fm wide, fm wide tone 
with 150Hz tone, fm wide data, fm narrow data 

data: up to 750 baud, input through adaptive telegraph 
radio (atr); digital up to 20kbits/s 

telegraph: up to 150 baud using atr. Wide frequency 
shift + 425Hz at 2kHz; narrow frequency shift +42 5Hz 
at 425 and 2805Hz 

facsimile: with appropriate units 

Frequency range: 30-75.975MHz 

Power output: 50, 15, 1 or 0.1W nominal by front-panel 
switch selection into 50 ohm load. 35W into load with 2:1 
VSwr 

Temperature range 

operating: -40 to +55°C 

storage: -40 to + 65°C 

Height: 21cm 

Width: 24cm 

Depth: 36cm 

Weight: 22.2kg 


OPERATIONAL SPECIFICATION 

Designed to satisfy DEF-133 L3, environmental stan- 
dards. Will keep within performance specification when 
subjected to ambient working temperatures of -40 to 
+ 55°C plus direct solar radiation; shock and vibration 
in armoured fighting vehicles travelling across open 
country, impact of non-penetrating shell, or shock of 
delivery by normal parachute techniques; driving rain, 
high humidity, dust and immersion to 1.5m; variations in 
28V power supply between 21.5 and 32V with 4V ripple or 
+600V spikes; open- or short-circuit conditions on 
antenna output 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


Multi-set UK/VRC353 installation 


The UK/VRQ301C has been designed to be used 
directly with the BCC 400 series harness and the 
Larkspur A or B harnesses. It can also be used with the 
Clansman radio control harness or any other vehicle 
harness. The station operates from a nominal 24-volt 
(20- to 33-volt), positive or negative earth, dc supply. The 
aamtu has a silent tune facility controlled by the 
operator. In this mode, while the aamtu circuits are 
adjusting themselves to the optimum matching and 
tuning position, no rf radiation occurs. The unit also 
introduces a high degree of selectivity into the antenna 
circuit, an important feature where two stations are 
operated in close proximity. Fully automatic, the aamtu 
can be mounted close to the antenna base without 
regard to accessibility. 


VRC320/2 100-watt HF Vehicle 
Radio System 


The VRC320/2 100-waitt hf/ssb radio system comprises a 
transmitter/receiver RT320/2, rf power amplifier PV 1311 
and automatic antenna tuning unit (aatu) PV 1313. It is 
built to full military environmental standards and is 
suitable for use in soft-skinned or armoured vehicles or 
for static installations. The primary mode of operation is 
ssb but facilities for am and cw operation are also 
provided. 

When operating into a vehicle whip antenna, the 
system will provide reliable ground-wave communi- 
cation up to 100km over average rolling terrain. 
Considerably greater ranges can be obtained using 
sky-wave propagation. The system is normally powered 
from a 24-volt (nominal) negative-earth vehicle battery 
supply. Protection is incorporated against supply spikes 
and surges and reversed polarity connection. 

The system is very small and compact and is 


STATUS 
In production since 1976. 


TECHNICAL SPECIFICATION 

Modes: F3E narrow-band fm at 5kHz deviation 
Facilities: local, remote, rebroadcast and intercom 
operation 

Power output: 4 or 20W 

Power supply 

inputs: 20-33V, positive or negative earth (12V operation 
available) 

output: 24V stabilised 

Temperature range: -40 to +55°C (plus temperature 
rise due to solar radiation falling directly on equipment 
for 6h/24h equivalent to 1130W/m? when perpendicular) 


particularly easy and flexible to install since all three 
units can be mounted separately or on top of each 
other. 

A typical installation in an armoured or soft-skinned 
vehicle would comprise an RT320/2 transmitter/receiver, 
PV 1311 100-watt linear power amplifier, PV 1313 aatu, 
PV 1316 vehicle antenna system and PV 1317 vehicle 
mounting frame. 

The RT320/2 transmitter/receiver is a variant of the 
British Army’s PRC320 manpack with which it has a high 
degree of module commonality. 

The radio operates in the 2 to 30MHz frequency band 
and incorporates a frequency synthesizer. Any one of 
28,000 channels can be selected in steps of 1kHz by 
decade controls. 

The transmitter output is 12 watts pep with automatic 
level control to maintain the power output at optimum. 
Speech processing is incorporated to enable the 
transmitter to be fully modulated by widely varying voice 
input levels. An interface unit is incorporated for the 
automatic control of the PV 1313 aatu. 

The PV 1311 is a 100-watt linear transmitter power 


VRC320/2 transmitter/receiver, atu and 100W amplifier installed in fighting vehicle 


VRM4145 HF Programmable 
Transceiver 


The VRM4145 is a 100-watt hf programmable radio 
station which incorporates a remote, microprocessor- 
based control unit for operating up to 50 metres from 
the main equipment. 

Built to military specifications and contained in a fully 
sealed unit, the VRM4145 is suitable for a range of 
applications, including use in small vehicles, tanks, 
military bases, embassies and security force stations 

The integrated 100-watt system operates across the 
entire hf 1.6 to 30MHz frequency range and has ten 


programmable channels anywhere within the range or 
manual selection of 284,000 frequencies in 100Hz steps 
by six decadic switches. An automatic antenna tuning 
unit provides for fast frequency change, taking less than 
one second to switch from one programmed frequency 
to another. The radio also has full squelch control, 
operated from a front panel switch to mute all 
background noise 

All the electronics and the power supply are 
contained in modular form in a single unit. An optional 
built-in modem is available and ancillaries include 
facsimile and speech/data security options. 

The VRM4145 can also be used to drive the MA4034B 
and VRA 549 to provide a 400-watt mobile station 
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Height: 178mm (+ 12mm when fitted with runners) 
Width: 248mm 
Depth: 386mm 
Weight: 13.5kg 


OPERATIONAL SPECIFICATION 
Meets all relevant clauses of DEF-133, L3 and 
MIL-STD-188B 


Manufacturer 
Racal-Tacticom Ltd, Reading 


amplifier for fixed stations or mobile applications. It is 
intended primarily for use with the RT320/2 vehicle 
transmitter/receiver or the RT320 or RT320/1 manpack 
transceivers but can also be used with any other similar 
transmitter/receiver. It provides a regulated dc output of 
4 amps at 26 volts for supplying the RT320/2 
transmitter/receiver. 

The PV 1316 antenna system incorporates a mount- 
ing base derived from the system, with an angle adaptor 
and a number of MS section whip antenna elements to 
make up three-, four- or five-metre antennas. 

The PV 1317 vehicle mounting frame has been 
designed to provide a shock-absorbing mount for the 
transmitter/receiver, power amplifier and aatu when 
mounted one on top of the other. 

Variants are available in which the RT320/2 transmit- 
ter/receiver is replaced by either the RT320 or RT320/1 
manpack transmitter/receiver in its clip-in role. It can be 
quickly and readily removed from the vehicle for use as 
a manpack. 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, H3E comp am, A1A cw 
Frequency range: 2-30MHz 

Channel spacing: 1kHz 

Power output: 100/12/3W pep (selectable) 
Power supply: 20-32V dc (negative earth) 
Consumption 

average: 6A 

peak: 15A 

Temperature range 

operating: -37 to +55°C (plus solar radiation) 
storage: -37 to + 85°C 

Immersion: 1m for 2h 


RT320/2 

Height: 255mm 
Width: 280mm 

Depth: 102mm 
Weight: 5.6kg 


PV 1311 

Height: 245mm 
Width: 275mm 
Depth: 140mm 
Weight: 4.6kg 


PV 1313 AATU 

Frequency range: 2-30MHz 

Tuning range: 4m vehicle whip 2-30MHz; 5m vehicle 
whip 2-30MHz; 10m whip 2-12MHz; long wire antennas, 
various lengths with adaptors, 2-30MHz. (Tuning 
adjusted automatically by servo-mechanisms In unit) 
Height: 245mm 

Width: 275mm 

Depth: 140mm 

Weight: 6kg 


OPERATIONAL SPECIFICATION 
iio DEF=183,E3 


Manufacturer 
Plessey Military Communications, Ilford. 


STATUS 
The VRM4145 was introduced in 1979 and is in use 
world-wide. 


TECHNICAL SPECIFICATION 

Modes: J3E and H3E Isb/usb am voice, J2A Isb/usb cw, 
fsk, fax, encryption 

Frequency range: 1.6-30MHz 

Number of channels: 284,000 at 100Hz spacing (10 
preset within band) 

Power output 

high: 100W + 2/-1dB 

medium: 10W nominal 

low: 10mW nominal 
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Consumption 

max: <16A 24V dc 
standby: <1.5A 24V dc 
Temperature range 
operating: -10 to +70°C 
storage: -40 to + 70°C 


TRANSCEIVER/POWER SUPPLY 
Height: 255mm 

Width: 400mm 

Depth: 285mm 

Weight: 26kg 


EXTENDED CONTROL UNIT 
Height: 75mm 
Width: 230mm 
Depth: 150mm 
Weight: 1.9kg 


OPERATIONAL SPECIFICATION 
Designed to comply with relevant clauses of DEF-133, 
L3 


Manufacturer 
Racal-Tacticom Ltd, Reading 


VRM4145 in hovercraft cabin 
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VRM4125 400-watt HF Integrated 
Radio System 


The VRM4125 is an hf programmable radio system 
designed for static and mobile roles. Developed from 
the VRM4145 system, it provides ouputs of 20, 100 and 
400 watts covering the hf band. The basic system 
comprises a small extended control unit for use in a 
command post or control location, and a fully 
remotable transceiver providing an rf ouput of 20 watts. 
For higher power applications the 100-watt TA4044D 
and 400-watt TA4034B amplifiers are used. 

The basic system is designed to operate into the 
BCC540B aamtu. For 400-watt systems, the BCC549 
aamtu is used. The control unit, MA4054 or MA4935A, 


VRM5080 VHF 50-watt Tank 
Transceiver 


The VRM5080 50-watt vhf tank transceiver covers the 30 
to 76MHz frequency range. It incorporates a built-in test 
sequence which automatically checks transceiver 
performance and displays results. 

A 16kbits/s data capability is also incorporated in the 
transceiver and options extend the facilities to include 
built-in pseudo-white-noise encryption of both data 
and speech. 

The front panel, providing full control over a simple 
serial data line, can be mounted anywhere on a tank 
with a radio located in the hull or a similar remote 
position. It also provides control of two radios from a 
single remote position. 

The control enables selection of operating frequency 
and up to nine preselected channels as well as 
encryption codes and the transceiver mode. An 
alpha-numeric display gives read-out of frequency and 
status. ' 


STATUS 

First announced in September 1979, the VRM5080 is in 
production by Racal for users world-wide and by 
Kapsch for the Austrian Army. 


TECHNICAL SPECIFICATION 

Mode: F3E narrow-band fm simplex 

Frequency range: 30-76MHz 

Number of channels: 1841 with 9 pre-programmable; 
25kHz spacing 

Power output 

high: 50W 

medium: 10W 

low: 5SmW 

Power supply: 24V dc (nominal) negative earth 


permits the transceiver and amplifier to be installed ata 
distance of up to 50 metres from the operator position 
The unit has six decadic frequency control switches 
which enables any one of 284,000 channels to be 
selected. Ten channels can be pre-programmed 
and stored in a memory and when using the 
pre-programmed channels, the transmit and receive 
frequencies can be separately programmed for use in 
the two-frequency simplex mode. 


TECHNICAL SPECIFICATION 

Modes: J3E Isb/usb, H3E am voice, J2A Isb/usb cw; fsk, 
fax and encryption with optional ancillaries 

Frequency range: 1.6-30MHz 

Number of channels: 284,000 at 100Hz spacing; 10 
preset 


Power output: 100mW, 10W, 100W, 400W 
Power supply: 24V dc; optional ac power supplies 
available 

Temperature range 

operating: -10 to + 70°C 

storage: -40 to + 70°C 

Weight 

transceiver: 12kg 

extended control unit: 1.9kg 

100W amplifier: 20kg 

40W amplifier: 34kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


Dual VRM5080 system installed in Chieftain main battle tank 


Temperature range 
operating: -40 to + 70°C 
storage: -40 to + 70°C 
Weight: 13.5kg 
Consumption 

high power: 7.5A max 
low power: 1.5A max 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


VRQ319/BCC39B Vehicle/Manpack 
HF Transceiver 


The VRQ319 is a 100-watt hf vehicle station incorpor- 
ating the BCC39B transceiver and vehicle interface unit 
(viu). When removed from the viu, the BCC39B becomes 
a manpack radio powered by a 24- volt battery with a 
reduced output of 50 watts when using a half- wave 
dipole antenna, or 25 watts when used with the BCC565 
aatu operating into whip or long-wire antennas. Both 
versions can also be supplied as low power radios with 
a maximum output of 5 watts. 

All control functions, such as mode selection, 
channel selection, frequency, volume and power 
settings are through a removable keyboard/display unit 
which can be operated up to 10 metres from the radio 
via a multi-core cable. 

Two aatus — the BCC540F for high power (100 watts) 
and the BCC565 for portable use. The aatu is used 
remotely up to a distance of 50 metres from the set with 
only a coaxial connection between them. This coaxial 
cable provides both the rf path and the digital channel 
tuning data from the transceiver. 

The VRQ319/BCC39B operates on usb or Isb in either 
single- frequency simplex or two-frequency simplex 
mode. 
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Frequency information is held in a non-volatile 
memory and retained even when the control panel 
keyboard and/or main set batteries are removed. 

The VRQ319/BCC39B can be used in the burst 
transmission mode employing a Merod device and can 
maintain long messages at the high power levels. In the 
cw and ssb/voice operation modes, high power levels 
are permissible on a continuous basis at the maximum 
operating temperatures. 


STATUS 

Believed to have undergone trials with the US Army in 
South America. Also sold in the Middle East. An adaptive 
version was introduced in 1987. 


TECHNICAL SPECIFICATION 

Modes: usb or Isb; ssb voice/data using 2-tone fsk up to 
300 baud, cw up to 30wpm 

Frequency range: 1.5-30MHz, 10 pre-programmable 
channels simplex; 5 transmit, 5 receive, in 2-frequency 
simplex 100Hz channel spacing 

Power output 

vehicle: 100/50/5W pep 

manpack: 50/5W pep nominal; 25W with BCC565 aatu 
Power supply 

vehicle: 12/24V de (VRQ319) 

manpack: 24V battery pack (BCC39B) 


BCC39B with vehicle interface unit 
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VRQ319 VEHICLE STATION 
Height: 220mm 

Width: 207mm 

Depth: 220mm 

Weight: 6.8kg 


BCC540F ATU 
Height: 210mm 
Width: 140mm 
Depth: 321mm 
Weight: 6kg 


BCC39B MANPACK TRANSCEIVER 
Height: 77mm 
Width: 207mm 
Depth: 155mm 
Weight: 2.3kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


BCC39B controlled by detachable keypad 


UNITED STATES OF AMERICA 


40BB2P8V VHF Tactical FM RF 
Power Amplifier 


The 40BB2P8V amplifier is a solid-state rf power booster 
for use in the 30 to 80MHz tactical fm communications 
band. It is intended for use with the PRC-77 family of 
radios (GRC-125, GRC-160, VRC-53, VRC-64), but can 
be used with any radios providing 0.25 to 10 watts of 


270K-—1 Speaker/Control Unit 


The 270K-1 speaker/control unit provides amplification 
and speaker output of audio signals from 600 ohms 
receiver outputs for universal application with a variety 
of transceiver or transmitter/receiver installations. 
Audio amplification of received signals of 1 to 100mW, 
600 ohms, provides a speaker output of 2.5 watts. A 
volume control for adjustment of speaker output level is 
provided along with microphone and headset jacks. 

A blank panel insert is provided to allow user 
mounting of additional required controls. The panel 
insert can be removed to permit mounting of the Collins 
C-7999 remote-control unit for remote control of 
the AN/GRC-171(V)1 uhf/am transceivers, or Collins 
C-10902 for remote control of the AN/GRC-211 vhf/am 
transceivers. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


output power. The amplifier is claimed to work equally 
well with older radios the power output of which has 
fallen off. 

Features include fail-safe antenna switching circuitry, 
automatic power levelling and mismatch protection. 
The field maintenance requirements are virtually 
non-existent; however, modular construction and built- 
in test equipment make field repair straightforward 
should it be required. 


TECHNICAL SPECIFICATION 

Frequency range: 30-80MHz 

Power supply: 22-32V dc, 27.5V dc nominal 
Power gain: 60-15dB depending on drive level 
Mismatch capability: 20:1 vswr 

Power output: 30-50W 


Manufacturer 
MILCOM International Inc, Los Alamitos, California. 


270K-1 speaker/contro! unit 
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514P—1 Control Unit 


The 514P-1 control unit provides either local or remote 
control of the AN/GRC-171(V)1 uhf/am transceiver or 
any other multi-channel transceiver that uses parallel 
bcd frequency control. 

Manual frequency selection of any of 7000 channels 
(with 25kHz spacing) and preset channel selection of 
any of 20 preset frequencies are both provided 
throughout the 225 to 400MHz frequency range. The 
preset channel feature uses a mechanical drum 
memory. Preset channel frequencies are changed with 
front-panel controls, and channel selection is made 
with a single tuning Knob. Manual frequency selection is 
by thumbwheel switches on the front panel. The 514P-1 
control unit is solid-state and designed for standard 
rack mounting 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Number of channels: 7000 manual, 20 preset, 25kHz 
spacing 

Power input: +26 and -0.7V dc (from transceiver under 
control) 

Control distance: 300m max (max resistance, 2.5 
ohm/line using twisted shielded pair) 

Mibf: 25,000h 


514P-—1A Control Unit 


The 514P-1A control unit provides either local or remote 
control of the AN/GRC-171(V)2 uhf am/fm transceiver 
or any other multi-channel transceiver that uses parallel 
bed frequency control. 

Manual frequency selection of any of 7000 channels 
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514P-1 control unit 


Temperature range: -29 to +60°C 
Humidity: 5-95% 

Height: 89mm 

Width: 483mm rack 

Depth: 79mm 

Weight: 2.25kg max 


(with 25kHz spacing) and preset channel selection of 
any of 20 preset-frequencies are both provided 
throughout the 225 to 400MHz frequency range. An 
additional fixed internal preset frequency tunes the 
transceiver to the 243MHz distress frequency by 
selection of the guard position of the mode selector to 
allow emergency transmission if a distress call is 
received on the AN/GRC-171(V)2 guard receiver. The 
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514P—2 Control Unit 


The 514P-2 control unit provides either local or remote 
control of the VHF-400 vhf/am transceiver, or any 
other multi-channel transceiver that uses parallel bcd 
frequency control 

Manual frequency selection of any of 1440 channels 
(with 25kHz spacing) and preset channel selection of 
any of 20 preset frequencies are both provided 
throughout the 116 to 152MHz frequency range. The 
514P-2 control unit is completely solid-state and 
designed for standard rack mounting 


TECHNICAL SPECIFICATION 

Frequency range: 116-152MHz 

Number of channels: 1440 manual, 20 preset, 25kHz 
spacing 

Power input: + 26 and -0,7V dc (from transceiver under 
control) 

Control distance: 300m max (max resistance, 2.5 
ohm/line using twisted shielded pair) 


648W-1 50-watt Power Amplifier 
Applique 


Using the existing MT-1029 (VRC-12) mounts, the 
ruggedised 648W-1 50-watt vehicle applique and 
628K-1 transceiver provide drop-in replacement for 
existing RT-524 and RT-246 types of VRC radios. 
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Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


514P-1A control unit is completely solid-state and 
designed for standard rack mounting. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Number of channels 

7000 manual, 20 preset 

1 guard (243MHz distress frequency) 

Power input: + 5 and -0.7V dc (from transceiver under 
control) 

Control distance: 500m max (max resistance, 27 
ohms/line using twisted shielded pair) 

Mtbf: 25,000h 

Temperature range: -29 to + 60°C 

Humidity: 5-95% 

Height: 89mm 

Width: 483mm rack 

Depth: 79mm 

Weight: 2.25kg max 


Manufacturer 


Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


514P-1A control unit 


514P-2 control unit 


Mtbf: 25,000h 

Temperature range: -29 to + 60°C 
Humidity: 5-95% 

Height: 89mm 

Width: 483mm rack 

Depth: 79mm 

Weight: 2.25kg max 


The 50-watt output power level is selected from the 
648K-1 front panel. When the equipment is in the bypass 
mode, the transmit rf output level is established by the 


transceiver being used. 


STATUS 
Introduced at the end of 1982 and in production. 


648W-1 50W amplifier 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


TECHNICAL SPECIFICATION 
Frequency range: 30-88MHz 
Rf input power: 5W fm 
Power supply: 28V dc +5V 
Temperature range 
operating: -40 to + 66°C 
storage: -62 to +71°C 
Humidity: 0 to saturation 


Altitude 
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Manufacturer 
Rockwell International, Collins Defense Communi- 


operating: 4500m 
non-operating: 12,000m 
Height: 172mm 

Width: 388mm 

Depth: 343mm 

Weight: 18kg 


671V-—6 Receiver-Exciter 


The 671V-6 tactical receiver-exciter adds half-duplex 
capability to the Rockwell PRC-515 manpack and 
GRC-220 vehicular tactical hf radio systems. 

The design of the unit features two sets of frequency 
selectors for split-frequency receive and transmit 
capability. This is said to improve networking and 
reduce the threat of intercepted messages. 


718U-—2C HF Communications 
System 


The 718U-2C serial control hf communications system 
is designed for installation at fixed sites and in various 
types and sizes of vehicle and vessel. The 400-watt 
system provides surface-to-surface and surface-to-air 
communications. It is of solid-state modular construc- 
tion and is contained in three environmentally sealed 
units. 

It provides continuous transmission and reception on 
any of 280,000 channels in the usb, Isb, ame, and cw 
modes of operation. It is capable of operation with fsk 
keyers, narrow-band secure voice vocoder systems, 
and in similar modes with appropriate data modems. 

The system can be controlled locally, remotely up to 
8km over two pairs of field wires, or remotely over 
extreme distances using land-lines, radio links, or 
microwave links. Intercom capabilities are provided 
between local and remote controls. 


719D-—15 HF Portable Transceiver 


The 719D-15 is a 150-watt hf portable transceiver 
built to meet a range of tactical communications 
requirements. A synthesizer is used to enable frequency 
coverage from 2 to 30MHz in 100Hz steps. Antenna 


719D-15 hf transceiver 


4200 Series Multiplex Interface 
Unit (MIU) 


The 4200 multiplex interface unit (miu) facilitates bulk 
comsec for voice and data links. Multiple channels of 
digitised and/or data links can be multiplexed into an 


Adaptive Power Applique (APA) 


The adaptive power applique (apa) automatically and 
adaptively controls the rf power level for each 
communication path in the Sincgars net. A micropro- 
cessor-controlled unit, the apa measures channel 
quality and signal strength and uses these parameters 


The half-duplex 671V-6 is compatible with all 
PRC-515 and GRC-220 radio systems and accessories 
and operates with most cryptographic units. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


671V-6 receiver-exciter 


STATUS 
In service with the US Army, the Royal Netherlands Army, 
and in Israel, Saudi Arabia and Yugoslavia, 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Number of channels: 280,000 in 100Hz increments 
Power output: 400W pep or average into 50 ohm with 
1.3:1 vswr 


RADIO SET CONTROL 
Height: 308mm 
Width: 234mm 
Depth: 188mm 
Weight: 7.35kg 


RECEIVER/TRANSMITTER GROUP 
Height: 258mm 

Width: 582mm 

Depth: 662mm 

Weight: 37.2kg max 


tuning is fully automatic. Voice/ew communication is 
available on usb, Isb and ame, with line audio input 
available for data communication. 

The basic configuration consists of a 3/77L-2 
control, 671V-2 receiver/exciter, and 549C-1 power 
amplifier/coupler. Controls have been reduced to a 
minimum and are designed so that the radio can be 
controlled even when the operator is wearing gloves. 
The automatic antenna tuner enables the transceiver to 
use a wide variety of antennas without adjustment of 
controls or switches. Several control panel configur- 
ations are available to fulfil users’ specific needs. The 
basic radio weighs less than 13kg and is powered by a 
BB-451 battery. Each user, however, has the option of 
choosing a battery system which best meets particular 
mission and logistic support requirements. Typically the 
antenna used is either the AS-1320 five-metre whip, or 
the NV1S 637K-1 dipole. Also available are the 963A-2 
transceiver packframe, 963A-3 battery/accessory pack- 
frame, handset, counterpoise, and power cable. 

The 719D-15 vehicular configuration is obtained 
through the addition of the 998W-1 power conditioner, 
mounting trays, and appropriate antenna. The system 
can be installed in both soft and hard vehicles. The 
system can be removed from the vehicle by means of 
quick disconnect latches. The addition of an ac/dc 
power supply is all that is required for a fixed-base 
station. 


aggregate digital data channel which is protected by a 
single comsec device. The aggregate trunk speed of the 
MIU is 9600 bits/s with fall back speeds of 7200 or 4800 
bits/s in the event of degraded lines. 

The MIU consists of a supervisory processor, a trunk 
interface, a status/control board, voice digitising and 
data link equipment, a multiplexer and the UTLM-2 
universal tactical link modem. The latter meets TADIL-B, 


in acontrol algorithm to adjust rf power on a call by call 
basis. 

The apa’s physical interfaces are a 6-pin connector 
for the H-250 or similar handset, a 6-pin connector for 
radio microphone audio and ptt, and an 8-pin control 
connector for the radio power, fixed level audio and 
signal strength control. It can be used with fixed 
frequency or frequency hopping Sincgars transceivers, 
and can be adapted to any tactical set which 


cations, Cedar Rapids, lowa 


ANTENNA COUPLER GROUP. 
Height: 320mm 
Width: 458mm 
Depth: 474mm 
Weight: 22. 6kg 


OPERATIONAL SPECIFICATION 

Salt, dust, temperature, humidity, altitude, vibration 
and shock: designed to conform to requirements of 
MIL-STD-810 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


All three configurations can be operated from a 
remote-control position 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame with voice, cw mod, line audio 
input for data transmission available 

Frequency range: 2-30MHz 

Number of channels: 280,000 in 100Hz steps 

Power output: 150W pep/average +0.5dB, -2dB into 
50 ohm load 

Power supply: 25V nominal. Full specification perform- 
ance from 22-30V input 

Consumption 

transmit: 424W with single tone 

receive: 15W 

Temperature range 

storage: -65 to + 61°C 

Immersion: 1m water 

Altitude: up to 3000m 

Height: 375mm 

Width: 362mm 

Depth: 140mm 

Weight: 12.5kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


Link 1) UDE, TACFIRE and MBDL 


requirements. 


IDL, ATDL-1, 


Manufacturer 
Command Control! and Communications Corp, Tor- 
rance, California. 


incorporates selectable power levels. It measures 38 x 
257 X 213mm and weighs 2kg. 


STATUS 
Competitive procurement managed by US Army Com- 
munications Electronics Command in 1985. 


Manufacturer 
CMC Electronics Inc, Eatontown, New Jersey 
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AM-127 Vehicular 40-watt 
Amplifier/Power Supply 


The AM-127 amplifier/pbower supply provides for 
vehicular installation and operation of the 
RT-841/PRC-77 radio set. The unit has an automatic 
tuned rf noise filter to reduce the noise floor of the 
system (inherent in PRC-77). This permits cosite 
operation. In addition to power conditioning circuitry, 
audio amplifier and speaker, and antenna and systems 
controls, the AM-127 contains a 10/40-watt, switch 
selectable, power amplifier to increase communications 
range. The AM-127 uses the standard MT-1029/VRC 
vehicle mount and is directly interchangeable with the 
OA-3633/GRC amplifier/power supply group. 

The equipment is sold internationally as the VRC-427. 


AM-201A Power Amplifier 


The AM-201A is a 200-watt linear hf power amplifier 
operating from 2 to 30MHz. The stand alone unit 
requires only the rf input signal and the key line. The unit 
may be operated in a continuous key down mode. 
Internal circutis protect the unit against over/ 
undervoltage, reverse polarity, overcurrent, thermal 


AM-—4677B RF Power Amplifier 


The AM-4677B is a 50-watt rf power amplifier designed 
as an upgrade for standard AN/GRC-125, AN/GRC-160, 
AN/VRC-53 and AN/VRC-64 vehicle-mounted radio 
installations. It can be used to increase the rf output 
power of fm or pm vhf transceivers (AN/PRC-25 and 
AN/PRC-77) operating in the 30 to 80MHz range from 2 
to 50 watts. 

The amplifier can be installed in the field in about five 
minutes using a conventional screwdriver. 


STATUS 
Introduced in December 1983 and in production. 


TECHNICAL SPECIFICATION 

Frequency range: 30-80MHz 

Power output: 50W +0:5cB at 27.5V de (2.5W input) 
Input and output impedance: 50 ohm 

Automatic levelling (at 27.5V dc) 

250mW input: 40W 

2.5W input: 50W 

5.5W input: (OW 

Power supply: 20-30V dc 

Consumption: 6A max, 5.5A nominal, 5A minimum 
Height: 77mm 

Width: 108mm 

Depth: 273mm 

Weight: 2.4kg 


Manufacturer 
AN/COM Electronics Corp, North Hollywood, California. 


AM-—6987/GR Power Amplifier 


The AM-6987/GR linear power amplifier covers the 225 
to 400MHz frequency range with tuning. The solid-state 
linear amplifier uses circuits from the AN/GRC-171 
family of equipments being produced in large quantities 
for US Government and international applications. The 
power amplifier is compatible with a wide variety of 10- 
to 40-watt uhf transmitters including the AN/GRC-171 
multi-channel transceiver, and the 242F-11  single- 
channel transmitter. The AM-6987/GR provides 100 
watts am output into high antenna vswrs and is fully 
protected against open or shorted antennas. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Power output: 100W am carrier 

Drive required: any am carrier, 10-40W 

Vswr capability: full performance into 3:1 
Automatic 6dB power reduction for loads >3:1 
Mtbf: 7900h predicted 


load. 
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TECHNICAL SPECIFICATION 

Frequency range: 30-75.95MHz 
Frequency response 

loudspeaker: 300Hz-3kHz 

Power output 

high: 40W 

low: 10W 

Power input: 2W 

Power supply: 22-32V dc (MIL-STD-1275) 


AM-127 

Height: 191mm 
Width: 384mm 
Depth: 348mm 
Weight: 17kg 


MT-1029 

Height: 245mm 
Width: 406mm 
Depth: 356mm 


conditions, rf over/underdrive, improper frequency, 
internal detector unbalance, reduced output level and 
open/short circuit. 

Production of the AM-201A has been completed, and 
units are in service. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio, 


AM-201 power amplifier 


AM-127 vehicular 40W amplifier/power supply 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 
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Mttr: <15 minutes 

Power supply: 110/220V ac, 47-400Hz, 1.3kVA nominal 
Temperature range: -10 to +50°C continuous duty 
Humidity: 5-95% 

Height: 222mm 

Width: 483mm 


AM-7148/GRC-—206 HF Power 
Amplifier/Antenna Coupler 


The Collins AM-7148/GRC-206 is a 150-watt hf power 
amplifier/antenna coupler designed to satisfy a range 
of tactical communications requirements in vehicular or 


AM-—7175/URC 200-watt UHF 
AM/FM Power Amplifier 


The AM-7175/URC uhf power amplifier is an all-solid- 
state unit providing up to 200 watts of power output in 
the 225 to 400MHz band. This unit is compatible with a 
variety of modulation schemes including am, fm, or cw. 
Use of broadband techniques makes it compatible with 
any uhf transmitter having a carrier output of 2 to 25 
watts and an output impedance of 50 ohms. 

Designed for use in the land or maritime environment, 
this amplifier has a calculated 5000-hour mean time 
between failures. 

Variable am/fm output power is achieved by a rotary 
knob on the front panel with proportional led output 
indicators. Maximum am output is 50 watts carrier, 200 
watts peak. Maximum fm output power is 200 watts. 

The amplifier contains a thermostatically-controlled 
fan for use in high temperature environments or where 
continuous operation is necessary. 

The amplifier weighs 9.98kg and is sealed in 
a weather-resistant housing to permit continuous 
operation in virtually all weather conditions. Loss of one 


AM-7209()/VRC 500-watt VHF 
Power Amplifier 


The AM-7209()/VRC is a microprocessor-controlled 
vhf power amplifier designed for either mobile or 
fixed-station operation. This modular and solid-state 
unit can be used in any communication system with a 
transmitter frequency of 30 to 88MHz and an rf output 
between 4 and 100 watts, including the AN/VRC-12 and 
Sincgars-V. 

The AM-7209()/VRC requires no external controls 
and only a single rf drive connection to the transmitter. 


STATUS 
Available for delivery. 


Manufacturer 
E-Systems, ECI Division, St Petersburg, Florida. 


AM-7209()/VRC amplifier 


AN/GRC-—193A HF Transceiver 


The AN/GRC-193A, part of the US Army's improved hf 
radio (IHFR) programme, is a 400/100-watt ssb tactical 
transceiver system. It is designed to provide long-range 
hf voice and data communications for both mobile and 
fixed stations. The system can be installed in the 
M151A2 standard %,-ton utility vehicle or other military 
vehicles. 

An operational feature allows the radio set to be 
tuned by selecting a frequency and keying the unit. All 
other tuning functions, including antenna tuning, are 
performed automatically. 

The radio set is fully compatible with existing hf 
tactical radios including the AN/GRC-106, AN/ 
GRC-165, AN/MRC-138, AN/PRC-74, AN/URC-58 and 
AN/URC-94(V). Continuous coverage over the entire 2 
to 30MHz frequency range, in 100Hz increments, is 
provided. The antenna coupler matches all existing 
whip, long-wire, dipole and broadband hf antennas. 

The entire radio is completely sealed and is 
immediately operational even after immersion in 0.9 
metre of water. 

Output power is rated at 400 watts pep and average 
under all environmental conditions. The radio will 
operate continuously in keydown 400-watt fsk (teletype- 
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Depth: 533mm 
Weight: 38.56kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 
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fixed station applications. One ruggedised unit contains 
a broadband solid-state power amplifier and a fast 
tuned digital antenna coupler including a military 
ruggedised power conditioner and internal audio 
amplifier/speaker. Control and built-in-test functions 
are provided by a self-contained microprocessor 
system. 


AM-7175/URC amplifier 


of the dual output power amplifiers is automatically 
detected and continuous operation at reduced power is 
allowed. If a major failure occurs, the unit will go into a 
bypass mode. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400MHz 
Input: 2-25W 

Power output (50 ohm, carrier) 
fm: 200W max 

am: 50W max 

Input impedance: 50 ohms 
Harmonics: 45dB below carrier 
Load vswr: 2:1 

Amplifier distortion 

am: 10% at 70% mod 

Power supply: 22-32V dc at 30A 
Temperature range: -20 to + 55°C 
Height: 178mm 

Width: 343mm 

Depth: 127mm 

Weight: 9.98kg 


Manufacturer 


Motorola Government Electronics Group, Scottsdale, 
Arizona. 
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AN/GRC-193A hf transceiver 
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writer) mode. It is fully protected against open or shorted 
antennas and conditions of extreme heat. 

The main components of the AN/GRC-193A are the 
RT-1209 receiver/exciter, AM-6545 power amplifier, 
CU-2064 antenna coupler, amplifier-converter 
AM-6879/URC for the RT-1209 and AN/GRC-193A rack 
assembly for sponson mounting and interconnecting 
the individual components. The system is also compat- 
ible with tty (TGC-14A), remote audio (GRA-39B) and 
secure voice equipment and the PP-7333 ac-dc power 
supply. Self-test and fault isolation indicators simplify 
maintenance. Ancillary equipment includes: KY-562/U 
cw key, H-189/U field handset, H-140A headset, 
MT-6014 rack assembly, MT-4497 shockmount for the 
power amplifier, MT-4495 shockmount for the antenna 
coupler, RF-4016-01/02 vehicular installation kits and 
AT-1011 (SBV-16/35) 4.8/10.7-metre whip antennas. 

A building block design permits use of the radio set in 
a wide variety of configurations to meet various 
operational and tactical requirements. For example, the 
receiver/exciter can be located up to 91 metres from the 


AN/GRC-206(V)3 HF/VHF/UHF 
Transceiver 


The GRC-206(V)3 provides hf/ssb, vhf/fm, vhf/am and 
uhf/am communications. It is designed to replace 
equipments such as the GRC-153 (MRC-107) and the 
GRC-155 (MRC-108). 

Control of the GRC-206 is micro-computer based. It 
can be operated by either one or two persons using 
a common or dual controls. For dual operator 
applications, the micro-computer monitors usage, 
automatically resolves operator conflicts, and provides 
alarm feedback when conflicts do occur. Control of the 
individual radios is possible from their front panels, from 
a local control, from a remote control, or in any 
combination. Remote-control of the GRC-206 is via a 
fibre optic cable at distances up to 3.3km. 

The GRC-206 has been specifically designed for 
installation in M151 utility vehicles (Jeeps) and M113 
armoured personnel carriers. The resultant package is 
also suitable for installation in other vehicles such as 
the high mobility multi-purpose wheeled vehicle. 

The GRC-206(V)1 includes provisions for installation 
of user-supplied KY-57 and KY-65 security devices. As 
the GRC-206(V)2 does not include these provisions, 
space is available for other user-selected components. 


STATUS 
The AN/GRC-206 family of radios, called Program 
Pacer Speak, will be used by all three US military 
services for forward area control, air traffic control and 
airlift support operations. 

The family also includes the AN/PRC-113, a manpack 
vhf/am and uhf/am radio; the AN/VRC-83, a higher- 
powered version for vehicle mounting; and the AN/ 
TRC-176, a transportable rack-mounted version. 

Production delivery commenced in the last quarter of 
1983. 

The US Air Force, procurement agent for the radio, 
evaluated five tenders for initial production (from 
Magnavox, ECI, Rockwell Collins, ITT and Gould), 
awarding an $18 million contract to Magnavox in 
November 1980. In 1981 a further $17.8 million order 
was placed for PRC-113, GRC-206(V) and VRC-83 
equipments. In August 1982 Magnavox was awarded a 
$3.7 million contract from the US Air Force to. provide 
Have Quick anti-jamming facilities to the GRC-206. A 
further $9 million contract was awarded in June 1984 for 
full-scale development of an upgraded Have Quick-2 
anti-jam system. In August 1984 the US Air Force 
announced an $8.6 million increase in funding for the 
PRC-113, VRC-83 and GRC-206, and in 1987 further 
extensions of $53.5 million. If all options are exercised 
the programme will eventually total more than $54 
million. The new radios will replace a number of existing 
air traffic control radios in service, including the Collins 
AN/MRC-108 and AN/PRC-66, and the AN/MRC-107 
assembled by the military services. 


TECHNICAL SPECIFICATION 


power amplifier to provide convenient, full-frequency 
remote-control operation. The antenna coupler can be 
deployed up to 91 metres from the power amplifier for 
tactical security in field operations. 


STATUS 

In service with the US Army and Navy. A $17.1 million 
order was placed in July 1983, with a $10.4 million 
increased funding announced in January 1984 for 
the AN/GRC-193A, AN/GRC-213 20-watt vehicular 
transceiver and AN/PRC-104 20-watt manpack. A 
further $26.6 million order was placed by the US Army in 
September 1985.Also manufactured by Hughes Aircraft. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, voice or tty 

Frequency range: 2-30MHz 

Number of channels: 280,000 

Channel spacing: 100Hz 

Power output: 400/100W pep or average 
Power supply: 26.5V dc negative ground 


OPERATIONAL SPECIFICATION 

Shock: MIL-STD-810B, Method 516, Procedures |, ll, 
and V. Basic design limits 20g peak pulse, 11ms 
duration 

Vibration: MIL-STD-810B, Method 514, Procedure VIII, 
5-55Hz, 215g or 4mm. Double amplitude max 
Temperature: MIL-STD-810B, Method 502, Procedure 
|, -30°C operating 

Humidity: MIL-STD-810B, Method 507, Procedure IV, 
95% relative humidity, + 54°C operating 

Altitude: MIL-STD-810B, Method 500, Procedure |, 
3000m 

Immersion: MIL-STD-810B, Method 512, Procedure |, 
0.9m depth 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


AN/GRC-206(V)3 radio 


Unified radio set control, part of AN/GRC-206 


Frequency range Mode 
12-30MHz usb/ssb 
30-75.95MHz fm 


116-149.975MHz 
225-399.975 MHz 


Preset channels 
vhf/fm: 10 
vhf/am: 8 
uhf/am: 8 


am (fm on request) 
am (fm on request) 


Power supply: 1.5kW max at 22.5-30V dc 


Power output 
150W 

35W 

30W at 90% mod 
30W at 90% mod 


EQUIPMENT RACK 
Height: 760mm 
Width: 970mm 
Depth: 410mm 
Weight: 165kg 


AN/TRC-176 radio (remote-control unit not shown) 


AN/PRC-113 radio 


CONTROL 
Height: 200mm 
Width: 310mm 
Depth: 110mm 
Weight: 14kg 


OPERATIONAL SPECIFICATION 
To MIL-STD-810 

Emi/emce: to MiIL-STD-461/462 
Tempest qualified 


AN/GRC-213 HF/SSB Vehicular 
Transceiver 


The AN/GRC-213 is a vehicle-mounted radio based on 
the AN/PRC-104 hf manpack receiver/exciter and 
amplifier/antenna tuner. As a basic vehicular system, 
the 20-watt unit is made up of three sub-systems: the 
receiver/exciter, power amplifier/antenna coupler and 


AN/GRC-—223(V) Tactical Radio 
Set 


The AN/GRC-223(V) is a 125-watt hf ssb transceiver 
designed for use in vehicular, shelterised or base station 
applications. Covering the 1.6 to 30MHz range, it 
is compatible with most standard ancillary military 
equipment, including comsec. Modes are ame, cw, A3A, 
usb, Isb and rtty. 

The simplex or half duplex equipment uses the 
CU-2381 GRC-223 antenna coupler. Typical antennas 
used are the AT/1011/u, the AN/GRA-4, and the 
AS-2259/GRNVIS. In the base station configuration, an 


external 115- or 230-volts ac supply is required. 
Standard shock mounts are used in_ vehicle 
applications. 
Manufacturer 


ITT Mackay, Raleigh, North Carolina. 


AN/GRC in vehicular configuration 


AN/GRR-8(V) (WJ-—8640-1) 
Manpack Receiver 


The W4J-8640-1 manpack receiver is a_ portable, 
ruggedised unit designed to operate under extreme 
environmental conditions. The receiver features wide- 
range tuning using the following WJ-9120 series of 
tuning head assemblies: 


W4J-9120 500kHz to 30MHz in two bands of 
500kHz to 12MHz and 12 to 30MHz 

WJ-9121 20 to 250MHz in two bands of 20 to 80 
and 80 to 250MHz 

WJ-9122 20 to 80MHz (single band) 

WJ-9123 80 to 250MHz (single band) 

WJ-9124 250 to 500MHz (single band) 


The tuning heads are interchangeable drop-in units 
requiring only hand tools for installation. No electrical 
realignment is necessary when changing tuning heads. 

The WJ-8640-1 is supplied with three if bandwidth 
filters. The 10, 50 and 200kHz bandwidths are standard. 
Optional bandwidths of 5 and 20kHz are available and 
are interchangeable with the 10 and 50kHz. The receiver 
provides am, fm and cw detection modes. Sideband 
filters are supplied for use in the 500kHz to 30MHz and 
20 to 80MHz bands to provide Isb and usb detection. 
Outputs from the receiver include phones audio, record 
audio and predetection if. The front-panel protective 
cover supplied with the unit contains an integral power 
amplifier and loudspeaker for connection to the audio 
output. 

The WJ-8640-1 operates from a detachable battery 
pack which holds either a magnesium BA-4386 or ten 
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Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana 


AN/VRC-83 radio 


vehicle mount unit. These latch together to form an 
integral system that can be installed in virtually any 
wheeled or tracked vehicle. The vehicle adaptor has 
been designed to fit the footprint of the standard vhf/fm 
series of equipment: VRC-12, GRC-46, RT-524, etc. 
Power connections and audio intercom connections 
are fully compatible with the fm equipment. 


STATUS 
The AN/GRC-213 entered production in 1983 for the US 


AECORD 
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Army, Marine Corps and Air Force. In October 1983 the 
US Navy placed a $45 million order which included 1544 
AN/GRC-213 radios, along with AN/GRC-193A and 
AN/PRC-104A equipment. In August 1984 the US Naval 
Electronic Systems Command announced an additional 
funding of $11.6 million. 


Manufacturer 
Hughes Aircraft Company, Fullerton, California. 
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WJ-8640-1 receiver 


‘D'-cell alkaline batteries. An optional rechargeable 
battery pack is available with a built-in charger which 
operates from a 115/200-volt ac source. Receiver power 
can also be supplied from a vehicle battery or similar 
source, 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Temperature range 
operating: -20 to +60°C 
non-operating: -40 to + 70°C 
Altitude 

operating: 11,500m 
non-operating: 16,500m 
Height: 107mm 
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Width: 289mm 

Depth: 298mm 

Weight 

receiver: 8.16kg approx 

standard battery pack incl batteries: 2.49kg approx 
optional rechargeable battery pack incl ni-cad batteries 
and charger: 4.53kg approx 


AN/MRC-—138 HF Transceiver 


The AN/MRC-138 hf transceiver provides long-range 
voice and data communications for mobile and fixed 
stations. It has performance characteristics identical to 
those of the AN/GRC-1938A which becomes the 
AN/MRC-138 when installed in the M151A2 standard 
¥,-ton utility vehicle 

Including ancillary equipment, it can be operated at 
the full rated power output of 400 or 100 watts average 
from a standard 60-ampere vehicular power supply. 


STATUS 
In service with the US Marine Corps 


TECHNICAL SPECIFICATION 
Modes: usb, Isb, voice or data 
Frequency range: 2-30MHz 

Number of channels: 280,000 


AN/MSC-—64 Special 
Communications System 


The AN/MSC-64 special communications system (scs) 
terminal is designed for uhf data communications in the 
combat operations zone. 

The terminal is housed in an S-280 shelter, is air 
transportable, and can be mounted on an M-35 truck. It 
provides 75bits/s fsk data communications in five basic 
modes (random, TDM-1, -2, -3, and LES-8/9), giving 
selectable measurement of network flexibility and 
anti-jam capability 

Provisions are included for communications on the 
move from internal vehicle power. 


STATUS 

In 1978 Magnavox won the competitive US Army bid for 
a $10.5 million contract for the first increment of 
a four-year procurement. A $1.36 million second 
increment contract was awarded in the same year. In 
December 1979 and December 1980 Magnavox was 
awarded further contracts worth $12.3 million and $7.6 
million respectively for a total of more than 200 
terminals. A further order worth $9 million was placed by 
the US Army in April 1982. 


TECHNICAL SPECIFICATION 

Modes 

AFSAT, random, TDM-1, TDM-2, TDM-3 
Stressed/unstressed 
Secure/non-secure 

LES-8/9 


AN/PRC-—68B VHF/FM 
Transmitter/Receiver 


The AN/PRC-68B is a ruggedised synthesised radio 
providing access to all frequencies in the military vAf/fm 
band, Ten frequencies can be randomly selected on 
2.5kHz channel centres anywhere in the 30 to 88MHz 
band, providing a total of 23,200 available frequencies. 

The frequencies are microprocessor-controlled, 
stored in a non-volatile memory and displayed on a 
five-digit liquid crystal display. No special tools or test 
equipment are required for reprogramming, which can 
be carried out by the operator. A frequency transfer 
Capability is included which permits downloading the 
channel frequency set-up from any radio into any/all 
other radios, The radio operates in simplex and half 
duplex. 

The AN/PRC-68B has 150Hz tone modulation and is 
compatible with all existing vhf/fm tactical radios. A 
security module is available which, if supplied, becomes 
an integral part of the radio. 

The components are mounted on two depot- 
repairable modules. The radio case is watertight and 
dustproof. 

The radio will operate in the vhf high band by 
replacing the rf module. The resulting PRC-68(X4) set 
covers the 130 to 174MHz band with the same 
parameter features as the AN/PRC-68B. 
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OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810, Method 514, Procedure X 
Bounce: MIL-STD-810, Method 514, Procedure IX 
Drop: MIL-STD-810, Method 516, Procedure I! 

Bench handling: MIL-STD-810, Method 516, Procedure 
V 


Manufacturer 
Watkins-Johnson Co, CEl 
Maryland. 


Division, 


Gaithersburg, 


Channel spacing: 100Hz 

Power output: 400 or 100W pep or average 

Tuning: 6s, fully automatic 

Duty cycle: continuous transmit at 400W average 
power output 

Antennas 

AS-1011: whip 

AS-2259: doublet, long wire 

Power supply: 26.5V dc nominal from std 60A M151A2 
battery-alternator 

Consumption: 45A max at 400W average power output; 
0.5A, receive only 

Temperature range: -40 to +55°C 

Immersion: 1 m 

Altitude: 3000m 

Shock: 209, 11ms 

Vibration: 2.59 or 4mm. Double amplitude 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


AN/MSC-64 special communications system 


Frequency range: 225-400MHz 

Noise figure: 4dB 

Power output: 100W 

Antennas: OdBi hemispherical coverage (in motion or 
at halt); 9dBi directional coverage (while at halt) 
Power supply 

115/230V ac at 10kVA 

28V dc at 100A 


Manufacturer 
Magnavox Government and Industrial Electronics Co 
Fort Wayne, Indiana. 


Ancillaries include disposable and rechargeable 
batteries, handsets, vehicular adaptors, and 15- and 
40-watt amplifiers for extended range and repeater 
operation. 


STATUS 

First announced in 1984, the AN/PRC-68B is an 
improved version of the AN/PRC-68 and AN/PRC-68(L). 
It is in production for the US Marine Corps following a $9 
million initial production order placed in February 1984. 
The AN/PRC68A is now also manufactured by Okla- 
homa Aerotronics and is expected to be in use with the 
Marines into the early 1990s. 


TECHNICAL SPECIFICATION 

Frequency range: 30-88MHz 

Number of channels: 23,200 (10 preset) 

Channel centres: 2.5kHz 

Power output: 2W nominal, adjustable down to 0.5W 
Mtbf: 6000h 

Weight 

incl battery: 1.6kg 


Manufacturer 


Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


AN/PRC-68B transmitter/receiver 


AN/PRC-68(X) 
Transmitter/Receiver 


The AN/PRC-68(X) is a hand-held synthesised radio 
providing full frequency control over the 30 to 8OMHz 
range in 25kHz increments. Four external knobs provide 
any one of 2000 frequencies selected by the operator. 

The radio uses integrated analogue and digital 
technology similar to the AN/PRC-68B. Internal 
transmitter/receiver construction includes two large 
plug-in printed circuit boards which are depot repair- 
able. 150Hz tone modulation is included to ensure 
compatability with existing vhf/fm radios. The case is 
watertight and dustproof. 


Ancillaries include disposable and rechargeable 


AN/PRC-—70 HF/VHF Transceiver 


A manpack transceiver operating in the 2 to 76MHz 
frequency range in am, cw, ssb and fsk modes and from 
30 to 76MHz in fm mode, the AN/PRC-70 can 
communicate over ranges of up to 4000km. The built-in 
antenna coupler is completely automatic, and provides 
an optimum match with whip antennas, doublets and 
long wires, Average tune time is less than one second. 

Transmitter power output in cw, fm, fsk and ssb 
modes is 30 watts delivered to the antenna from 2 to 
76MHz. 

An all-electronic control permits use of the equipment 
with a remote-control head. = 

A particular feature of this transceiver is the 0.5 ppm 
stability of its txco which enables use of ssb in the 30 to 
76MHz frequency range. 


STATUS 
Approximately 1100 units produced, with final delivery 
1986. A spares order will be fulfilled in 1988. 


TECHNICAL SPECIFICATION 
Modes 

2-76MHz: usb, am, cw, fsk 
30-76MHz: fm 

Frequency range: 2-7/6MHz 
Channel spacing: 100Hz 
Frequency control: digital synthesizer, referenced to 
tcxo 

Mtbf: 1800h 

Mttr: 15 minutes 

Power output (50 ohms load) 
2-76MHz 

ssb: 30W pep 

ame, usb: 7.5W carrier 

fm, fsk, cw: 30W 


AN/PRC-70(V)1 Product 
Improvement 


The AN/PRC-70(V)1 is an improved version of the 
AN/PRC-70. The improvements include power input 
circuitry which prevents damage to the radio from 
unregulated power supplies, a protection circuit to 
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batteries, handsets, vehicular adaptors, and 5-watt 


boosters plus 15- and 40-watt amplifiers. 


STATUS 
First announced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency range: 30-80MHz 

Number of channels: 2000 at 25kHz spacing 
Power output: 2W adjustable down to 0.5W 
Weight 

incl battery: 1.4kg 


Manufacturer 


Magnavox Government and Industrial Electronics Co, 


Fort Wayne, Indiana. 


AN/PRC-68(X) transmitter/receiver 
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AN/PRC-70 ht/vhf transceiver 


Spurious: >80dB down 
Height: 100mm 

Width: 330mm 

Depth: 300mm 

Weight 

excl battery case: 9.3kg 


prevent damage to the receiver when the radio is 
operated near high power hf transmitters, and a 50-ohm 
bne conversion kit. The conversion kit is used to bypass 
the internal matching network to permit operation of the 
radio with rf power amplifiers or with 50-ohm doublet 
antennas. 

The radio improvements are available as a non- 
development product improvement purchase. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 
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AN/PRC-—77 VHF/FM Manpack 


Radio set AN/PRC-77 is a short-range, manpack 
fm receiver/transmitter that provides two-way voice 
communication. It can communicate on any of its 920 
channels with similar radio sets and also with 
AN/VRC-12 and -39 to -43; AN/PRC-8, -9, -10, and 
-25; AN/PRT-4 and PRR-9; AN/GRC-3 to -8; and 
AN/ARC-54, -114A, and -131. 

Receiver/transmitter RT-841/PRC-77 is the basic unit 
of this radio set and also the main component of two 
lightweight vehicular radio sets: the AN/VRC-64 and the 
AN/GRC-160. Adding appropriate hardware to the 
AN/PRC-77 radio set permits vehicle operation. The 
RT-841/PRC-77 unit is solid-state and of modular 
construction. 

Any two of the 920 channels available can be chosen 
for presetting. The front-panel controls also permit 
either remote or relay operations. A radio set can be 
controlled remotely from distances of up to 3.2km 
by using radio-set control group AN/GRA-39. Two 
AN/PRC-77 radio sets can be interconnected to relay 
the signals of two other radio sets when they are beyond 
their normal range. Retransmission of the radio signals 
can be accomplished automatically by connecting 
retransmission cable kit MK-456/GRC between the two 
local radio sets. 

Accessories include electrical equipment harness 
ST-138/PRC-25, cotton duck bag CW-503/PRC-25, 
handset H-189/GR, short antenna AT-892/PRC-25, 
long antenna AT-271A/PRC and antenna support 
AB-591/PRC-25 


STATUS 

The AN/PRC-77 was one of the major US communi- 
cations procurement programmes as a successor to the 
AN/PRC-25. RCA was originally chosen by the US Army 
to develop the AN/PRC-77 and produce production 
versions on a sole source basis. In 1968 Electrospace 
Corporation was selected as a second source producer 
of the set. E-Systems has also become a major producer 
of the set and signed an agreement with the Republic of 
Korea in 1973 for $3.2 million worth of sets to be 
assembled in Korea from kits. E-Systems has also sold 
the set to Spain, Jordan, Lebanon and Norway. 
Cincinnati Electronics is also a major supplier and as of 
June 1985 had delivered a total of over 40,000 radios to 
the US Army and to the armies of more than 50 countries 
world-wide. In March 1981 the US Army awarded a $12.2 
million production contract to Sentinel Electronics for 
9636 radio sets and 2558 transceivers. Unit price in this 
contract is $976 for each radio and $900 for each 
transceiver. Unsuccessful bidders were Hallicrofts Inc, 
Miami; Cincinnati Electronics, Cincinnati; E-Systems, 
Memcor Division; and Tadiran, Israel. An additional $3 
million order was placed with Sentinel in April 1983 and 
a $2.09 million order with NAPCO-Keystone in October 
1983. NAPCO-Keystone is currently manufacturing 
6000 AN/PRCG77 radios for the US Army together with a 
large number of replacement modules. It is also 
producing 2745 OA3633A associated amplifier/power 
supplies for the same customer. AN/PRC-77 is also 
manufactured by Tadiran in Israel at a unit cost of 
about $1200. In 1986 the set was being offered for sale 
by Iran Communication Industries. 

In August 1984, C&G Associates of Minnetonka, 
Minnesota, was the lowest price bidder at $1.84 million 
for a US Army requirement for 1425 AN/PRC-77 radios 
and 691 RT-841 transceivers 
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AN/PRC-77 vht/fm manpack 


The radio will continue as the US Army's ‘work-horse’ 


field radio into the 1990s. 


TECHNICAL SPECIFICATION 
Mode: fm (voice) 

Frequency range 

low band: 30-52.95MHz 

high band: 53-75.95MHz 
Number of channels: 920 
Channel spacing: 50kHz 
Power output: 1.3-2W 
Power supply 

1215 se 2. 5V'de 

dry battery BA-386/U, BA-398/U, or BA-4386/U 
Temperature range 
operating: -40 to + 65.5°C 
storage: -62 to +71°C 


RT-841 

Height: 100mm 
Width: 273mm 
Depth: 273mm 
Weight 

incl battery: 7.6kg 


AN/PRC-104 HF/SSB Manpack 
Transceiver 


The AN/PRC-104 is a solid-state, micro-miniaturised 
transceiver and uses large-scale integrated circuits (Isi), 
claimed to be the first use of Isi in an hf military radio. 
Normal use would be up to 32km for the backpack 
version, but it also has a range of hundreds of 
kilometres using a sky-wave antenna. The receiver/ 
transmitter unit is also made for use with a 100-watt 
two-man-portable system, the AN/PRC-105. There are 
400-watt vehicular and base station systems, the 
AN/MRC-138 and AN/GRC-193 respectively, which use 
the receiver/transmitter unit with the Hughes-produced 
loudspeaker amplifier and teletype converter unit, 
the AM-6879/URC. The AN/PRC-104 was temporarily 
designated HC-191 for sales outside the US. 


STATUS 

AN/PRC-104 is produced by Hughes under contract 
from the US Naval Electronic Systems Command 
following exhaustive tests by the US Marine Corps, Air 
Force and Navy. All three services are using the 
manpack as are Sweden's national defence forces, It is 
also in service in the Middle East, New Zealand and 
Spain. The British company Rediffusion Radio Systems 


RT-841/PRC-77 transceiver 


Manufacturers 

Cincinnati Electronics Corp, Cincinnati, Ohio. 
Sentinel Electronics, Bristol, Pennsylvania. 
NAPCO-Keystone, Hopkins, Minnesota. 


AN/PRC-104 manpack in use by Swedish paratroopers during field exercises 


obtained marketing rights for the AN/PRC-104 in 1978 
for the UK, Africa, parts of Asia and the Middle East, but 
this agreement has since been terminated. 

In 1986 the US Marine Corps awarded Tadiran a 
$7.6 million contract for equipment related to the 
AN/PRC-104 and the US Navy ordered 1148 sets from 
Hughes at a cost of $8.4 million. In all, Hughes says 
around 9000 units have been ordered or produced. 


AN/PRC-112(V) Survival 
Transceiver 


Weighing 0.8kg and capable of fitting in the palm of the 
hand, the AN/PRC-112(V) radio performs the normal 
survival functions of beacon/voice operations and also 
acts as a transponder supplying ranging and personnel 
identification information. When combined with the 
Cubic’s AN/ARS-6 personnel location system, a sur- 
vivor's location can be accurately determined in terms 
of range and bearing. 

The AN/PRC-112(V) features a number of improve- 
ments over the PRC-90: broadband uhf frequency 
coverage; channellised 25kHz frequency operation; 
transponder for ranging; individual id codes; custom 
designed Isi circuits to reduce size, weight and power 
consumption; increased transmitter output power; 
improved reliability; modular construction; extended 
battery life; multi-mode am or swept-tone beacon 
operation. 


STATUS 

Entered production in 1980. US orders for the 
AN/PRC-112(V) and associated equipment exceeded 
$10 million by the end of 1986. Up to 35,000 units may be 
bought by the three US services in the period to the 
1990s. 


AN/PRC-113(V) Manpack 
Transceiver 


The AN/PRC-113(V) is a member of the AN/GRC-206 
family and forms part of the Pacer Speak programme of 
the three US military services. The PRC-113 is the 
manpack configuration of the RT-1319 transmitter/ 
receiver with an additional battery case and antenna. It 
provides vhf/am and uhf/am coverage in the 116 to 150 
and 225 to 400MHz bands. An eccm capability is 
optional. 

For status and other details see AN/GRC-206(V) 
entry. 


Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana. 


AN/PRC-113(V) 


AN/PRC-116 Manpack 
Transceiver 


AN/PRC-116 is the US nomenclature for the Racal- 
Tacticom Jaguar eccm radio. See separate entry. 


AN/PRC-117A VHF/FM Manpack 
Transceiver 


The microprocessor-controlled AN/PRC-117A is a 
manpack transceiver designed for use in electronic 
warfare environments. 

Features include: eccm full-band frequency hopping 
(1.15 x 10" codes), KY-57 (Vinson compatibility), clear 
net entry capability, 30 to QOMHz (25kHz steps) 
range, eight preset channels, 1/10-watt power output 
(0.1/10-watt optional), built-in self-test, channel scan- 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz in 100Hz steps 
Number of channels: 280,000 

Power output: 20W 

Temperature range: -46 to + 71°C 

Mttr: 15 minutes 

Height: 66mm 

Width: 276mm 


TECHNICAL SPECIFICATION 
Modes: am or swept-tone beacon 
Frequency range 

121.5MHz 

225-299.975MHz 

Number of channels: 2999 programmable uhf channels 
Channel spacing: 25kHz 

Power output 

uhf: 1W 

vhf: 100mW 

Temperature range: -40 to + 55°C 
Immersion: to 16m 

Height: 152mm 

Width: 76mm 

Depth: 38mm 

Weight 

excl battery: 0.8kg 


Manufacturer 


Motorola Government Electronics Group, Scottsdale, 
Arizona. 


AN/PRC-112(V) survival transceiver 
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Depth: 326mm 
Weight: 6.4kg 


Manufacturer 
Hughes Aircraft Co, Fullerton, California. 


TAB a6 & 2 


ning, simplex and half-duplex operation, secure voice 
capability and Milspec design. 

Transmission frequency changes hundreds of times 
per second on a pre-programmed, pseudo-random 
pattern. The pseudo-random generator contains a 
unique continuously computing, non-linear, algorithm 
which is programmable from the front panel for 1.15 x 
10"' different codes. 

The AN/PRC-117A is fully compatible with the 
TSEC/KY-57 (Vinson) communications security equip- 
ment in either eccm frequency hopping or fixed 
frequency operations. Interface to the KY-57 is provided 
through a small J-3987A/PRC-117 interface unit which 
attaches to the AN/PRC-117A. 


A clear net entry feature permits operators of 
conventional, fixed-frequency, non-hopping radios to 
alert AN/PRC-117A frequency hopping radio operators 
that a clear radio wishes to communicate with them. 

Synthesised frequency selection in 25kHz steps 
provides a choice of 2400 frequency channels; the 
AN/PRC-117A can also be programmed from the front 
panel for selection of any eight preset channels of the 
2400 frequencies available. 

The radio has a range of available output powers. A 
10-watt output provides an extra margin of power when 
needed, while a 1- or 0.1-watt output is available for 
extended battery life or low probability of interception. 

It is designed with built-in self-test features which 
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permit operators or maintenance personnel to check 
fully the unit's performance. A fault condition is 
immediately displayed on the front panel led readtout. 

Channel scanning allows monitoring of all preset 
channels. One radio can monitor eight separate 
communications networks. 

The AN/PRC-117A can operate on simplex or 
half-duplex. True dual-frequency repeater operation is 
achieved when two units are connected back to back. 

It is fully compatible with all fixed-frequency vhf radio 
systems such as the AN/VRC-12 series, AN/PRC-77, 
AN/URC-94(V), Harris RF-280, and MIL-7854S. In 
addition, many accessories such as handsets, antennas 
and cables of the AN/PRC-77 and AN/VRC-12 radio 
families are compatible with the AN/PRC-117A 


STATUS 
First announced in mid-1982. 


AN/PRC-118() Low Cost Packet 
Radio (LPR) 


The AN/PRC-118() extends the application of packet 
switching to the domain of broadcast radio, offering an 
efficient way of using a multiple-access radio channel to 
support data communication. The lpr combines rf 
medium a/d digital switching circuitry in a single 
package. Network protocol is CSMA, but the DoD 
standard TCP/1P suite can be executed to permit 
connection to DDN . Network control is distributed. 

The AN/PRC-118() is designed for installation in the 
MT-1898/VRC mount. Features include msk spread 
spectrum modulation/demodulation, 20 channels 
selectable on a packet-by-packet basis, bit-by-bit 
code change, 12.8 megachip pn code, multipath 
accumulator, dual data rate of 100 or 400kbits/s and 
forward error correction. 

The unit operates at L-band with 5 watt-output power 
selectable in 4.8dB steps. Interfaces include HDLC, 
CCITT X.25, RS-449/422, and RS-232C. Powered from 
22 to 32 volts dc, the AN/PRC-118() measures 236 x 155 
x 340mm and weighs 11.25kg. 


STATUS 
In production 1986. 


Manufacturer 
Hazeltine Corp, Greenlawn, New York. 


AN/PRC-118() low cost packet radio 


AN/PRC-—119 VHF Transceiver 


The AN/PRC-119 is the manpack transceiver which 
forms part of the Sincgars family of eccm radios. See 
Sincgars entry for full details. 


AN/PRC-126 VHF/FM Radio 


The AN/PRC-126 is a hand-held vhf/fm radio covering 
the 30 to 88MHz frequency range. It has 2320 channels, 
ten of which can be preset. Channel spacing is 25kHz. 
An Icd indicates which of the preset channels is in use. 


AN/TRC-145(V)D-S Battalion 
Command Centre - Radio 
Terminal Set 


The AN/TRC-145(V)D-S is a tactical communication 
system combining the capabilities of two separate 
configurations of shelter systems, the AN/TRC-145 
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TECHNICAL SPECIFICATION 

Modes 

eccm frequency hopping, variable bandwidth, voice, 
data (to 16kbits/s), retransmit, simplex or half-duplex 
Frequency range: 30-89.975MHz 

Channel spacing: 25kHz 

Number of channels: 2400 (8 programmable) 

Eccm codes: 1.15 < 10" 

Power output: 1 or 10W selectable (0.1/10W optional) 
Power supply: 12V dc nominal 

Battery: ni-cad, rechargeable 

Battery life: 20h at 1W (9:1 rx:tx), 12h at 1OW (9:1 rx:tx) 
Temperature range: -40 to + 70°C 

Immersion: 0.9m water 

Height: 76mm 

Width: 200mm 

Depth: 280mm 

Weight: 5.8kg 


Manufacturer 


Harris Corp, RF Communications Group, Rochester, 
New York. 


AN/PRC-117A manpack 


The unit weighs 1.17kg, including its BA-5588/U 
battery, and has a communications range of over 3km. 
Predicted mtbf in 1987 was over 13,000 hours. 


STATUS 
Magnovox awarded a $10.7 million contract in 1986 to 


radio terminal set and the AN/TTC/41_ telephone 
switchboard. The battalion command centre utilises the 
TD-5064 delta multiplexer which can handle 30 lines of 
traffic from any type of subscriber equipment, voice, 
data, and/or facsimile. Additional switching capabilities 
are custom tailored to handle up to 90 lines of traffic. 
Typical switchboards for such applications include 
the SB-3614 and the SB-4170. The incorporation of the 
GRC-103 radio set makes this system a basic node 


4 


supply over 4,600 radios to the US Army. A further $7.6 
million pact was announced in 1987. 


Manufacturer 
Magnavox Electronic Systems, Fort Wayne, Indiana. 


terminal which can link by radio to any other node 
terminal or act as a repeater if required. The addition of 
the manual patch panel further expands the capabilities 
between subscribers, which now can have land-line to 
land-line or land-line to radio to land-line flexibility. 

These capabilities enable the system to interface 
directly with any existing military or commercial 
telecommunication system. The terminal is designed for 
forward area radio communication networks. 


TECHNICAL SPECIFICATION 
Height: 177.8cm 

Width: 200.6cm 

Length: 215.9cm 

Weight: 1136.4kg 

Power consumption 

basic system: 3275W 

air conditioner: 38800W 


Manufacturer 
Atacs Corporation, Oxford, Pennsylvania. 


AN/TRC-145(V)D-S battalion command centre 


AN/TRC-176 
Transmitter/Receiver 


The AN/TRC-176 is a member of the AN/GRC-206 family 
and forms part of the Pacer Speak programme of the 
three US military services. The TRC-176 consists of the 
RT-1319 transmitter/receiver, an equipment case, anda 
remote-control unit. It is tailored for either desk-top or 


AN/TRC-—181 HF Radio Set 


The AN/TRC-181 hf radio equipment is ‘a_ fully 
militarised, man-portable system which incorporates 
the AN/ARC-190 and its associated Selscan unit to 
provide adaptive, half-duplex, communications over hf 
radio links. In addition to providing a non-secure voice 
capability, the AN/TRC-181 is designed to operate with 
the AN/TYQ-26 data terminal, to provide either secure 
Or non-secure digital communications, or with the 
KY-75 (Parkhill) for secure voice. The AN/TRC-181 can 
be deployed separately from the MAC ALCE Reaction 
Communications (MARC) system or function as an 
integral part of the AN/TSC-114 communications 
system. 

The AN/TRC-181 consists of three equipment as- 
semblies and associated cables and antenna: an i/o 
and control equipment assembly, an hf radio equipment 
assembly, and an antenna coupler equipment as- 
sembly. The i/o and control equipment case and two 
cables, unique to stand-alone operation, are used only 
when the AN/TRC-181 is deployed separately from the 
MARC system. 


Manufacturer 
E-Systems Inc, Garland Division, Dallas, Texas. 


AN/TRC-187 set 


AN/TRC-183(V) Radio Repeater 
System 


The AN/TRC-183(V) provides an Ipi communications 
link between low-power tactical vhf radios and other 
types of radios. These can include vhf, hf, aircraft, 
satellite or other radio repeaters. The system provides 
this facility in an S-250 shelter. 

Three communications links are operable simul- 
taneously, all three being accessed using tactical vhf 
signals. Two links provide retransmitted high-power 
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rack-mounted installations. The RT-1319 provides 
vhf/am and uhf/am coverage in the 116 to 150 and 225 
to 400MHz bands. Transmit power is ten watts with a 
selectable two-watt mode. An eccm capability is 
optional. 

For status and other details see AN/GRC-206(V) 
entry. 


Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana. 


AN/TRC-176 radio 


ery 


tactical vhf signals, the third providing either hf or 
vhf/uhf retransmission. Total system capability is 
achieved with two vhf antennas, one uhf antenna, and 
one hf antenna which is capable of being remoted. The 
AN/TRC-183(V) is fully compatible with existing security 
equipment. All the vhf radios can be programmed to 
operate in a conventional fixed frequency mode or 
frequency hopping eccm mode 

The AN/TRC-183(V) includes a command post side 
and a network side. The command post side consists 
of three AN/VRC-94A(V)-2 radios. Command post 
communication takes place in a low-power vhf mode. 

The network side consists of two AN/VRC-94A(V)-4 


eeomtiaascr ETAT 
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radios, the AN/URC-101 satcom transceiver, and the 
tactical IHFR AN/GRC-193A operating with an RF-3466 
hf modem. Network communication takes place in a 
high-power network (50-watt) vhf mode, satellite 
(20-watt) uhf mode and high-power (400-watt) hf mode 
The vhf and uhf modes are operable at 16 kilobaud data 
rates; the hf mode at 2400 baud data rates. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 
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AN/TRQ-35(V) Tactical Frequency 
Management System 


The Tactical Frequency Management System is de- 
signed to greatly improve the quality and constant 
reliability of hf 2 to 30MHz circuits by providing the 
operator with instrumentation which continuously 
measures and displays the best frequency for communi- 
cation as conditions change. It operates in parallel with 
user's Communications circuits and is claimed not to 
present a high ew profile. 

The three primary components of the system are a 
spectrum monitor, a Chirpsounder transmitter and a 
Chirpsounder receiver. 


STATUS 

The AN/TRQ-35(V) entered production in 1976. It is in 
service with the US Air Force Tactical Air Command, US 
Navy ashore and afloat, US Marine Corps divisions and 
air wings, US Army and the US Readiness Command. In 
1981 and 1982, the British Royal Air Force and 
Royal Navy ordered systems through Marlborough 
Communications Limited. A number of systems were 
supplied and installed on short delivery for land and 
seaborne units involved in the Falkland Islands conflict. 
Since 1980 the system has been supplied to a number of 
other NATO countries on a lease basis. 


R—2093/TRQ—35(V) HF Spectrum 
Monitor Model RSS—4 


The RSS-4 spectrum monitor is an hf receiver, 
processor, and display system which is designed to 
present hf spectrum occupancy information in a 
convenient, comprehensive manner. 

It scans the entire hf spectrum every 11 seconds 
and compiles and continuously updates occupancy 
statistics (histograms) in 5- and 30-minute time blocks, 
The parameter measured (if any) is one of four 
amplitude thresholds (10dB apart) have been crossed 
in each of the RSS-4's 9333 6kHz wide channels. The 
receiver gain is automatically adjusted to make the 
owest amplitude threshold of each MHz segment 
correspond to slightly above the atmospheric noise 
evel. A digital read-out of the threshold value (in dBm) 
appears on the crt. 

The RSS-4 has been designed especially for use in 
ocating clear channels within larger frequency bands. 
Features include a digital read-out of centre frequency 
on the crt spectrum data display and controls to 
increase or decrease continuously the displayed centre 
frequency. The centre frequency can be slipped 
across the crt at a fast or a slow rate, or in 
one-channel-at-a-time steps. Display widths of 100 or 
500kKHz can be selected. 

The RSS-4 incorporates a high-dynamic-range re- 
ceiver capable of operation in the presence of unusually 
high-amplitude hf signals. RSS-4 deployments have 
been successful despite collocation with 1 to 3kW hf 
transmitters using 200- to 300-metre antenna spacing. 

Although intended principally for use in the scanning 
mode, the RSS-4 includes a capability for audio 
monitoring of the displayed centre frequency. Fine 
tuning is provided for over +3kHz from the displayed 
centre frequency. 

A rechargeable standby power supply ensures 
retention of the 30-minute data during prime power 
outages of up to 30 minutes. 


TECHNICAL SPECIFICATION 

Modes: monitoring of indicated centre frequency with 
internal speaker or headphones; selectable usb, Isb, am 
or fm 

Frequency range: 2-30MHz 

Number of frequencies (channels) analysed: 9333 
Channel spacing: 3kHz 

Analysis b/w (3dB): 6kHz max 

Analysis filter shape factor (60:3dB): 2 max 

Type of analysis: analyses frequency of occurrence of 
crossings of 4 received-power thresholds spaced by 
10dB +1dB 

Data memories: last 10s, current 5 minutes, last 
complete 5 minutes, last 30 minutes 

Histogram resolution 

for 5-minute memories: 30 level resolution on lowest 2 
thresholds; 16 level resolution on highest 2 thresholds 
for 30-minute memory: 32 level resolution on all 
thresholds 

Period between amplitude samples, per channel: 10s 
nominal 

Channel sampling interval: 3.2ms 

Internal noise sensitivity; <10 channels in any 10s 
period indicating level exceeding -110dBm due to 
internal receiver random noise 

Tuning: +3kHz from indicated centre frequency 
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Standby power 

30-minute power failure interrupts monitoring with loss 
of current and 5-minute data 

longer failures lose stored amplitude data but not 
operating program 

Display type: bar graphs on refreshed 127mm crt (tv 
raster display, refresh rate 50/s) 

Antenna input: 50 ohm, nominal, unbalanced 
Computer bus output: address, data, and contro! bus 
for computer 

Power supply: 115/230V ac + 10%, 47-440Hz, 350W 
Temperature range 

operating: 0-50°C 

storage: -40 to + 71°C 

Humidity 

operating: 85% 

storage: 96% 

Height: 400mm 

Width: 483mm 

Depth 

incl rear panel connectors: 610mm 

Weight 

uncased: 80kg 


R—2081/TRQ—35(V) HF 
Chirpsounder Receiver Model 
RCS-—4B 


The RCS-4B Chirpsounder receiver provides real-time 
measurement, sweeping through the hf spectrum in 
synchronism with a Chirpsounder transmitter and 
displaying incoming signal strength and multi-path as 
functions of radio frequency. From the display of the 
RCS-4B the operator obtains received signal amplitude 
and multi-path versus frequency, from which channel- 
to-channel trade-offs are readily determined. The 
RCS-4B will store and display data from up to three 
separate, remotely located Chirpsounder transmitters. 
Assigned channels or other specific frequencies of 
interest can be marked with cursors on the crt, and the 
frequency of a cursor read from a digital display. 

Time synchronisation with the transmitter is simple, 
as is operation and data interpretation. A standby 
power supply maintains time synchronisation with the 
transmitters in the event of primary power failure of 24 
hours’ duration. 


TECHNICAL SPECIFICATION 

Frequency range: 2-16 and 2-30MHz, selectable by 
front panel switch 

Input waveform: linear fm/cw 

Sweep rates 

2-16MHz: 50kH2/s 

2-30MHz: 100kHz/s 

Operating times: automatic sweep start at any of 12 
times each h, spaced 5 minutes apart, for any of 3 paths. 
Sweep can be manually initiated, terminated, or reset at 
any time 

Long-term timing and frequency accuracy: <5 
10°°/24h after 12h warm-up 

Standby power: 24h minimum, for timing circuitry at 
+ 20°C 

Sweep linearity: sufficient to obtain nominal 100us or 
better time-delay resolution 

Power supply: 115/230V ac + 10%, 47-440Hz, 360W 
Temperature range 

operating: 0-50°C 

storage: -40 to + 71°C 

Humidity 

operating: 85% 

storage: 96% 

Height: 400mm 

Width: 483mm 

Depth 

incl rear panel connectors: 548mm 

Weight 

uncased: 80kg 


T-—1373/TRQ-—35(V) HF 
Chirpsounder Transmitter Model 
TCS-4B 


The TCS-4B Chirpsounder transmitter is the transmit 
terminal of the system. Transmitting simultaneously with 
communications transmitters on a single antenna 
(diplexed version), a measurement of path loss and 
multi-path is made which takes into account antenna 
patterns as well as propagation characteristics. Using 
the widely accepted fm/cw technique, the TCS-4B 
transmits a sweep through the hf spectrum in 
synchronism with a remotely located RCS-4B Chirp- 
sounder receiver. Received signal power and multi-path 
conditions are displayed on the receiver in an easily 
understood manner 


Negligible interference to other spectrum users is 
assured by low output powers, -55dB harmonic and 
spurious levels, and provision to inhibit transmission on 
up to 16 channels. The TCS-4B operates unattended 
except for initial time synchronisation with the receiver. 
A standby power supply maintains time synchronisation 
with the receiver in the event of primary power failures of 
24 hours’ duration. 

Numerous options are available for the TCS-4B, 
including special sweep rates, sweep limits, and flexible 
sweep endpoints. The TCS-4B can also be supplied 
without diplexer, providing output powers from 10W to 
10kW for use where dedication of an antenna to the 
Chirpsounder transmitter is appropriate (eg backscatter 
and long-range oblique sounding, scientific appli- 
cations, and situations where extreme portability is 
required). 


TECHNICAL SPECIFICATION 

Frequency range (sweep limits): 2-16 and 2-30MHz, 
selectable by front panel switch 

Output waveform: linear fm/cw 

Sweep rates 

2-16MHz: 50kHz/s 

2-30MHz: 100kHz/s 

selected automatically by frequency range switch 
Transmitting times: automatic sweep start at any of 12 
times each h, spaced 5 minutes apart; each time 
selectable as transmit or no transmit. Sweep can be 
manually initiated, terminated, or reset at any time 
Power output: 0.2 and 2W from diplexer, +3dB, 
selectable by front panel switch. 10W and 10kW 
non-diplexed output power, +3dB 
Diplexer power rating: 2.5kW pep, 
50 ohm 

Long-term timing and frequency accuracy: <5 x 
10°°/24h after 12h warm-up 

Standby power: 24h minimum, for timing circuitry at 
+ 20°C 

Power supply: 115/230V ac + 10%, 47-440Hz, 1.5kW 
Temperature range 

operating: 0-50°C 

storage: -40 to +71°C 

Humidity 

operating: 85% 

storage: 96% 

Size and installation 

standard 483mm rack mounting, 584mm deep (incl rear 
panel connectors) 

sweep generators: 133mm high 

power amplifier: 223mm high 

filter/diplexer: 178mm high 

Weight: 132kg 


1kW cw, 


AN/TRQ-35(V)-2 Tactical 
Frequency Management System 


In 1984 second-generation equipment was introduced 
using later technology and providing additional 
features. 


TCS—5 HF Chirpsounder 
Transmitter 


The TCS-5 Chirpsounder transmitter is a second 
generation sweeping transmitter which tunes through 
the hf spectrum between 2 and 16MHz (at a rate of © 
50kHz/second) or between 2 and 30MHz (at a rate of 
100kHz/second). Synchronised with a Chirpsounder 
receiver (RCS-4B, RCS-5, or RCS-6) located at a distant 
end of an hf circuit, the system (TCS and RCS-6), 
provides a measurement of hf operating parameters. 
These include received power, propagating modes and 
extent of multipath versus frequency for that path. In 
comparison with earlier transmitters, the TCS-5 is 
claimed to provide technological advances in perform- 
ance at a reduced size and weight while maintaining 
output power level. 

The TCS-5 also features a built-in Chirpcomm 
transmit capability. Existing Chirpsounder transmitters 
require an external add-on unit. The Chirpcomm system 
allows an operator to send short emergency messages 
(40 characters) concurrently with the transmitted linear 
fm/cw (chirp) signal. The message is continuously 
transmitted (63 times) as the chirp transmission 
progresses in its sweep throughout the hf spectrum (2 to 
16MHz or 2 to 30MHz). Redundancy of transmission 
throughout the frequency spectrum virtually ensures 
message receipt. For remote entry of Chirpcomm 
messages, the TCS-5 provides for a Chirpcomm 
interface to the FMT-5A frequency management 
terminal. The TCS-5 operational functions are all 
available via remote control. 

In addition to Chirpsounding, the TCS-5 provides a 
standard hf/ssb communications transmitter capability, 


producing 150 watts pep output in the fixed-frequency 
ssb mode. An exciter output is also available for driving 
an external power amplifier for higher output powers. It 
is a fully-synthesised, high stability (6 parts in 10%) 
transmitter, tuneable throughout the 1.6 to 30MHz 
range in 10Hz steps. The TCS-5 can be coupled with the 
RCS-5 receiver to provide semi-duplex or simplex 
transceiver operation in addition to the Chirpsounder 
function. Limited speech processing is available in the 
communications mode to enhance voice communi- 
cation. The TCS-5 is channelised to provide up to 100 
pre-defined channel allocations for commonly used 
frequencies. These channels can be entered manually 
from the keyboard or automatically using an optional 
eprom cartridge and BR 2861 cartridge reader. 

The TCS-5 provides menu-driven built-in-test. Three 
led alarms provide indication of power amplifier 
overload, over-temperature, and audio overdrive. 


RSS—5 Spectrum Monitor 


The RSS-5 spectrum monitor is a second-generation 
microprocessor-controlled radio receiver that functions 
as a scanning monitor for the statistical analysis of 
signals in the hf range. It provides technological 
advances in performance at half the size and weight of 
its predecessor, the RSS-4. It is designed to complement 
the second-generation RCS-5 Chirpsounder receiver 
Together, they reduce the space and weight require- 
ments of previous BR frequency management systems. 

In its primary mode of operation, the RSS-5 scans 
through the hf spectrum from 2 to 30MHz in about 20 
seconds. It can also be programmed to scan a smaller 
range. When scanning, the receiver examines 3kHz 
bandwidth channels, spaced 2kHz apart, and averages 
the received signal strength in each frequency cell. This 
is displayed as a bar the height of which is 0 to 30dB 
above the threshold (a signal level automatically 
adjusted to slightly above the background noise level). 
The secondary mode of operation is monitor mode, in 
which an individual frequency can be monitored, While 
monitoring all scanning is stopped. 

The RSS-5 can display either the entire 2 to 30MHz 
spectrum using the general scan mode, or specific 
frequencies using the user list mode. The user list allows 
the operator to input up to 250 separate channels with 
500Hz resolution. In this way, known frequencies can be 
monitored for usag 

The samples for each of the frequency cells are 
averaged, and then stored for periods of up to 30 
minutes or more. The signal strength averages are 
stored under three separate formats: current 20-second 
period (C memory), recent 5-minute period (R5 memory) 
and past 30-minute period (P30 memory). In addition, a 
fourth format, an occupancy rating value (OCC) of A 
(clear channel) to F (fully occupied channel), can be 
displayed based on C, R5, P30 and lower threshold 
data. 

The RSS-5 has a remote interface which allows 
operation with the FMT-5 frequency management 
terminal and the 3080 series remote control/display unit. 


@ 


RCS-—5 Chirpsounder Receiver 


The RCS-5 is a second-generation sweeping receiver 
that tunes through the hf spectrum at a 50 or 100kHz per 
second rate, beginning at 2MHz. When synchronised 
with a TCS-4 series transmitter located at the distant 
end of an hf circuit, the receiver provides ameasurement 
of the hf operating parameters of propagating fre- 
quency, mode and received power for that path. The 
RCS-5 is claimed to provide technological advances 
in performace at half the size and weight of its 
predecessor, the RCS-4B. 

A transmitter (TCS-4 or -5) at one end of an hf circuit 
emits a cw signal which starts at 2MHz and sweeps 
upward in frequency at a constant linear rate (S50kHz 
per second for a 2 to 16MHz sweep; 100kHz per second 
for a2 to 30MHz sweep). An internal clock in the receiver 
starts its sweep simultaneously with the transmitter and 
precisely tracks the transmitter signal. Any radio energy 


RSS-5 spectrum monitor 
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RCS-5 Chirpsounder receiver 


that can propagate over the hf circuit (surface wave, 
one-hop, two-hop, etc) is received by the RCS-5. The 
time required for the rf signal to travel from the 
transmitter to the receiver causes the signal to arrive 
behind the exact tuned frequency of the receiver. Thus, 
the receiver is tuned to a slightly higher frequency than 
the arriving transmit signal. The received frequency 
difference is amplified in the receiver and converted toa 
baseband audio tone, a tone at zero Hertz indicating no 


‘time delay. Tones of increasing audio frequency (up 


to 500Hz) indicate increasing time delay of the 
ionospherically-returned signal. In practice, multiple 
tones are present in the sounder’s baseband audio 
output which represents the various delays caused by 
propagation from the various regions of the ionosphere. 
The multiple tones are processed by the RCS-5's 
spectrum analyser and then displayed on the crt 

The RCS-5 is designed to synchronise and operate 
with up to four Chirpsounder transmitters, providing 
real-time propagation information on four radio paths. 

The RCS-5 has a number of improved features over 
its RCS-4B predecessor. It has a remote interface 
which not only allows it to operate with the FMT-5 
frequency management terminal, but also permits all 
functions and displays to be remotely controlled by the 
3080 series remote control/display unit. In addition, the 
RCS-5 provides the operator with a fixed-frequency 
monitoring capability, automatic adjustment of sounder 
timing to compensate for frequency standard drift or 
changes in platform position, internal test, and five-hour 
rechargeable standby supply for synchronisation clock 
and path timers. 


RCS-5B Frequency Management 
Receiver 


The RCS-5B functions as a frequency management 
terminal and as a spectrum monitor. 


3080 Control/Display Unit 


The 3080 control/display unit allows remote read-out 
and control of all displays and functions of the RCS-5 
receiver and RSS-5 spectrum monitor. Since the 3080 is 
smaller than the combination of an RCS-5 and RSS-5, it 
can be located in areas of limited space, close to the 
operator or frequency manager. The single display, 
requiring 126mm of rack space, provides complete 
propagation and spectrum occupancy information at 
the point of greatest use, while the RCS-5 and RSS-5 can 
be located any distance away at an equipment or 
receiver site 

It can be placed in either of two operating modes. In 
the receive mode, propagation information on any of up 
to four paths is immediately available on the crt. In the 
spectrum monitor mode, the 3080 allows the operator to 
locate available clear channels within the propagating 
frequency ranges. 

The 3080 can also be used as the control head for the 
2840 airborne receiver 
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FMT-5A interfaced with RSS-5 spectrum monitor and two RCS-5 Chirpsounder receivers 


FMT—5A Frequency Management 
Terminal 


The FMT-5A frequency management terminal provides 
the means for assessing the effects of real-time hf 
propagation and spectrum occupancy measurements 
on specific assigned frequencies and radio network 
configurations. Intended as the principal operator 
interface with the tactical frequency management 
system (tfms) which provides the real-time data, the 
FMT-5A automatically assesses and ranks all frequency 
bands and assigned frequencies, then presents the 
results in a series of crt displays for operator information 
and action. 

The FMT-5A displays include predictions of com- 


AN/TSC-—60(V)5 and AN/TSC- 
60(V)7 Communication Centrals 


The AN/TSC-60(V)5 and AN/TSC-60(V)7 communi- 
cation centrals are transportable hf communication 
systems providing dual 2.5kW transmission capability. 
The systems use Rockwell four-channel HF-80 
equipments. 

The AN/TSC-60(V)5 provides full duplex voice/data 
communication in the 2 to 30MHz hf band. Modes of 
operation include isb, ssb, voice, cw, multi-channel tty, 
am, and compatibility with TADIL-A data links. The 
radio system can be remotely controlled from a 
maximum distance of 381 metres. The antenna 
complement for the system includes a transmit orthog- 
onal antenna, a receive orthogonal antenna and three 
log-periodic directional antennas. 

The system is housed in an S-141 modified shelter. 
Two pallets transport the air-conditioner and antenna 
complement. All equipment in the shelter is rack- 
mounted. The rack containing the HF-80 receivers and 
exciters is mounted on helically-wound shock isolators 
to attenuate external shock and vibration to below 
levels harmful to the equipment. Cable retractors and 
trays protect the system wiring. Rfi filtering is provided at 
both signal and power entry ports, and spark gaps or 
surge protectors protect all external signal and ac 
power interfaces from lightning-induced currents. 

The AN/TSC-60(V)7 is packaged in a standard 
military shelter that can be transported by a 1%-ton 
truck, rail, helicopter or an internationally standard 
cargo aircraft such as the C-130. Once on site, the 
system can be set up, operated and maintained by one 
technician. Built-in design features give the option of 
techniques such as selective calling, receiver scanning, 
link quality analysis and anti-jam implementation. 

The system provides full duplex voice and/or data 
communication in the 2 to 30MHz hf band. Modes of 
operation include voice, cw, multi-channel tty, am, and 
compatibility with TADIL-A data links. 


munication network quality, ranking of best overall 
frequencies and those applicable to each specific 
network, latest propagation data for each Chirpsounder 
path, and occupancy status for any frequency (2 to 
30MHz). 

The FMT-5A is designed to operate with up to two 
RCS-5 Chirpsounder receivers (providing propagation 
information on up to eight Chirpsounder paths) and 
one RSS-5 spectrum monitor. Connections among the 
FMT-5A, Chirpsounder receivers, and spectrum monitor 
are made through interfaces which allow operation of 
the FMT-5A either collocated with the tfms, or remotely 
located with data being transferred by voice-grade 
telephone lines or microwave links. 

The FMT-5A contains several microprocessors which 


control input from the tfms, control the crt display, and 
provide general book-keeping and analysis functions. 
Non-volatile memories provide storage of frequency 
lists, network configurations, etc. The terminal has 
a swing-down keyboard with standard typewriter 
functions plus special function keys to allow the 
operator to enter and retrieve management data, as well 
as control the unit. The crt display provides a visual 
output of the frequency management data. 


STATUS 
In production. 


Manufacturer 
BR Communications, Sunnyvale, California. 


AN/TSC-60(V) hf system 


Except for antennas and primary power, all equip- 
ment required for full system operation is housed in 
one standard S-250 shelter. Two AS-2459/TSC-60(V) 
9.8-metre fibreglass whip antennas are supplied. All 
equipment is rack-mounted, with rack assemblies 
mounted on helically-wound shock isolators to attenu- 
ate external shock and vibration to below levels harmful 
to the equipment. Cable retractors and trays protect the 


system wiring and specially designed brackets support 
the equipment. Outside air circulated over the power 
amplifier equipment permits near specification perform- 
ance in extreme temperatures without environmental 
control units. Rfi filtering is provided at both signal and 
power entry ports, and spark gaps or surge protectors 
protect all external and ac power interfaces from 
lightning-induced currents. 


The AN/TSC-60(V)7 is also compatible with other 
systems in the family; (V)7 receivers/exciters and 
remote radio control are identical to those in the 
AN/TSC-60(V)5. The (V)7 also has interconnect capa- 
bility with the OZ-11A/TSC-60(V)6 communication 
central to provide a 10kW system. 


AN/TSC-99 Transportable 
Communications System 


The AN/TSC-99 programme combines existing com- 
mercial systems design and army equipment to form an 
advanced transportable communications system. It is a 
fully-automated, processor-controlled hf radio and 
satellite base station which is installed in two air- 
transportable dolly-mounted shelters. The HF-80 prod- 
uct line is used for all hf requirements (see entry). 

The transmit shelter can be remotely controlled from 
the receive shelter at distances of up to 8km. It can also 
be locally controlled. Stored-program processor control 
is used to reduce station operation personnel require- 
ments and to enhance message handling capability. 


AN/TSC-—114 Communication 
System 


Commonly termed the MAC Airlift Reaction Communi- 
cations (MARC) system, the AN/TSC-114 is a self- 
contained, air-transportable communications centre 
for use in deployed contingency operations. A MARC 
can be transported by an aircraft such as C-5, C-17, 
C-130, or C-141, a large helicopter, or a flatbed 
trailer/truck. The centre supports air/ground communi- 
cations to military aircraft, ground/ground communi- 
cations for tactical manoeuvres, and long range 
communications with headquarters or rear echelons. 
Both voice and digital communications are provided 
through use of an integral radio and antenna 
capability. The MARC is self-contained within an iso 2:1 
expandable shelter equipped with mobilisers, heater, air 
conditioner, two diesel generators, four uhf/vhf radios, 
three hf radios, secure record communications terminal 
(similar to and compatible with AN/UYA-7 and AN/ 
GYC-8), a weather station, and several satellite radios. 


STATUS 

The MARC programme includes a prototype system 
(delivered in April, 1984) and 26 production systems, a 
number of which are operational after delivery in 1986. 


Manufacturer z 
E-Systems, Garland Division, Dallas, Texas. 


AN/TSC-—118 Communications 
Central 


The AN/TSC-118 communications central is an air-to- 
ground transportable multi-frequency system that 
provides a variety of hf, uhf, satellite and vhf am/fm 
radios. 

System operation on the unit is supported by an 
automatic tactical telephone switchboard, a secure 
teletypewriter with high-speed data modems and 
dual-operator radio control stations. 


AN/URC-—79 HF/SSB Transceiver 


The AN/URC-79 is an hf/ssb transceiver with 1kW pep 
and average power output. It is available with up to ten 
channels, covering the 1.6 to 30MHz range. An SR-206 
or SR-210 transceiver is used as a receiver/exciter; an 
SR-110 linear amplifier and power supply, and an 
SR-820 data modem complete the transceiver system. 
All units are contained in a 182.8cm metric rack cabinet 
and are all slide mounted except for the power supply. In 
addition to voice cw modes of operation, one wide shift 
+425Hz and two narrow shift +42.5Hz fsk modes are 


AN/URC-87(V) HF/SSB 
Transceiver (SC130D Patrolfone) 


The AN/URC-87(V) synthesised patrolfone is the 
successor to the field-tested SC130. Night operation has 


STATUS 
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Manufacturer 
Rockwell International, Collins Defense Communi- 


The AN/TSC-60(V)5 is in production for the US Air 
Force. The AN/TSC-60(V)7 entered service with the US 
Rapid Deployment Force in 1982. Another variant, the 
AN/TSC-60(V)9, was the subject of a $12.4 million 
contract awarded by the US Air Force in 1987. 


Processors store and forward outgoing messages, 
route the messages to any of the hf transmitter or 
satellite facilities, select antennas, set frequencies, 
select transmitter power, and send messages at 
specified times. Incoming messages are stored, code 
and data rate converted, and then transferred to 
punched paper tape for further processing. A station 
log and frequency use file are processor-maintained. 
Frequency selection is accomplished using the pro- 
cessor, a spectrum monitor, and hf propagation 
predictions. 


STATUS 

The AN/TSC-99 forms the base station component of 
the US Army’s Special Forces Burst Communications 
Systems (SFBCS). These communication systems in- 
clude base stations operating in friendly territory as well 


MARC 
AN/TSC-114 
COMMUNICATIONS SYSTEM 


: 
: 


cations, Richardson, Texas 


as out station equipment employed by field units and 
personnel operating in hostile locations. The outstations 
are equipped with the AN/PRC-70 hf/vhf manpack and 
AN/PSC-1 uhf manpack satellite radio sets, and the 
OA-8990/P digital message terminal. In October 1980 
Rockwell received a $24.4 million contract from the US 
Army Communications Research and Development 
Command for the engineering and manufacture of 27 of 
the systems. In May 1985 Rockwell received a $7.2 
million contract for the production of three transport- 
able systems which were scheduled to be delivered in 
the first half of 1986. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Richardson, Texas. 
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AN/TSC-114 communication system 


The equipment is rack-mounted and_ specially 
protected at the systems level to provide reliable, 
flexible, interoperable communications in military 
environments. 

The AN/TSC-118 consists of two major units — the 
communications system and the support trailer. The 
communications system contains all of the radio, data 
and telephone equipment and is housed in a standard 
S-280CG shelter. The shelter is mounted on a special 
mobiliser for transporting air-to-ground, off-the-road 
and on the highway. 

The support trailer carries the system's dual 60-kW 
generators, environmental control unit, fuel bladders, 
and refuelling apparatus. 


provided. The two narrow shift modes can operate 
separately or in diversity. Special circuits are provided to 
centre received tty for minimum distortion. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 
Number of channels: up to 10 
Channel change time: 3s max 
Power output 

pep: 1kW 

average: 1kW 

Output impedance: 50 ohms 


been simplified by adding selectable illumination of the 
panel meter and frequency selectors either by the 
battery test switch or function switch. Antenna tuning in 
vehicles has also been improved by addition of a low 
loss rf transformer in the antenna coupler. 

The broadband design has eliminated the multitude 
of tuning coils, trimmers, complex bandswitching and 


The AN/TSC-118 system also features a complement 
of hf, vaf and uhf antennas. The hf antennas include the 
AB-577 transmit-receive and receive masts/whips, 
which are separately transported by a support vehicle. 
The vhf am/fm and uhf am antennas are stored in the 
communications central shelter. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


Power supply 

115/230V ac, 50-60Hz 

440V, 60Hz, 3-phase (optional) 
Consumption: 2.5kVA to 1kW average output 
Cooling: forced air 

Temperature range: -30 to +60°C 

Height: 182.8cm 

Width: 52.1cm 

Depth: 55.9cm 

Weight: 145.1kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York. 


time-consuming alignment. The result is a self-con- 
tained 10,000-channel transceiver 

It is designed for manpack, portable, mobile and fixed 
ssb or cw operation. Arange of antennas is available for 
short-, medium- and long-range communications. The 
AN/URC-87(V) can be set up for operation in 30 
seconds by non-technical operators. 
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STATUS 

The AN/URC-87(V) was privately developed in the late 
1960s as the commercial model SC130D and is currently 
employed by the US Marine Corps and by the armed 
forces of many other countries. It is manufactured under 
licence in South Korea by the Oriental Precision 
Company Ltd 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, A1A cw, H3E comp am 
Frequency range: 2-12MHz 

Number of channels: 10,000 in 1kHz steps 
Power output 

ssb: 20W nominal, 15W pep minimum 

cw: 10W minimum 

Power supply: 12V dc nominal 
Consumption 

1A average voice 

2-30A average cw 

Height: 125mm 

Width: 300mm 

Length: 348mm 

Weight 

incl lead acid battery, whip antenna, carrying pack and 
handset: 10kg 


Manufacturer 
Southcom International Inc, Escondido, California. 


AN/URC-—92 (GSB-900 DX) 
HF/SSB Transceiver 


The GSB-900 DX is a modified model of the GSB-900 
The GSB-900 DX retains all the features of the GSB-900 
plus the ability to operate in a two-frequency simplex 
mode which allows transmission on one frequency and 
reception on a different frequency. Switching between 
the transmit and receive frequency is automatically 
performed by the microphone ptt switch. An additional 
operating mode permits the operator to select two 
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AN/URC-87(V) transceiver 
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simplex operating frequencies and rapidly change from 
one to the other with one selector switch. 

The modular- GSB-900 DX is an hf/ssb tactical 
synthesised transceiver. No transmitter or receiver 
tuning, instant frequency selection on 284,000 channels 
in 100Hz increments, plus vfo, between 1.6 and 30MHz 
and a plug-in front panel control for remotely located 
manual or automatic antenna couplers are among its 
features 


STATUS 
In service with the US Army since 1977. 
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AN/URC-92 hf/ssb transceiver 


AN/URC-94(V) SSB and FM 
Transceiver 


The AN/URC-94(V) radio set operates over the 1.5 to 
80MHz frequency range. It provides low-band vhf/fm for 
short-range communications; hf/ssb for long range. 
Frequency coverage is in 100Hz synthesised steps, 
providing up to 785,000 discrete frequencies throughout 
the frequency spectrum. In addition, vfo tuning ensures 
full compatibility with other equipment in existing 
networks. All standard modes of operation are possible: 
usb, Isb, am, cw, and fm. Thus the AN/URC-94(V) is 
compatible with standard naval hf and vhf radios 
such as the AN/URC-58(V), AN/WRC-1, AN/URC-35, 
AN/URT-23 and AN/VRC-46 radio sets 

The AN/URC-94 is fully compatible with existing 
wide-band (X-mode) and narrow-band secure voice 
systems. Control/interface J-3641/URC-94(V) automati- 
cally connects the input/output of the appropriate 
communication security equipment to the selected 
receiver/transmitter. 
The solid-state power amplifier provides 100 watts 
pep and average power output over the 1.5 to 30MHz 
range; 50 watts pep and average power output over the 
30 to 80MHz range 

The hf automatic antenna coupler CU-2184/ 
URC-94(V) automatically matches whip or long-wire 
antennas over the 1.5 to 30MHz range. Tuning time is 
typically five seconds. The coupler can be situated up to 
76 metres from the transceiver 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw. Fsk and fax with external 
optional modems 

Frequency range: 1.6-30MHz; 100Hz steps, plus vfo 
Number of channels: 284,000, synthesised 

Power output 

ssb: 100W pep and average, nominal 

cw: 100W average, nominal 

ame: 30W carrier, nominal 

Power supply 

ac: 115/230V, 50-60Hz, +15% 

de: (optional) 13/26V, +10% 

Temperature range 

100W pep output: -30 to + 65°C 

100W average: -30 to +50°C (continuous fsk with 
continuous blowers) 

Relative humidity: 100% at +50°C 

Height: 152mm 

Width: 464mm 

Depth: 467mm 

Weight: 22.7kg 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B (with shockmount) 
Enclosure: MIL-STD-108, Table II (splashproof) 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 4 


AN/URC-94(V) transceiver 


The vhf antenna coupler system AS-1729/VRC 
automatically matches a three-metre whip antenna over 
to 30 to 80MHz frequency range. It can be situated up to 
30 metres from the transceiver. 

A remote audio control C-10206/URC-94(V) is 
available and provides remote-control for the transmit- 
ter and receiver audio circuits. 


TECHNICAL SPECIFICATION 
Modes: am, Isb, usb, cw, and fm. Fsk and fax with 
external modems 


Frequency range: 1.5-80MHz 

Number of channels: 785,000 synthesised frequencies 
with 100Hz spacing and +25kHz continuous vfo tuning 
Power output 

1.5-30MHz: 100W pep and average 

30-80MHz: 50W pep and average 

Power supply: 115/230V +10%, 50/60Hz. Plug-in dc 
power modules can be installed to provide 12 or 24V dc 
operation in addition to ac 

Temperature range 

usb, Isb and am: -28 to + 65°C 

cw, fm, fsk, and fax continuous: -28 to + 50°C 

Relative humidity: 95% 

Height: 194mm 

Width: 483mm 

Depth: 477mm 

Weight: 34kg 


OPERATIONAL SPECIFICATION 

Temperature: per MIL-E-16400, Rev F, Class || 
Splashproof (with shockmount): per MIL-STD-108E 
Shock/vibration (with shockmount): per MIL-STD- 
202D, Method 201A, and MIL-STD-167 

Hammerblow (with shockmount): per MIL-STD-202D, 
Method 207A, and MIL-STD-901C 


‘NATO stock number: 5820-01-131-7839 
Manufacturer 


Harris Corp, RF Communications Group, Rochester, 
New York. 


AN/URC-—96 125-watt HF 
Transceiver 


The AN/URC-96 is a completely solid-state, 125-watt 
hf/ssb transceiver which meets relevant military specifi- 
cations. It has keyboard frequency control with 
half-duplex operation displaying both transmit and 
receive frequencies. It covers the 2 to 30MHz frequency 
range in 100Hz steps with continuous tuning between 
steps. Optional preset channelisation from 1 to 99 
channels is also available. Modes of operation include 
usb, Isb, ame, cw and fsk and the set is both rf and dc 
protected. It is capable of remote operation and manual 
remote-automatic and automatic antenna couplers are 
available. 


STATUS 
In production and in service with the US Navy and the 
armed forces of many other countries 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw (tone in usb), fsk and remote 
Frequency range: 2-30MHz in 100Hz steps with bfo for 
continuous tuning between steps 

Power output 

ssb: 125W pep/average high; 5-50W pep/ average low; 
plus up to 10dB with speech power enhancement 

ame: 30W carrier nominal 

cw and fsk: 125W average 

Power supply: 22-30V dc, 350W max 

Temperature range 

operating: -30 to + 50°C 

storage: -40 to + 85°C 


AN/URC-—100 and AN/URC-101 
VHF/UHF Transceivers 


The AN/URC-100 and AN/URC-101 (formerly the 
PRT-250) are multi-purpose radios with 8360 channels 
available in the vhf and uhf bands of 116 to 150 and 225 
to 400MHz. The transceivers are designed for many 
applications such as manpack, aircraft, shipboard and 
vehicle use. The transceivers are fully synthesised 
radios and tune across the total frequency range in 
25kHz steps. 

As a manpack tactical transceiver the equipment is 
designated AN/URC-100, while as a _ line-of-sight/ 
satcom tactical transceiver it is known as the AN/ 
URC-101. Both sets have evolved from the PT-25A 
portable emergency transceiver which was introduced 
in 1978. 

The transceivers comprise a receiver, transmitter, 
synthesizer and power pack. A single-reference phase- 
locked loop synthesizer is used 

Both transceivers are contained in identical weather- 
resistant manpack-type cases. A remote control head 
provides for power on/off, volume and squelch controls, 
as well as manual and preset frequency selection. 
Features of the control unit include an electronic 
frequency display that indicates the frequency in use, 
and the ability to load eight preset frequencies into an 
electronic memory. There is also a scan mode in which 
the unit automatically scans three operator-preset 
channels. 

Other derivatives of the PT-25A include the AN/ 
URC-104, AN/URC-110 and AN/URC-111. 

The AN/URC-104 (see separate entry) is equipped 
with the 30 to 88MHz band instead of the 116 to 
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AN/URC-96 transceiver 


INCL HANDLE AND HEATSINK 
Height: 132mm 

Width: 432mm 

Depth: 419mm 

Weight: 14kg 


OPERATIONAL SPECIFICATION 
Shock, vibration and weather: 
vehicular use 


MIL-STD-810B for 


149.975MHz band. It is fully operational with the existing 
AN/PRC-77 series of radios, having compatible if and 
audio bandwidths and 150Hz squelch tone. 

The AN/URC-110 (see separate entry) has been 
designed as a data transceiver with 5kHz channel 
spacing. Frequency coverage is the same as the 
standard URC-101, the data transceiver having been 
designed to operate with tactical modems such as the 
Motorola PM-15. It has 35,000 uhf channels and 6800 
vhf channels. It can also be equipped with a 200-watt 
amplifier for satellite communications, and can function 
as a repeater/frequency translator for users requiring 
extended range for emergency communications. 


STATUS 

A private development which entered production in 
1979. AN designations were allocated in 1981. Currently 
in service with US and NATO armed forces where more 
than 5000 hours mtbf have been recorded.|n April 1984 
the US Army placed a $4.4 million order for 190 
URC-101/104/110 radios 


TECHNICAL SPECIFICATION 

STANDARD AN/URC-100 AND AN/URC-101 

Modes: am or fm voice, am or fm cipher text, am or fm 
emergency beacon 

Frequency range: 116-150 and 225-400MHz 

Number of channels: 8360 in 25kHz steps (8 preset, incl 
2 guard) 

Power output 

URC-100: high 5W, low 1.5W 

URC-101: vhf high 5W, vhf low 1.5W, uhf/am low 1,.5W, 
uhf/fm low 5W, uhf/am high 5W, uhf/fm high 2OW 
Temperature range: -20 to + 55°C 

Height: 132mm 

Width: 298mm 


AN/URC-101 transceiver with power amplifier 


Manufacturer 
Southcom International Inc, Escondido, California 


Depth: 229mm 
Weight: 7.26kg 


AN/URC-107 los/satcom transceiver 


AN/URC series manpack transceiver 
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A 200-watt’ amplifier, military © nomenclature 
AM-7175/URC, is available for use with the transceivers 
in the uhf band. Its technical specifications are: 

Mode: am/fm 

Frequency range: 225-400MHz, broadband 

Power output 

fm: adjustable from 50-200W 

am: 50W 


AN/URC-—101(V)2 Tactical 
Manpack Transceiver 


The AN/URC-101(V)2 tactical manpack operates in the 
100 to 174 and 225 to 400MHz bands. Operation is fm in 


AN/URC-104 and AN/URC-111 
Tactical Manpack Transceivers 


Equipped with the 30 to 88MHz fm band and the 225 to 
400MHz am and fm bands, the AN/URC-104/111 are 
primarily designed for ground-to-air and_ tactical 
point-to-point operations 

The transceiver has 9320 channels in 25kHz steps. Its 
memory unit can store eight preset frequencies. The vhf 
band is said to have good signal radiation efficiency 
through a centre-fed whip antenna and low-loss 
matching networks 

All controls, connectors, and handset connections 
are located on the front panel. The transceiver has been 
designed for use in rugged operational environments; 
its aluminium case, controls and connectors are all 
sealed to provide climatic protection. 

Ac, dc, ac/dc, or battery power supplies can be used. 
The battery pack can be a self-contained rechargeable 
unit or standard military disposable batteries. 

This series of radios is almost identical to the 
Motorola AN/URC-101 transceiver which has been 
deployed and used by the Department of Defense in 


AN/URC-—106(V) Series 125-watt 
HF Radio Set 


The AN/URC-106(V) series hf radio set provides reliable 
voice and data communications with continuous 
coverage of the 1.6 to 30MHz hf range in 100Hz 
synthesised steps. 

It uses plug-in printed circuit boards and automatic 
tuning; a fine-tune frequency control and_field- 
programmable channelisation are included. 

The radio is tuned by selecting a frequency (or preset 
channel) and keying the unit. All other tuning functions, 
including antenna matching with the AN/ 
CU-2184/URC-94(V) coupler, are automatic. Tuning 
time is typically five seconds. Integral automatic alarms 
alert the operator to system malfunctions and mistuning 

An important feature for radio teletypewriter oper- 
ation is the fine-tune control (phase-locked to the 
frequency standard for high stability). It covers a 
+240Hz range in 15Hz steps. 

The AN/URC-106(V) meets military specifications for 
full compatibility with existing tactical radios. The 
antenna coupler automatically matches whip or long- 
wire antennas over the 16 to 30MHz frequency range 
and can be located up to 76 metres from the transceiver. 


TECHNICAL SPECIFICATION 

Modes: |sb, usb, ame and cw. Fsk and fax with external 
modems 

Frequency range: 1.6-30MHz in 100Hz steps. Fine 
tuning of +240Hz in 15Hz steps 

Number of channels: 15 simplex or 
intermixed, field-programmable 

Power output 

ssb: 125/40W pep/average 

ame: 40W carrier nominal 

cw, fsk: 125W average with PP-7807/URC-106(V) power 
supply 

Power supply: 13.6V dc + 10%. PP-7807/URC-106(V) 
power supply enables 26V dc +15% operation in 
addition to 115/230V ac +20%, 50/60Hz 


half-duplex 
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Consumption: 1.25W from 28V dc 
Temperature range: -20 to + 55°C 
Height: 178mm 

Width: 127mm 

Depth: 343mm 

Weight: 9.98kg 


the first and am and fm in the latter. The transceiver has 
7000 channels in both 25kHz and 2.5kHz steps. Power 
output is either 1.5 or 5 watts. Eight frequencies can be 
preset. 

The AN/URC-101(V)2, which is similar to the AN/ 
URC-100, measures 132 x 300 x 228mm and weighs 
7.65kg. 


operations with various transmissions covering clear 
voice, secure voice and data. The primary difference 
between the AN/URC-104/111 and the AN/URC-101 is 
the tactical 30 to 88MHz fm band used in the former. 


TECHNICAL SPECIFICATION 

Modes: am or fm voice, am or fm cipher text, am or fm 
emergency beacon 

Frequency range: 30-88 and 225-400MHz 

Number of channels: 9320 in 25kHz steps (8 preset, incl 
2 guard) 

Power output 

vhf low power: 1.5W. 

vhf high power: 5W 

uhf low power, am: 1.5W 

uhf low power, fm: 5W 

uhf high power, am: 5W. 

uhf high power, fm: 2OW (AN/URC-104) 

Beacon: 300Hz-2.5kHz linear swept baseband signal, 
front panel selectable 

Temperature range: -20 to + 55°C 

Height: 132mm 

Width: 300mm 

Depth: 227mm 

Weight: 7.7kg approx 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


AN/URC-104/111 transceiver 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


AN/URC-106(V) hf radio 


Temperature range: -30 to +50°C 
Relative humidity: 95% at +50°C 


AN/URC-106(V) TRANSCEIVER 
Height: 132mm 

Width: 414mm 

Depth: 432mm 

Weight: 16kg 


PP-7807/URC-106(V) POWER SUPPLY 
Height: 64mm 
Width: 414mm 
Depth: 432mm 
Weight: 9.5kg 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810C (with shockmount) 
Weather: MIL-STD-108E splashproof 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


AN/URC-—110 Tactical Data 
Transceiver 


The AN/URC-110 is a data transceiver with 5kHz 
channel spacing. It operates in the vhf frequency range 
of 116 to 150MHz and the uhf range of 225 to 400MHz. 
This manpack transceiver was designed with a low 
noise synthesizer to permit operation with tactical 
modems such as the Motorola PM-15A. 

The 5kHz channel spacing provides the AN/URC-110 
with 35,000 uhf and 6800 vhf channels. This unit can 
transmit data, is securable and has line-of-sight and 
satellite Communication capabilities. The modular 
construction of the AN/URC-110 enables the user to 
configure the unit to support a variety of mission needs. 

Like the AN/URC-101 this transceiver is fully synthe- 
sised, has 20 watts of power for satellite communi- 
cations and can function as a repeater/frequency 
translator for users requiring extended range for 
emergency communications. 

The AN/URC-110 basic transceiver unit weighs 7.2kg, 
and operates from battery packs (rechargeable and 
disposable) or various ac, dc, ac/dc power packs. 


TECHNICAL SPECIFICATION 

Modes: am or fm voice, am or fm cipher text, am or fm 
emergency beacon 

Frequency range: 116-150 and 225-400MHz 

Number of channels: 41,800 in 5kHz steps (7 preset, incl 
2 guard) 


AN/URC-—120 HF/SSB Radio 


The AN/URC-120 is an hf ssb radio covering the 1.6 to 
30MHz frequency range. It has an output power of 100 
watts pep and cw, and a 100-channel memory which 
stores frequencies and modes. An RS-422 interface 
permits remote control and allows the AN/URC-120 to 
use computer-controlled adaptive hf and scanning 
techniques. 


AN/VRC-12 and AN/VRC-43 to 
—49 Series Radio Sets 


The AN/VRC-12, and -43 to -49 series radios provide 
short-range, two-way, radiotelephone communication 
in the 30 to 75.95MHz range, using fm transmission and 
reception. Up to two additional receive channels can be 
monitored simultaneously with certain sets from this 
series. 

These radio sets are used primarily in vehicles such 
as Jeeps, trucks, armoured personnel carriers and 
tanks. They are also used in marine craft and in some 
communications shelters and vans. They can be 
interconnected with other radios for relay use when 
specific sets must communicate beyond their normal 
range. In certain applications they are controlled 
remotely and can be connected with remote telephone 
facilities for radio-wire integration (rwi) operation. They 
can be used alone or in conjunction with vehicular 
radio-intercom equipment. 

The AN/VRC-12 receives and transmits on one 
channel while simultaneously monitoring an additional 
channel. It has push-button tuning of ten preselected 
channels. 

The AN/VRC-43 receives and transmits on one 
channel and has push-button tuning of ten preselected 
channels. 

The AN/VRC-44 receives and transmits on one 
channel while simultaneously monitoring two additional 
channels. Push-button tuning of ten preselected 
channels is provided. 

The AN/VRC-45 provides simultaneous two-way 
operation on two different channels with push-button 
tuning of ten preselected channels. 

The AN/VRC-46 receives and transmits on one 
channel with local manual channel selection. 

The AN/VRC-47 receives and transmits on one 
channel while simultaneously monitoring an additiona 
channel. Local manual channel selection is provided. 

The AN/VRC-48 receives and transmits on one 
channel while simultaneously monitoring two additiona 
channels. Local manual channel selection is provided. 

The AN/VRC-49 provides simultaneous two-way 
operation on two different channels with local manua 
channel selection 

These configurations are obtained from three basic 
equipments used in various combinations: the 
RT-524A/VRC transmitter/receiver with manual channe 
selection, the RT-246A/VRC transmitter/receiver with 
preselected channels and the R-442A/VRC receiver. 


USA/TACTICAL GROUND RADIO 


125 


AN/URC-110 transceiver 


Power output 

vhf low power: 1.5W 

vhf high power: 5W 

uhf low power, am: 1.5W 

uhf low power, fm: 5W. 

uhf high power, am: 5W 

uhf high power, fm: 20OW 

Beacon: 300Hz-2.5kHz, linear swept baseband signal, 
front panel selectable 

Temperature range: -20 to + 55°C 


The AN/URC-120 will operate with US military 
nomenclatured power supplies such as the PP-8111 
and antenna couplers such as the CU-2352. Typcial 
tune time in the case of the latter is 3 to 4 seconds. 

The unit meets certain requirements of MIL-STD-810C 
and MIL-STD-108E. 


TECHNICAL SPECIFICATION 
Mode: usb/Isb, ame, cw, fax, fsk 
Frequency range: 1.6-30MHz 
Channel spacing: 100Hz 


Height: 132mm 
Width: 300mm 
Depth: 227mm 
Weight: 7.2kg approx 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


Power output: 100W 

Consumption:20A 

Temperature range: -30 to 65°C operating 
Relative humidity: 95% at + 50°C 

Height: 105mm 

Width: 302mm 

Depth: 175mm 

Weight: 8.6kg 


Manufacturer 
Cubic Communications, Oceanside, California 


The VRC-12 and its variants are the most widely used 
fm/vhf tactical communications equipment in service. 


STATUS 

Since 1967 nearly 200,000 VRC-12 radios and variants 
have been produced for the US Army as well as for other 
governments. Value is set at more than $300 million. 
Ultimately the radio will be replaced by the new 
generation Sincgars currently under development. 
Meanwhile the US Army has redesigned the radio to use 
silicon transistors in place of the earlier-generation 
germanium transistors. 

E-Systems orders for the VRC-12 include $5 to $10 
million in 1978, $47.7 million in 1979, and $10.9 million in 
1980. In July 1983 a $21.5 million contract was placed 
with E-Systems for 6000 VRC-12 radios with a 200 per 
cent option. 

In September 1982, Tadiran (Israel) won a $39 million 
contract from the US Army for 4042 VRC-12 receivers 
and 6595 transmitters. In January 1985 NAPCO- 
Keystone was awarded an $18.5 million contract by the 
US Army for nearly 6000 RT-524A, RT-246A and R-442A 
transmitter/receivers and receivers. 
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RT-524A/VRC transmitter/receiver 
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The Greek Ministry of Defence ordered 1600 VRC-12s 
from E-Systems in 1986, and the Egyptian Signal Corps 
and the Swiss military have also bought substantial 
quantities of kit 

The VRC-12 is produced under licence in both Israel 
and South Korea 

In 1987, the US Department of Defense notified 
Congress of proposed letters of offer to sell eight 
AN/VRC-46 radios to the People’s Republic of China 

E-Systems has subsequently ceased production of 
the system, 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency range: 30-75.95MHz at 50kHz intervals 
Number of channels: 920 

Power output 

ow: 0.5-8W with 25V dc operating power; 0.5-10W with 
30V dc operating power 

high: 35W minimum with 25V dc operating power 
Transmission range (using whip) 

ow power: approx 8km one 
high power: approx 41km BS ; ae orF—/ ate 
Power consumption 1 3q : 
Ow power: 3A at 25V dc 
high power: 10A at 25V dc 


RT-246A/VRC transmitter/receiver 


RT-524A/VRC and RT-246A/VRC 


Height: 165mm Width: 130mm Manufacturers 
Width: 343mm Depth: 333mm NAPCO-Keystone, Hopkins, Minnesota. 
Depth: 333mm Weight: 8 61kg (Cincinnati Electronics, Magnavox and Tadiran have 
Weight: 27.2kg also produced the VRC-12.) 
OPERATIONAL SPECIFICATION 
R-442A/VRC All equipment manufactured to relevant US military 


Height: 165mm specifications 


AN/VRC—64 and AN/GRC-160 
Vehicle Radio Sets 


The AN/VRC-64. and AN/GRC-160 radio sets are 
vehicular adaptations of the AN/PRC-77 manpack 
radio set. By adding a mount and a power amplifier to 
the RT-841/PRC-77 receiver/transmitter, the manpack 
radio becomes a vehicle-mounted radio set 

Amplifier/power supply group OA-3633/GRC provides 
the amplification necessary to drive a self-contained 
panel-mounted loudspeaker. The OA-3633 unit accepts 
a 24-volt dc input from the vehicle battery and furnishes 
the regulated dc power required by the RT-841 
receiver/transmitter 

Vehicular mount MT-1029/VRC is used for mounting 
radios in vehicles. The junction box in each radio mount 
includes receptacles for the passage of dc power and 
audio signals to and from the radios installed in the 
mount. The OA-3633 unit fits into the MT-1029 mount 
and in turn accepts the RT-841 receiver/transmitter. A 
switch on the front of the OA-3633 is used to select AN/GRC-160 transceiver 
remotely the antenna matching circuit in the AS-1729 
vehicular antenna so that it corresponds to the 
frequency being used. The AS-1729 antenna increases 
the effective range of this receiver/transmitter over that 
of the antenna used during manpack operation. 

The AN/VRC-64 radio set is for vehicular use while the 
AN/GRC-160 radio set permits either vehicular or 
manpack use 


STATUS 

In production. GRC-160 has been supplied in quantity 
to the US Marine Corps and in 1976 400 sets were 
supplied to the Lebanon 


TECHNICAL SPECIFICATION 
Mode: fm 

Frequency range 

low band: 30-52.95MHz 

high band: 53-75.95MHz 
Number of channels: 920 
Channel spacing: 50kHz 
Power output: 1.5-2W 
Power supply: 22-28V dc 
Range: 8km nominal 

Height: 165mm 

Width: 305mm AN/VRC-64 transceiver 
Depth: 305mm 

Weight: 15.8kg 


Manufacturers 
OPERATIONAL SPECIFICATION Cincinnati Electronics Corp, Cincinnati, Ohio. 
Manufactured to relevant US military specifications NAPCO-Keystone, Hopkins, Minnesota. 


AN/VRC-83(V) Vehicle 
Transceiver 


The AN/VRC-83(V) is part of the AN/GRC-206 family 
and forms part of the Pacer Speak programme of the 
three US military services. The VRC-83 is the vehicle 
configuration of the RT-1319 transmitter/receiver with 
additional integral audio amplifier, companion speaker, 
and 30-watt linear power amplifier. It provides coverage 
on vhf/am and uhf/am in the 116 to 150 and 225 to 
400MHz bands and provides for an eccm option. 

For status and other details see AN/GRC-206(V) 
entry 


Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana 


AN/VRC-83(V) vehicle radio 


AN/VRC-—84 Vehicle Transceiver 


AN/VRC-84 is the US nomenclature for the Racal- 
Tacticom Jaguar eccm vehicle radio. See separate 
entry. 


AN/VRC-86 HF Vehicle 
Transceiver 


The AN/VRC-86 is a solid-state hf/ssb vehicle radio 
system which is an adaptation of the AN/ARC-199 hf 
radio. The AN/VRC-86 is comprised of five units: the 
C-11245/U control/display, the RT-1432/U receiver/ 
transmitter, the AM-7201/U amplifier/coupler, the 
AB-1311/VRC-86 antenna support base, and the 
MX-10485/VRC-86 electrical equipment interfacing box. 
It provides 280,000 communication channels in the 2 to 
30MHz frequency range 

The system incorporates such features as power 
management and low probability of intercept with 
selectable output power of 4, 40 or 150 watts pep. 
Twenty channels can be preselected for recall and use, 
and automatic recognition of incoming messages by a 
selective addressing scheme is used. Channel scanning 
and speech processing are provided. The system has 
been designed to allow for later installation of frequency 
agility, frequency link analysis, and automated elec- 
tronic operating instructions. 

The system is controlled through the installed 
control/display unit (cdu). However, the cdu can be 
removed from the main mounting to be used to control 
the radio at distances of up to 100 metres. 

The radio can operate with both voice and data 
formats and can operate in the clear or be used with 
encryption devices. 

The system display is compatible with night vision 
goggles. 


STATUS 

Entered service with the US Army in 1985. Designed to 
meet the demands of Army ground personnel for 
communications with helicopter forces. Helicopters 
flying nap-of-the-earth profiles at tree-top levels operate 


AN/VRC-87 to —92 VHF 
Transceivers 


The AN/VRC-87 to AN/VRC-92 are the vehicle trans- 
Leiver members of the Sincgars eccm radio family. For 
full details see Sincgars entry 
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AN/VRC-86 hf vehicle transceiver 


at extended ranges from their ground-based command 
posts (typically 35 to 50 km), conditions in which existing 
vhf communication systems have been found to be 
inadequate. The Army is planning to install the 
AN/VRC-86 in a large number of locations ranging from 
fixed base command posts to a variety of vehicles. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw 

Frequency range: 2-30MHz 

Number of channels: 280,000 at 100Hz spacing (20 
preset) 


Channel spacing: 100Hz 

Power output: 4, 40 or 150W pep selectable 
Mtbf: 500h 

Power supply: 28V dc, 550W; 115/230V ac, 1kVA 
Weight: 27.2kg 

Volume: 0.045m? 


OPERATIONAL SPECIFICATION 
Ground vehicle operating environment to MIL-E-5400 


Manufacturer 
Bendix/King, Olathe, Kansas 
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AN/VRC-94A(V) Series VHF/FM 
Vehicle Transceivers 


The AN/VRC-94A(V) series are full-band frequency 
hopping vehicle radios covering the 30 to SOMHz 
frequency band in 25kHz steps with eight preset 
channels. They provide a power output of 100mW, 1, 10 
or 50 watts 

The frequency hopping capability, which is available 
as an option, provides pre-programmed pseudo- 
random frequency changes at a rate of hundreds per 
second 

The RT-1406 receiver/transmitter, the basic unit of 
the AN/VRC-94A(V), is also the basic unit of the 
AN/PRC-117 manpack and AN/VRC-94 base station 
transceivers 

Other features include built-in self test, channel 
monitoring, simplex and half duplex operation, a 
digitally encrypted voice capability and rugged design. 


STATUS 
First introduced in mid-1983, the transceivers are still in 
production 


Communications Control Panel 


The communications control panel (ccp) is an operator 
interface for hf, vhf or uhf radios, digital-telephones and 
digital intercoms. Fifteen KY-57 and KY-65 channels 
can be controlled, along with 2 ‘hot’ and 2 standby 


CITO-270 Tactical Meteor Burst 
Adapter 


The CITO-270 is a microprocessor-based add-on 
applique, designed for use with the VRC-12 series of 
radios, and adaptable to other tactical vhf manpack 
and vehicle radios. Externally installed in minutes, 
without any modification to the equipment, the 
CITO-270 utilises ionised meteorite trails to transmit 
digital data up to 2000km directly without repeaters. It 
is virtually insensitive to atmospheric propagation 
conditions, including disturbances by post nuclear 


emp. CITO-270 is claimed to provide a reliable, 
continuous traffic link even under severe ecm 
conditions, 

STATUS 


Developed as a private venture and under evaluation by 
a number of countries 


TECHNICAL SPECIFICATION 

Mode: dynamic packet burst with fec, arq and optional 
spread spectrum/bulk encryption. 

Power output: 300W nominal (30-80MHz) 


CITO-—272 VHF RF Power Amplifier 


The CITO-272 is a tactical solid-state vhf rf amplifier, 
designed to be compatible with the AN/VRC-12, 
AN/PRC-77 and Sincgars radios. With optional cabling, 
it can be used with most other existing tactical vhf 
radios ‘ 

Specifically designed to handle load mismatch at all 
phase angles up to 30:1 vswr, enabling emergency 
operation using damaged or temporary antennas, it is 
also designed for continuous (100%) key down 
transmission. Cooling is by external heatsink. 

Output power level is adjustable in 830W increments, 
either by local operator selection, or by remote control. 

The amplifier automatically switches from receive to 
transmit when rf from the exciter is detected. 


ERC-—320 Manpack Transceiver 


The ERC-320 is a small, lightweight manpack radio 
operating in the 30 to 80MHz frequency range. The fully 
synthesised radio provides 2000 channels in 25kHz 
steps. Antenna matching is fully automatic and rf power 
outputs of greater than five watts can be achieved 
in certain applications. A rebroadcast facility is 
incorporated in the set. 

The ERC-320 is small enough to be operated similar 
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TECHNICAL SPECIFICATION 

Modes: narrow-band voice, wide-band data to 16kbits/ 
s, retransmit, simplex or half duplex, and optional 
frequency hopping 

Frequency range: 30-90MHz with 25kHz spacing 
Number of channels: 2400 (8 preset) 

Frequency hopping codes: 1.15 < 10"! 

Power output 


AN/VRC-94A(V)-1: 1/10W selectable, 100mW/10W 
optional 
AN/VRC-94A(V)-3: 1/50W selectable, 100mW/50W 
optional 


Power supply: 12 or 24V dc 
Consumption 
AN/VRC-94A(V)=-1: 58W max 
AN/VRC-94A(V)-3: 240W max 
Temperature range: -40 to + 70°C 
Immersion: 0.9m 

Height: 225mm 

Width 

AN/VRC-94A(V)-1: 216mm 
AN/VRC-94A(V)-3: 295mm 
Depth: 368mm 

Weight 

AN/VRC-94A(V)-1: 18.2kg 
AN/VRC-94A(V)-3: 21.3kg 


AN/VRC-94A(V)-3 vhf/fm vehicle transceiver including 
50-watt amplifier attached 


OPERATIONAL SPECIFICATION 
Shock, vibration and humidity: to MiL-STD-810B 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


telephone lines and 36 intercom stations. The ccp has 
been qualified to US Marine battlefield environmental 
standards, including MIL-E-16400 and MIL-STD-810, 
and MIL-STD-1742. The unit has an mtbf of 6200 hours 
and an mtbf of less than 20 minutes. It measures 168 x 
374 x 317mm and weighs 13kg. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama 


CITO-270 tactical meteor burst system 


Data throughput per channel (typ.): 4000 tactical 
messages per channel per 24h (each message assumed 
to consist of 5 lines of 50 characters each, a total of 1 
million char/24h) 

Number of channels per system C/TO-270/10: 1 
channel, CITO-270/40: 4 channels 


Power supply: 22-32V dc standard (12V dc and 
110/220V ac optional) 5 : 


Manufacturer 
NAPCO International Inc/ia Research Corp, Hopkins, 
Minnesota. 


A separate ecm/jammer controller option is also 
available, making the CITO-272 an intelligent communi- 
cations jammer for narrowband, wideband and hopping 
modes. The bandwidth enables the CITO-272 to track 
frequency hopping (agile) vhf radios at hopping rates in 
the Mhz/second range. Together with the computer- 
based CITO-510 spectrum monitoring system, an 
intelligent comint/sigint/ecm/comjam system is formed. 

The CITO-272 can be used as a stand alone vhf rf 
power amplifier, or as an integrated module in the 
CITO-270 tactical meteor burst adaptor. 


STATUS 
Private venture under evaluation by a number of 
countries. 


to a hand-held portable radio. The wide range of input 
voltages allows it to be connected directly to a vehicular 
or base-station dc power source without additional 
converters, 

Ranges of 8 to 10km are attainable using the whip 
antenna over suitable terrain. It is fully waterproof and 
meets all specifications for military ground equipment. 


STATUS 
In production since 1980 


TECHNICAL SPECIFICATIONS 

Output power: 0-300W, adjustable in 30W increments 
Frequency band: 30.00-79.95MHz (2.0-250MHz at 
reduced power) 

Vswr: up to 30:1 (at any phase angle) 

Exciter rf output: 1.3-3O0W 

Temperature range: -40 to + 55°C 

Relative humidity: 95% 

Power supply: 22-32V dc, 30A 

Height: 22.1cm 

Width: 13.7cm 

Depth: 34.1cm 

Weight: 12kg 


Manufacturer 
NAPCO International Inc/ia Research Corp, Hopkins, 
Minnesota. 


TECHNICAL SPECIFICATION 

Mode: F3E simplex 

Frequency range: 30-80MHz 

Channel spacing: 25kHz 

Number of channels: 2000 (16 preset) 
Rebroadcast: via multi-core cable 

Power output: 1.5W minimum into 50 ohms at 11V 
Power supply: 11-30V dc 

Battery pack: ni-cad (12V dc, 2Ah) 


Temperature range 
operating: -40 to +65°C 
storage: -55 to + 75°C 
Relative humidity: 95% at +55°C 
Altitude 

operating: 4500m 
transport: 9000m 
Immersion: 2h at 1m 
Height: 64mm 

Width: 152mm 

Depth: 152mm 

Weight: 1.6kg 


ERC-321 Manpack Transceiver 


The ERC-321 is a microprocessor-controlled manpack 
transceiver, It has a 30 to SOMHz bandwidth, allowing 
the use of 2400 channels at 25kHz spacing. Features 
include: 15 preset channels; built-in eccm (frequency 
hop), crypto and test; switchable rf outputs; simplex or 
half-duplex; short- and long- wire antenna selection 
and compatibility with Vinson or similar systems, The 
ERC-321 also serves as the driver for a 50-watt power 
amplifier for vehicle and base station operation 


STATUS 
Production started in 1986. 


TECHNICAL SPECIFICATION 

Modes: narrow-band voice, wide-band data (16kbits/s), 
ecom (frequency hopping), rebroadcast, simplex or 
half-duplex 

Frequency range: 30-90MHz 

Number of channels: 2400, 15 preset 

Channel spacing: 25kHz 

Power output: 0.1/3W 

Temperature range: -40 to + 60°C 

Immersion: 1m 

Height: 74mm 

Width: 152mm 

Depth: 178mm 

Weight: 2kg 


OPERATIONAL SPECIFICATION 
Environmental: MIL-STD-810C 


Manufacturer 
ISC Technologies Inc, Lancaster, Pennsylvania. 


ERC-—520 RF Power Amplifier 


The ERC-520 is an rf power amplifier capable of 2, 20 
and 50 watts rf power output in the 30 to 80MHz 
frequency band. The power output is dependent on the 
mode selected and the input voltage. 

The ERC-520 can be configured as a vehicle system 
for use in personnel and armoured vehicles or as a base 
station by using optional accessories. It can be used in 
conjunction with either the ERC-310 or ERC-320 
manpack transceivers to provide a variety of systems. 
The ERC-520 can be operated from a 12- to 30-volt dc, 
8-amp power source without a power supply adaptor. 


STATUS 
Developed as a private venture and in production for a 
number of defence forces. 


TECHNICAL SPECIFICATION 

Frequency range: 30-80MHz 

Power output: 2-50W dependent on mode and input 
voltage 
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OPERATIONAL SPECIFICATION 
Vibration: to MIL-STD-810 
Bumping: to DEF-133 


Manufacturer 
ISC Technologies Inc, Lancaster, Pennsylvania 


ERC-320 transceiver 


ERC-321 manpack transceiver 


Power supply: 12-30V dc 
Consumption: 6A in 50W mode 
Temperature range 
operating: -40 to + 65°C 
storage: -55 to + 75°C 
Relative humidity: 95% at +55°C 
Altitude 

operating: 4500m 

transport: 9000m 

Immersion: 2h at 1m 

Height: 241mm 

Width: 210mm 

Depth: 305mm 

Weight: 7.5kg 


OPERATIONAL SPECIFICATION 
Vibration: MiL-STD-810 
Bumping: DEF-133 


Manufacturer 
ISC Technologies Inc, Lancaster, Pennsylvania. 


ERC-520 amplifier with ERC-320 manpack 
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Frequency Hopping Multiplexer 
(FHMUX) 


The FHMUxX is a vhf frequency hopping multi-coupler 
which provides from 2 to 5 transceiver ports indepen- 
dently coupled to a single antenna. Operating in the 30 
to 88MHz frequency range and with a 60 watts/channel 


Frequency Management Group 


The Wildcat frequency management group is a tactica 
hf selective calling system which carries the military 
nomenclature OA-9260/PRC. 

The briefcase-size base unit contains a miniature 
computer-scanned R-2316/PRC receiver with digita 
signal processor and logging printer. Wildcat is 
intended to be used as a manual selective calling 
system. The receiver scans a pre-assigned bank of 
channels for a 75 baud fsk tone pair of a pre-se 
frequency. A special microphone, used with any field hf 
transmitter, contains a sub-miniature 75 baud fsk 
modulator with six selectable tone pairs. 

An operator in the field may call a base unit by 
transmitting several seconds of the fsk calling signal on 
one of the scanned channels. The scanning base unit 
may be programmed to alarm only on desired tone 
pair/channel combinations 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa 


OA-9260/PRC unit 


GRC-—970() Remote Control 
System 


The GRC-970() remote control system provides full 
function control of Sunair 900 series radios. It is 
compatible with the GSB-900 transceiver, the GSR-920 
receiver and the GSE-924 exciter, plus adding a 
half-duplex feature of the GSB-900DxX to any transceiver 
it controls. 

The remote control system provides control of 
equipment over distances of up to 46 metres using a 
multi-conductor cable or over unlimited distances 
through twisted-pair, voice-quality telephone lines or 
microwave links 

Systems comprise selectable combinations of com- 
ponents arranged to suit the users’ needs. The 
GRC-975 universal control head with appropriate 
contro! panel option is the major component of any 
system. The GRC-980 interface unit allows local/remote 


GSB-300 HF/SSB Transceiver 


The GSB-300 is a modular, multi-channel hf/ssb 
transceiver. It provides up to eight communication 
channels anywhere within the 1.6 to 30MHz range. Its 
100-watt average power transmitter is rated for 
continuous duty, providing the necessary reliability for 
the handling of voice (usb and/or Isb, am), cw and data 
(teleprinter and facsimile) information 

The GSB-300 features plug-in 115/230-volt ac or 
12/24-volt dc power supplies with a wide line input 
tolerance, permitting its use in a variety of mobile and 


GSB-900 HF/SSB Transceiver 


The modular GSB-900 is an hf/ssb tactical synthesised 
transceiver, No transmitter or receiver tuning, instant 
frequency selection on 284,000 channels in 100Hz 
increments, plus vfo, between 1.6 and 30MHz, and a 
plug-in front panel control for remotely-located manual 
or automatic antenna couplers, are among its features. 

It is completely solid-state, including the 100-watt 
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power handling capability, the FHMUX functions with 
any mix of slow or fast hopping radios, or fixed 
frequency sets. Performance in terms of insertion loss, 
isolation, spurious responses and vswr is maintained 
equal to that obtainable with current fixed channel rf 
multiplexers 

The FHMUX fits into a 483mm rack and is 268mm 
high. It weighs 40.5kg 


Manufacturer 
Xetron Corp, Cincinnati, Ohio 


Rei 


GRC-970() remote control system 


Capability using two control heads; the addition of 
tone encoders/decoders expands system control over 
extended distances. A universal front panel adapts all 
equipment for use with the remote control system 


fixed-channel applications. Oven stability ensures 
accurate transmission and reception over a wide range 
of climatic conditions 


TECHNICAL SPECIFICATION 

Modes: usb or Isb plus am (comp) with usb/Isb and cw 
optional 

Frequency range: 1.6-30MHz 

Number of channels: 8 (simplex) 

Power output (alc controlled) 

ac supply: 125W pep and average 

dc supply: 125W pep, 50W average 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


Power supply 

ac: 115/230V + 15%, 50-60Hz 

de; 12/24V +15% 

Temperature range: -20 to + 55°C 
Relative humidity: 95% at +55°C 
Height: 126mm 

Width: 380mm 

Depth: 355mm 

Weight: 11.3kg 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


(pep and average) power amplifier. Standard modes 
include usb, Isb, ame, cw, fsk and fax. The transceiver 
operates from 115/230 volts, 50 to 60Hz, and has an 
optional internal dc module permitting operation with 
12- or 24-volt systems. The same transceiver can 
operate from both ac and dc power sources, with the de 
module installed, by changing the external power input 
cable. Ac line tolerance is +15 per cent. The GRC-955 
remote-control unit provides complete control of all 
front-panel functions from a remote location. A 


modified version, GSB-900R, is capable of remote 
control over a distance of 46 metres 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw. Fsk and fax with external 
optional modems 

Frequency range: 1.6-30MHz; 100Hz steps, plus vfo 
Number of channels: 284,000 synthesised 


Power output 

ssb: 100W pep and average, nominal 
cw: 100W average, nominal 

ame: 30W carrier, nominal 

Power supply 

ac: 115/230V, 50-60Hz, + 15% 

de: (optional) 13/26V, +10% 
Temperature range 

100W pep output: -30 to + 65°C 
100W average: -30 to +50°C (continuous fsk with 
external blowers) 


GSE-924 HF/SSB Exciter 


The modular GSE-924 is an hf/ssb tactical synthesised 
exciter with similar specifications to the GSB-900 (over 
95 per cent of parts are common to the GSE-924 and the 
GSB-900). The GSE-924 has an additional isb option. 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida 


GSE-924 hf/ssb exciter 


GSR-920 HF/SSB Receiver 


The modular GSR-920 is an hf/ssb tactical synthesised 
receiver. No receiver tuning, instant frequency selection 
on 284,000 channels in 100Hz increments, plus vfo, 
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Relative humidity: 100% at + 50°C 
Height: 152mm 
Width: 464mm 
Depth: 457mm 
Weight: 22.7kg 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B (with shockmount) 
Enclosure: MIL-STD-108, Table || (splashproof) 


131 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida 
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between 1.6 and 30MHz, and a plug-in front panel 
control for either ssb or isb mode selection are among 
its features. Over 75 per cent of the parts and assemblies 
in the GSR-920 are identical to those in the GSB-900 
transceiver, simplifying the provision of spare parts. 

It is completely solid-state. Standard modes include 


GSR-920 hf/ssb receiver 


HF-—80 HF Radio Communication 
Systems 


The HF-80 family has been designed to meet a wide 
range of requirements. By combining the baseline 
receiver, exciter, receiver/exciter, and control elements 
with the four power amplifiers a variety of HF-80 system 
configurations can be produced to meet most hf 
ground communication needs. The HF-80 systems 
consist of transmitters and transceivers of 1, 3, or 10kKW 
Output power with either local- or remote-control 
Capability, and receivers with either local- or remote- 
control capability. Each of these systems can be further 
adapted to specific electrical and physical requirements 
through the use of the various options and accessories. 

All of the locally-controlled transmitter systems 
employ the same HF-8010/HF-8014 exciter units with 
the appropriate power amplifier. They operate in the 
B8E/B9W (isb), JZE (usb or Isb), ASE/H3E (ame) and 
A1A (cw) modes of operation and four-channel isb in 
the case of the HF-8014. 

The 1kW systems cover the 1.6 to 30MHz frequency 
range. They can be housed in a low equipment cabinet 
or desk-type console. Each of the higher powered 
systems (3 and 10kW) covers the 2 to 30MHz range and 
uses free-standing power amplifier units 

The remotely-controlled transmitters are the same as 
the locally-controlled equipments except that they 
employ the HF-8010A/HF-8014A units. These are the 
same as the HF-8010/HF-8014 with three remote 
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HF-8054 


interface cards added. These cards are strapped for an 
fsk interface for control from the optional control unit. 
They can also be strapped for RS-232C, MIL-STD-188C, 
or CCITT V24 interface for use with the optional control 
for multiple unit control or for processor control. 

The locally-controlled transceivers are the same as 
the locally-controlled transmitters, except that they 
employ the HF-8070 receiver/exciter unit in place of the 
HF-8010/HF-8014 exciters. The remotely-controlled 
transceivers are the same as the remotely-controlled 
transmitters, except that they employ the HF-8070A 
receiver/exciter with remote-control cards in place of 
the HF-8010A/HF-8014A exciters 

The locally-controlled receivers HF-8050/HF-8054 
provide reception of signals up to 30MHz in the 


Isb, usb, am and cw. The receiver operates from 115/230 
volts, 48 to 65Hz and has an internal dc module 
(optional) permitting operation with 12- or 24-volt 
systems. The same receiver can operate from both ac or 
dc power sources, with the dc module installed, by 
changing the external power input cable. 


TECHNICAL SPECIFICATION 

Modes: NON, A1A, A2A, A3E, H3E, R3E, J3E, B8E isb, 
BOW if required for isb 

Frequency range: 1.6-30MHz 

Power supply 

115/230V + 15%, 48-65Hz, 50W max 

13/26V +10% positive or negative ground, reverse 
polarity protected (with optional dc module) 
Temperature range: -30 to +65°C 

Height: 152mm 

Width: 463mm 

Depth: 457mm 

Weight: 18.5kg 


OPERATIONAL SPECIFICATION 

Humidity: MIL-STD-810B, Method 507, Procedure | 
Shock: MIL-STD-810B, Method 516.1, Procedure | 
Vibration: MIL-STD-810B, Method 514.1, Procedure VIII 
Dust: MIL-STD-810B, Method 510, Procedure | 

Rain: MIL-STD-810B, Method 506, Procedure | 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida 


1kW two-channel isb transceiver system using HF-8020/ 
30 amplifier 


B8E/B9W (isb), J3E (usb or Isb), ASE/H3E (ame), and 
A1A (cw) modes, and four-channel isb for the HF-8054 
Control is digital from the units’sfront panel. The 
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remotely-controlled receivers HF-8050A/HF-8054A are 
the same as the locally-controlled receivers, except that 
they incorporate the same three remote-control cards 
used in the remotely-controlled transmitters and 
transceivers 

The family of HF-80 products has been continually 
expanded to include the 1kW solid-state power amplifier 
as well as the original 1,3 and 10kW tube type amplifiers. 
Other products currently in the family are the HF-8040 
1kW automatic antenna coupler, the HF-8040M for 
maritime use, HF-8041 1kW line flattener, HF-8060 
preselector for use.in receive or transmit functions, and 
the HF-8090 through HF-8094 family of remote-controls, 
all of which provide the operator with full status 
read-out of the operational characteristics of the unit 
under control. 


STATUS 
Developed in the mid-1970s, the first system was 
delivered to Supreme Headquarters of the Allied Powers 
in Europe (SHAPE) in 1977. In 1979 an $11 million order 
was placed by SHAPE for 23 hf shelters with antennas 
and sub-systems, and five fixed stations based on the 
HF-80 system. Final assembly and installation is being 
carried out by Rockwell-Collins Italiana. HF-80s are also 
included in systems provided in the early 1980s to the US 
Air Force for its Scope Signal Phase lll update 
programme and to the Australian Army in a $4 million 
contract placed in 1980 

The 10kW system using the four-channel isb exciter in 
the Scope Signal Phase lll programme is nomenclatured 
AN/GRC-212, and the 1kW solid-state transmitter 
system is now used in the US Air Force TSC-60(V)7 
shelters 

HF-80 is now in-use in over 40 countries world-wide 
and over 1300 transmitters/transceivers have been built. 


TECHNICAL SPECIFICATION 

HF-8050 AND HF-8070 RECEIVERS 

Modes: B8E/B9W isb, J3E, ASE/H3E am, A1A cw 
Frequency range: up to 30MHz. Low end sensitivity 
specified at 250kHz 

Power supply: 100, 115, 215, 250V ac + 10%, 47-63Hz, 
sp; 80OW max 

Temperature range 

full performance: 0-50°C 

reduced performance: -20 to 0°C 

non-operating: -57 to + 70°C 

Relative humidity: 95% 

Altitude 

full temperature range: 3000m 

+ 25°C or less, operating: 4500m 

non-operating: 12,000m 

Height: 178mm 

Width: 483mm 

Depth: 483mm 

Weight: 15.8kg max 


HF-8054/HF-8054A 4-CHANNEL RECEIVERS 

(Where different from HF-8050 and HF-8070) 

Modes: A3A am, AlA cw, B8E, J3E, BSW 

Frequency stability 

better than 5 x 10°’ over operating temperature range; 
driftrate <3 x 10°°/week 

optional oven stabilisation: better than 1 x 10°° over 
temperature range; drift rate <1 <x 10°8/week max after 
72h continuous operation 

Height: 178mm 

Width: 482mm 

Depth: 574mm 

Weight: 21.8kg max 
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Scope Signal Ill units. HF-8054A receiver (top left), HF-8014A exciter (bottom left) and HF-8022 power amplifier 
(right) 


HF-8010 AND HF-8070 EXCITERS 

Modes: B8E/B9W isb, J3E usb/Isb, H3E ame, A1A cw, 
RSE pilot carrier, F3E fm optional 

Frequency range: 1.6-30MHz; 100, 10 or 1Hz tuning 
increments, depending on options 

Power output (from exciter; input for power ampl- 
ifier): 100mW pep or average for rated output. 2W 
average input power accepted by 3 and 10kW amplifiers 
without damage to circuits 

Power supply 

exciter: 100, 115, 215, 230V ac +10%, 47-63Hz, BOW 
receiver/exciter: 100, 115, 215, 230V ac +10%, 47-63Hz, 
95W 

Temperature range 

full performance: 0-50°C 

reduced performance: -20 to 0°C 

non-operating: -57 to +70°C 

Relative humidity: 95% at +30°C 

Altitude 

+ 50°C: 3000m 

+ 25°C: 4500m 

non-operating: 12,000m 

Height: 178mm 

Width: 483mm 

Depth: 531mm 

Weight (nominal) 

exciter: 19kg 

receiver/exciter: 19kg 


HF-8014/HF-8014A 4-CHANNEL EXCITERS 

(Where different from HF-8010 and HF-8070) 

Modes: A1A cw, H3A ame, B8E, BOW, J3E, RSE 
4-channel isb 

Power output: 200mW pep minimum 

Power supply: 100, 115, 215, 230V ac + 10%, 47-420Hz, 
sp; max input power, BOW 

Height: 178mm 

Width: 482mm 

Depth: 574mm 

Weight: 21.8kg max 


HF-8023 power amplifier (left) and HF-8031 power supply (right) 


POWER AMPLIFIERS 

Type 

HF-8020 1kW tube type + HF-8030 power supply 
HF-8021 3kW tube type 

HF-8022 10kW tube type 

HF-8023 1kW solid-state + HF-8031 power supply 
Frequency range 

HF-8020/23: 1.6-30MHz 

HF-8021/22: 2-20MHz 

Power output (from power amplifiers) 

into 50 ohm, 3:1 vswr max load 

HF-8020: high power 1kW, +0.5, -1dB, pep or average; 
low power 300-700W, adjustable 

HF-8021: high power 3kW, +0.5, -1dB, pep or average; 
low power 7OOW-2kW, adjustable 

HF-8022: high power 10kW, +0.5,-1dB, pep or average; 
low power 3-7kW, adjustable 

HF-8023: 1kW pep or average (+0.5dB) into 50 ohm 
nominal, rated power into 1.3:1 vswr 

Power supply 

HF-8020: 105, 115, 122, 210, 230 or 244V ac +10%, 
47-63Hz, sp; 3.5kW max for 1kW output 

HF-8021/22: 208, 225, 243, 360, 390 or 422V ac +5%, 
47-63Hz, 3-phase delta or wye; 9.1kKW for 3kW output, 
23kW for 10kW output 

HF-8023: 208, 220, 230, 240V ac +10%, 47-63Hz, sp; 
3kW max input to power supply for 1kW rf output 
Temperature range 

HF-8020/21/22/30: 0-50°C, full performance; -20 to 0°C, 
reduced performance; -57 to + 70°C, non-operating 
HF-8023/31: -30 to +55°C,- operating; -62 to-+ 70°C, 
storage, non-operating 

Relative humidity 

HF-8020/21/22/30: 95% at +30°C 

HF-8023/31: 0-95%, non-operating 

Altitude 

HF-8020/21/22/30: 3000m at + 50°C; 4500m at + 25°C; 
12,000m, non-operating 

HF-8023/31: 3048m, operating 


HF-8020 

Height: 267mm 
Width: 483mm 
Depth: 653mm 
Weight: 23.6kg 


HF-8030 

Height: 267mm 
Width: 483mm 
Depth: 636mm 
Weight: 71.6kg 


HF-8021 

(with full trim) 
Height: 1753mm 
Width: 808mm 
Depth: 705mm 
Weight: 499kg 


(untrimmed) 
Height: 1753mm 
Width: 660mm 
Depth: 653mm 
Weight: 429kg 


HF-8022 

(with full trim) 
Height: 1753mm 
Width: 1237mm 
Depth: 705mm 
Weight: 849kg 


(untrimmed) 
Height: 1 753mm 
Width: 1168mm 
Depth: 635mm 
Weight: 754kg 


HF-8023 
Height: 260mm 
Width: 483mm 
Depth: 585mm 
Weight: 23.6kg 


HF-—120 Communications System 


The HF-120 communications system provides 280,000 
channels spaced at 100Hz increments in the 2 to 30MHz 
hf frequency range. The system can be operated locally 
or remotely over field wires and radio or landline links. It 
provides intercom facilities when both local and remote 
controls (which are identical) are used 

The HF-120 operates at 400-watt pep or average 
power over the frequency range. It can operate in the 
following transmit modes: usb, Isb, ame, cw, data usb 
and data Isb. It is also capable of operation with 
frequency-shift keyers (fsk) and narrow-band secure 
voice vocoder systems when used with the appropriate 
data modems. 

The system consists of a 490B-6 antenna coupler 
group, a 514N-1 control, a 499R-19A equipment shelf 
that holds the 671U-4E receiver/exciter, 548T-1A power 
amplifier, 636X-2A power supply (dc operation) or 
636W-1A power supply (400Hz three-phase ac oper- 
ation) and a 635U-2 preselector (optional). The 
639G-1E power supply is available for system operation 
from 110/220 volts ac, 47 to 63Hz single-phase. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz in 100Hz increments 
Tuning time: 8s max (after frequency selection) 

Power output: 400W (+1dB) pep or average power 
into 50 ohms with 1.3:1 vswr (less antenna coupler) 
Temperature range 

operating: -54 to + 55°C 

storage: -64 to + 68°C 


HF-—125 Tactical Fixed Station 
Transceiver 


HF-125 is part of the family of 150-watt hf transceivers 
based on the 719D-15. It is a fixed station transceiver 
built to meet a full range of tactical communications 
requirements. A synthesizer is used to enable frequency 
coverage from 2 to 30MHz in 100Hz steps. Voice/cw 
communication is available on usb, Isb and ame, with 
line input available for data communication. 

The basic configuration consists of a 377L-2 
control, 671V-2 receiver/exciter, and 549C-1 power 
amplifier/coupler. Controls have been reduced to a 
minimum and are designed so that the radio can be 
controlled even when the operator is wearing gloves. 
The automatic antenna tuner enables the transceiver to 
use a variety of antennas without adjustment of controls 
or switches. Several control panel configurations are 
available. 

The HF-125 fixed station configuration is obtained 
through the addition of the 998W-1 power conditioner, 
ac/dc power supply, and appropriate antenna to the 
basic 719D-15. The system can be disassembled by 
means of quick disconnect latches. This facilitates 
quick redeployment as a teampack or vehicular station. 


HST—4A UHF Transceiver 


The HST-4A uhf transceiver provides direct line-of-sight 
or satellite communications in data or voice in the 225 to 
400MHz frequency range. Transmit power is 15 watts for 
satellite operation, and there is an offset between the 
transmit and receive frequencies in this mode. Four 
preset receive offset frequencies are selectable on the 
front panel. 

The cmos microprocessor, in conjunction with a 
six-pin-light display, provides electronic control of such 
functions as frequency, mode of operation and 
receive offset frequency. Two spring-loaded momentary 
switches accomplish frequency control. 

A medium gain antenna is provided for satellite mode. 
The antenna is collapsible for storage or transport. 

Recently announced technical enhancements in- 
clude narrow-band secure voice (integral and 
applique) 


HF-8031 
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Manufacturer 
Rockwell International, Collins Defense Communi- 


Height: 222mm 
Width: 483mm 
Depth: 601mm 
Weight: 35.4kg 


OPERATIONAL SPECIFICATION 

Shock: 159 MIL-STD-810C, Method 516.2, Procedure | 
Vibration: MIL-STD-810C, Curve AW, Method 514.2, 
Procedure X, except 1.5g, 5.5-55Hz 


Humidity: 95% 

Altitude: 3000m 

Vibration: + 2.59 max, per MIL-STD-310B, Method 514, 
Procedure VIII, modified to 10-55Hz curve Y 

Shock: 15g for 11ms, each of 3 planes 


499R-19A EQUIPMENT SHELF 
Length: 576mm 

Height: 266mm 

Width: 487mm 

Weight: 12.25kg 


671U-4E RECEIVER/EXCITER 
Length: 371mm 

Height: 198mm 

Width: 124mm 

Weight: 6.8kg 


635U-2 PRESELECTOR 
Length: 371mm 
Height: 193mm 
Width: 57mm 
Weight: 3.629kg 


548T-1A POWER AMPLIFIER 
Length: 493mm 

Height: 193mm 

Width: 72mm 

Weight: 5.126kg 


636W-1A or 636X-2A POWER SUPPLY 
Length: 493mm 
Height: 193mm 


HF-125 transceiver 


All three configurations can be operated from a 
remote-control position. 

The 998W-1 adaptor mount provides primary power 
conditioning, a quiet blower for continuous keydown 
operation, speaker amplifier and speaker. The power 
conditioner operates from 22.5 to 30 volts dc supplied by 
the ac/dc power supply and provides filtering and 
transient protection for the 719D-15. 


STATUS 
Announced in 1984. US Army ordered 188 manpacks in 
1987 in $3.1 million contract. 


TECHNICAL SPECIFICATION 

Modes: am/fm voice, X-mode, data, guard, beacon 
Frequency range: 225-400MHz 

Channel spacing 

X-mode (fsk), data (bpsk): 5kHz 

am, fm: 25kHz 

Power output 

X-mode, data, fm: 15W +2dB 

am, guard, beacon: 35W +2dB 

Power supply: 24V dc 

Temperature range: ~32 to + 55°C (with sun loading) 
Weight: 9.2kg 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


HST-4A uhf transceiver 


cations, Cedar Rapids, lowa. 


Width: 57mm 
Weight: 7.938kg 


490B-6 ANTENNA COUPLER GROUP 
Length: 474mm 

Height: 498mm 

Width: 457mm 

Weight: 22.23kg 


514N-1 HF CONTROL 
Length: 205mm 
Height: 177mm 
Width: 483mm 
Weight: 5.9kg 


MT-4406 COUPLER MOUNTING PLATE 
Length: 419mm 

Height: 417mm 

Width: 67mm 

Weight: 4.99kg 


639G-1E POWER SUPPLY 
Length: 583mm 
Height: 244mm 

Width: 483mm 
Weight: 8.64kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame with voice, cw mod. Line audio 
input for data transmission available 

Frequency range: 2-30MHz, 100Hz steps 

Number of channels: 280,000 

Power output: 150W pep/average + 5dB, -2dB into 0.5 
ohm load 

Power supply: 25V nominal. Full specification perform- 
ance from 22-30V input 

Consumption 

transmit: 424W with single tone 

receive: 15W 

Temperature range 

operating: -54 to +65°C 

storage: -65 to + 71°C 

Immersion: 1m water 

Altitude 

operating: 3000m 

Height: 375mm 

Width: 368mm 

Depth: 140mm 

Weight: 12.5kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 
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Hughes Adaptive HF Radio 


Using the basic AN/PRC-104 military hf radio, Hughes 
has developed an adaptive radio that is claimed to 
operate as simply as.a telephone and have the reliability 
of a rugged battlefield radio. Hughes developed four 
working models, two master stations and two user units, 
under internal research and development funds. 


Hughes was contracted to the US Army to deliver four 
advanced versions in 1983. The four advanced versions 
were in a user configuration, but all were able to be 
turned into master stations through a plug-in control 
box similar to the control box used in the Position 
Location Reporting System (PLRS). Through a micro- 


Mock-up of net control station of Hughes adaptive hf 


radio 


LHF—4 HF Transceiver 


The LHF-4 is asmall lightweight transceiver providing hf 
communications in the Isb, usb, cw and ame modes. It 
operates in the hf band from 2 to 50MHz when 
transmitting and from 0.5 to SOMHz when receiving. 

A cmos microprocessor provides electronic control 
of frequency and mode of operation. Up to six 
mode/frequency combinations can be preset on the 
front panel 

User selectable matched doublets or 
antennas can be used 


long-wire 


STATUS 
Announced in 1984 and in production 


MAJI Anti-jam ECCM Module 


MAJI was developed for the US Army's current 
AN/VRC-12 and AN/PRC-77 series of tactical vhf radios, 
but is adaptable for many other radio and rf 
applications including radar. It is effective against most 
known tactical jamming threats including spot and 
barrage noise, swept spot, cw, swept cw, etc. It also 
counters pulse-type jammers, both frequency-swept or 
noise-modulated 

MAuJI is entirely passive, working on the receive 
circuits only so that the enemy has no indication that 
their jamming is being countered. The MAul signal 
processing technique is normally applied at the if level 
and improves the signal-to-interference ratio in the 
receiver. MAul is effective in recovering digital am, fm, 
fsk, psk and other modulation formats from an 
interference environment composed of most common 
threat signals. Typically an anti-jam improvement of 20 
to 30dB can be obtained. 
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processor added to the face of the basic manpack 
radio, the adaptive radio can provide communications 
during changing propagation. Up to ten channels, 
selected from 280,000 frequencies available, are pro- 
grammed into the computer. A master radio sets up a 
communications network and, through the use of the 
selected channels and addresses assigned to user 
radios, can call any single radio, all radios on a channel 
or all radios in the network. The user radio can 
communicate directly with the master station, elimin- 
ating interference from other user stations on the same 
channels. Communicators are alerted to incoming calls 
by a blinking light on the display and a small beep, 
eliminating the need for the radio operator constantly to 
monitor the unit and decreasing operator fatigue. 
The microprocessor plugs into the face of existing 
AN/PRC-104 radios, allowing for retrofitting of radios 
already purchased 


STATUS 

The four systems have been tested and evaluated with 
in-service radios (in particular the AN/PRC-104) to 
demonstrate how hf nets can be converted to include 
both adaptive hf and link analysis facilities and, with the 


STAJ anti-jam radio 


addition of a hand-held data entry unit or terminal, how 
overall net control and frequency management can be 
provided. 

In a related programme, Hughes is developing a 
frequency hopping hf battlefield radio as part of the 
Short-Term Anti-Jam (STAJ) programme. The STAJ 
anti-jam radio techniques will give the US Army 
hf communications with eccm capability. The slow 
hopping capability available with STAJ can be retrofitted 
into existing Hughes hf radios, including the AN/ 
PRC-104A, AN/GRC-213, and AN/GRC- 193A. Following 
a $3.2 million contract to develop and deliver STAJ 
radios Hughes was awarded a $81 million contract for 
the supply of over 3000 STAJ compatible radios to the 
US Army for multi-service use; the company has an 
option of $24 million for additional radios. In a later 
development, it was planned that the Army would 
compete for the contract to supply STAJ modules to 
complete equipment. 


Manufacturer 
Hughes Aircraft Company, Ground Systems Group. 
Fullerton, California. 


Prototypes of Hughes adaptive hf radio with net control 
station (right) and user station (left) 


TECHNICAL SPECIFICATION 
Modes: Isb, usb, cw, ame 
Frequency range 

transmit: 2-50MHz 

receive: 0.5-50MHz 

Channel spacing: 1.00Hz 
Power output 

ssb/cw: 20W pep 

ame: 10W pep 

Temperature range: -32 to + 55°C 
Weight: 9.2kg 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


LHF-4 transceiver 


In the case of the PRC-77'’s RT-841 receiver- 
transmitter and the RT-524A, RT-246A and R442A of the 
VRC-12 series, MAJI has been miniaturised so thatitcan 
be internally packaged instead of requiring an external 
applique. Conversion of a standard PRC-77 or VRC-12 
series radio to an eccm version involves replacing the 
standard A35 or A1400 module and installing a front 
panel switch. MAuI is also available already installed in 
the PRC-77 and VRC-12 radios as original equipment 


STATUS 

Private venture by Systems Research Laboratories and 
Napco International. Evaluation quantities are on order 
by several countries and US Army. 


TECHNICAL SPECIFICATION 
input/output frequency: 11.5MHz 
Dynamic range: -100dBm to -10dBm 


Manufacturer 
Napco International Inc, Hopkins, Minnesota. 


Neeaaigestt . 
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MAJI module 


MIL—7854S VHF Hand-held 
Transceiver 


The MIL-7854S is a hand-held vhf transceiver designed 
to provide communications in military and security 
applications. This five-watt unit includes two-channel 
capacity and is designed for integration into existing or 
new fm communications systems operating in the 30 to 
9OMHz tactical vhf band, utilising carrier or standard 
150Hz or other tone-coded squelch. The MIL-7854S is 
fully compatible with the RF-280A, PRC-77, AN/ 
PRC-117, VRC-12/42-46, RF-3090 and similar tactical 
radio sets. 


STATUS 
Not supplied after June 1988. 


MP-—25 HF/SSB Manpack 
Transceiver 


The MP-25 transceiver covers the 2 to 15MHz frequency 
range in 100Hz increments. It uses a single loop 
synthesizer design and has a power output of 6 or 25 
watts pep (switch-selectable). 

Power is provided by either nickel-cadmium or sealed 
lead acid batteries, ranging in capacity from 4 to 7 Ah, or 
via an accessory ac power supply. 

The antenna tuner will match any antenna from 2 to 
150 metres in length. The portable whip antenna folds 
for transport and does not require adjustment or 
separate loading coils when changing frequencies. A 
portable dipole antenna is available. 

The transceiver is housed in a one-piece aluminium 
canister and is submersible up to | metre in depth. It 
floats with the front panel facing upward and out of the 
water, 

The MP-25 is designed to use most standard military 
handsets, headphones and microphones, and _ is 
available with a variety of accessories, including solar 
battery chargers, mobile mounting brackets and 
carrying bags. 


STATUS 
Designed as a replacement for the AN/URC-87(V), the 
MP-25 was introduced in 1984 and is in production. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, fsk 

Frequency range: 2-15MHz 

Number of channels: 130,000 

Power output 

ssb; 25W p-p average, 20W minimum, 6W low 
cw: 10W (internally adjustable) 

am: 6W carrier 


MP-—83 ECCM VHF/FM 
Transceiver 


The MP-83 has been designed as a direct replacement 
for the AN/PRC-77 and AN/PRC-25 radios (fit and 
function). Using a 50-watt amplifier applique and the 
MP-83, VRC-type radios can be updated to a frequency 
hopping radio without major installation changes. 

The MP-83 covers the 30 to 88MHz frequency range 
in 25kHz steps. Frequency hopping at a rate of more 
than 100 hops per second is provided across the whole 
band. Nine preset fixed frequency channels are 
available in the fixed frequency mode, while nine preset 
hopping channels are available in the eccm mode. 800 
selectable hopping nets are available. 

The transceiver can accommodate built-in voice 
privacy and be upgraded to a higher frequency 
hopping rate without total redesign. Achoice of 0.25 0r5 
watts power output is available for the manpack 
configuration. In the eccm mode, synchronisation is 
achieved using a technique which checks synchronis- 
ation each second, resynchronising as necessary. 


STATUS 

Designed during 1982 and early 1983, the MP-83 radio 
draws upon the knowledge and experience gained from 
Collins’ Sincgars effort, although it is an entirely new 
design. With less than 1000 parts, the radio was 
developed with licence production in mind, and 
negotiations with several countries have been held. 
During August and September 1983, radios were fielded 
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TECHNICAL SPECIFICATION 

Frequency range: 30-90MHz 

Number of channels: up to 16, simplex or half-duplex 
Power output: 5W minimum 

Power supply: ni-cad battery, nominal voltage 15V 
Consumption 

standby: 4.5mA 

transmit: 320mA 

receive: 89MA 

Battery life: ni-cad battery 7h/charge with 5% transmit, 
5% receive, 90% standby duty cycle 

Height: 177mm 

Width: 69mm 

Depth 

excl knobs and antenna: 42mm 

Weight: 0.95kq 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


MIL-7854S transceiver 


MP-25 transceiver 


Power supply: 11-15V dc or 110-240V ac, 50 or 60Hz 
Temperature range: -30 to + 55°C 

Immersion: 1m 

Height: 117mm 

Width: 290mm 

Depth: 348mm 

Weight: 4.3kg 


OPERATIONAL SPECIFICATION 
To MIL-STD-108 
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MP-83 liquid crystal display 


by the 9th Infantry Division at Fort Lewis, Washington, 
and used to equip an entire army company. Both 
manpack and 648W-1 power amplifier vehicle appliques 
were used in tests to explore eccm field performance. 


TECHNICAL SPECIFICATION 
Modes: fm voice or 16kbits/s data 
Frequency range: 30-88MHz 
Channel spacing: 25kHz 

Preset channels: 9 

Power output: 0.25 or 5W, selectable 
Power supply: 12V dc 

Temperature range 

operating: -40 to + 66°C 

storage: -62 to + 85°C 


Manufacturer 
Kachina Communications Inc, Sedona, Arizona. 


MP-83 transceiver with manpack antenna 


Humidity: 95% 

Immersion: 1m water for 2h 
Altitude 

operating: 4500m 

storage: 12,000m 

Height: 100mm 

Width: 280mm 

Depth: 280mm 

Weight: 4.5kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa 
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MRC-134S(V) Shelterised Radio 
Terminal System 


The MRC-134S(V) shelterised radio terminal system isa 
self-contained, transportable, field communications 
centre designed to provide radio/telegraph/telephone 
multiplex capabilities for tactical multi-channel com- 
munications under field conditions. The shelter has all 
dual back-up components and can be operated by its 
own mobile power units or mains electricity. Auxiliary 
equipment provided with the shelter includes two 
generators mounted in a two-wheeled trailer with 
cables, reels, and connections for remote operation to 
provide 2.5kW single phase, 60Hz, 120 volts ac. The 
shelter can be mounted on an M37 %-ton cargo truck, 
¥,-ton trailer or on any similarly sized platform 

The basic communications harness provided in each 
shelter consists of two modified AN/VRC-12 series 
vhf radios, each comprising one receiver and one 
receiver/transmitter operating with TH-81 multiplexers, 
and an AN/VCC-1 telegraph-telephone terminal set to 
provide two complete independent links, each capable 
of carrying four telephone channels, four full or 
semi-duplex telegraph channels and one order-wire 
channel. In addition, a spare receiver/transmitter and 
receiver are installed. The shelter is also equipped with 
four quick-erect directional log-periodic antennas with 
masts, patch panel, all necessary interconnect cabling, 
an operator's work space, and control position. The 
external signal input panel is designed to interface with 
most current US field telephone equipment, as well as 
any equipment usually operated with the AN/MRC-68A, 
which this equipment replaces 

An ‘H’ version of, the equipment is also available 
which includes hf equipment for over-the-horizon links. 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency range 

‘V' version: 920 channels between 30-75.95MHz 
Transmission range: 32-80km 

Power output 

high: 35W 

low: 8W 


TACTICAL GROUND RADIO/USA 


MRC-134S(V) shelter interior 


Carrier facilities: 2 links of 4 telephone, 4 telegraph 


channels 

Type of operation: 2-wire, 4-wire, telegraph (full or 
semi-duplex) 

Order-wire circuits: 1/link 

Weight 


shelter and all components: 1026kg 
trailer incl generators/accessories: 819kg 


Manufacturer 
Napco International Inc, Minneapolis, Minnesota. 


MRC-134S(V) shelter 


MXF-—711-1/PRC-113 VHF/UHF 
AM/FM Radio Set 


The MXF-711-1 is an AN/PRC-113-derived radio 
offering an extended vhf frequency range and fm 
operation at both vhf and uhf frequencies 

Capabilities of the MXF-711-l are identical to those of 
the AN/PRC-113 with the exception of those detailed 
below 


PH—26 Phantom Radio 


The PH-26 is hand-held transceiver operating in the 148 
to 174MHz frequency range in both fixed frequency and 
frequency agile modes. In the case of the latter hop 
rates range from 750 to 3000 frequency changes per 
minute over 4000 frequencies. A PH-26 radio will 
automatically switch from clear to hopping mode if a 
properly coded signal is received from another unit ina 


PRC-—68(X) VHF Hand-held Radio 


The PRC-68(X) radio provides full band coverage in the 
30 to 88MHz range. External frequency controls are 
provided that can be set to any frequency in the tuning 
range without need for internal realignment. 

Channel spacing of 25kHz is provided. The set 
provides communication compatibility with all current 
tactical radios in its tuning range. It also provides 150Hz 
tone modulation for squelch on other sets, and 


TECHNICAL SPECIFICATION 

Modes: fm, am 

Frequency range: 100-150 and 225-400MHz 
Number of channels: 9000 (includes 8 preset) 
Mtbf: 3670h 

Power output: 2 or 20W 


net. Hop sets are entered from the self contained 
keyboard or from a key fill device. Hopping can be 
limited to ‘windows’ at certain frequencies and in 
particular parts of the band 


TECHNICAL SPECIFICATION 

Mode: fm fixed, frequency agile 

Frequency range: 148-174MHz 

Number of channels: 4096 

Channel spacing: 5, 6.25, 12.5, 15, 25 or 30kHz 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


Power output: 1 or 5W 
Temperature range: -30 to + 60°C 
Height: 168mm 

Width: 66mm 

Depth:39mm 

Weight: 0.59kg 


Manufacturer 
Transcrypt International, Lincoln, Nebraska. 


standard audio interface with handsets H-138/U, 
H-189/U and H-250/U. It has a nominal 50-ohm output 
for operation with broadband antennas or rf amplifiers. 
Usable vehicular and transportable antennas include 
AS-1729, RC-292 or CA-124 

PRC-68(X) operates with secure voice modules and 
the Magnavox-designed SVM-68 voice privacy module. 


STATUS 
First announced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes: clear voice, secure voice, radio relay — simplex 
Frequency range: 30-88MHz 

Channel spacing: 25kHz 

Power output: 1W nominal, adjustable between 0.5-2W 


Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana. 


PRC-68(X-—2)/(X—4) Hand-held 
Radios 


The PRC-68(X-2) hand-held radio provides full band 
coverage in the 30 to 88MHz range. By exchanging a 
single rf module and antenna, the resulting PRC-68(X-4) 
set covers the 130 to 174MHz range with the same 
performance features. 

Ten preset channels are provided that can be set to 
any frequency in the bands without bench- or test 
set-guided realignment. Channel spacing is 12.5, 20, 25, 


PRC1077 VHF Transceiver 


The PRC1077 has been designed as a replacement for 
the PRC77 vhf transceiver. The PRC1077 is completely 
field compatible with the PRC77, using the same case, 
battery pack, connectors and antennas. Improved 
specifications include lower battery drain, ten-channel 
memory, continuous coverage across the 30 to 88MHz 
band, and selectable power outputs of 100mW, and 2 
and 5 watts. Servicing has also been simplified with only 
six replaceable modules and no mechanical controls. 

A vehicular version — the VRC1077 — is produced by 
adding the MT1077 mount. The latier contains a built-in 
loudspeaker, power conditioning equipment and a 
shock mount. It is designed to fit the foot print of the 
MT1029/VRC mount. 


STATUS 

Production began in December 1984. In use with armed 
forces in ten countries. Production of the VRC1077 
began in 1987 


TECHNICAL SPECIFICATION 

Frequency range: 30-88MHz 

Number of channels: 2320 (10 field programmable 
preset) 

Channel spacing: 25kHz 

Power output: 100mW, 2 or 5W 

Temperature range: -30 to +60°C 

Height: 104mm 

Width: 282mm 

Depth: 235mm 


PRC1099 HF/SSB Manpack 


The PRC1099 is a synthesised hf transceiver covering 
the 1.6 to 30MHz frequency range. Designed as a 
manpack operating from an integral battery pack and 
internal atu with a whip or long wire antenna, the 
PRC1099 provides voice, cw and data facilities, 
including radioteletype and burst. The transceiver is 
rated for 20 watts output. The unit can be manually 
tuned or automatically programmed from a ten channel 
memory. 

The PRC1099 can be used as a mobile station with a 
separate antenna tuner, and as an exciter for the 
manufacturer's 100-, 400- and 1000-watt stations. It 
meets MIL-STD-810D for shock, vibration, humidity and 
immersion. 


RF-280 HF/VHF Tactical 
Transceiver 


A single unit of the RF-280 continuously covers the 
entire hf and low-band vhf frequency ranges with both 
ssb and fm. It is intended for use on the bridge, in 
landing craft, patrol boats and Jeeps. 

The RF-280 is designed to be field-compatible with 
current hf and vhf military radios such as URC-35/38, 
WRC-1, PRC-25/74/77, VRC-12/43 to 49. Continuous 
coverage is provided over the 1.5 to 80OMHz range in 
100Hz synthesised steps. In addition, vfo tuning ensures 
compatibility with other equipment operating in these 
frequency ranges. All standard modes of operation, 
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30 or 50kHz; 23,200 centre frequencies are available in 
the low band, 17,600 in the high band 

The radio sets have communication compatibility 
with all current tactical radios in the tuning range. They 
provide a 150Hz tone modulation for squelch on other 
sets, and a standard audio interface with handsets 
H-138/U, H-189/U and H-250/U. They also provide a 
nominal 50-ohm output for operation with broadband 
antennas or rf amplifiers. Usable vehicle and transport- 
able antennas include AS-1729, RC-292 or CA-124. 


STATUS 
Introduced in 1984 and in production. 
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TECHNICAL SPECIFICATION 

Modes: clear voice, secure voice Vinson 25kHz, secure 
voice future 12.5kHz, half-duplex voice, radio relay — 
simplex 

Frequency range 

(X-2): 30-88MHz 

(X-4): 130-174MHz 

Power output: 2W nominal, adjustable down to 0.5W 


Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana. 


PME omni ~~ 
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SHANNEL 


PRC1077 manpack transceiver 


Weight 
incl 1m antenna: 4.8kg 
incl battery case and alkaline battery: 1.6kg 


TECHNICAL SPECIFICATION 
Mode: usb, Isb, voice, cw and data 
Frequency range: 1.6-30MHz 
Number of channels: 284000, 10 preset 
Channel spacing: 100Hz 

Power output: 20W high, 5W low 
Consumption: - 

Temperature range: -30 to +60°C 
Relative humidity: - 

Height: 104mm 

Width: 282mm 

Depth:235mm 

Weight: 5.2kg 


Manufacturer 
Trans World 
California. 


Communications Inc, Escondido, 


PRC1099 manpack 


usb, Isb, am, fm, cw and fsk, are provided throughout 
this extended frequency range. 

Output power of 100 watts pep and average is 
provided from 1.5 to 30MHz; 50 watts pep and average 
from 30 to 80MHz. The solid-state power amplifier is 
protected from damage by built-in circuitry: 

The RF-280 receiver is tuned by one control and 
transmitter tuning is automatic. Special operator skills 
are not required. 


STATUS 
In service with 
§820-01-131-7839. 


the US armed forces. NSN is 


Manufacturer 
Trans World 
California. 


Communications Inc, Escondido, 


TECHNICAL SPECIFICATION 

Modes: |sb, usb, am, fm and cw. Fsk and fax with 
external modem 

Frequency range: 1.5-80MHz 

Number of channels: 785,000 with 100Hz spacing 
Power output 

1.5-30MHz: 100W pep and average 

30-80MHz: 50W pep and average 

Power supply 

115/230V +10%, 50-60Hz 

plug-in de modules for either 12 or 24V dc 
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Temperature range 

usb, Isb and am: -28 to +65°C 
cw, fm, fsk and fax: -28 to +50°C 
Height: 194mm 

Width: 483mm 

Depth: 457mm 

Weight: 34kg 


Manufacturer 
“Harris Corp, RF Communications Group, Rochester, 
New York 


RF-280 transceiver 


RF-301 HF Tactical Transceiver 


The RF-301 is a solid-state device throughout, with the 
exception of the power amplifier. 

The RF-301 series is compatible with all hf communi- 
cations systems through the usb, Isb, am and cw modes. 
Teletype and facsimile can be transmitted and received 
through the use of external signal processing 
equipment : 


RF—1020 HF/SSB Mobile 
Communications Stations 


The RF-1020 series of shelterised transportable/mobile 
communications stations are completely self-sufficient 
systems providing a range of ssb radio communication 
capabilities. The basic system provides for simplex 
radiotelephone and cw operations covering the 2 to 
30MHz frequency range. A variety of options is available 
to extend the system’s capabilities by providing such 
features as simplex, half-duplex, full duplex, Autodial 
telephone terminal interconnect, RF-7100 Autolink 
adaptive communications, RF-3500 arq data terminals 
and RF-286 retransmission systems. 


Manufacturer 


Harris Corp, RF Communications Group, Rochester, 
New York 


RF-1020 mobile communications shelter 
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The output power of the RF-301 series is 100 watts 
pep and average. The RF-301/281 system can operate 
continuous duty, keydown, at 100 watts output at a 50°C 
ambient temperature. 

Standard line input is 115/230 volts, 50/60Hz. Dc 
operation is accomplished using an internal converter 
module with modules available for either 12- or 24-volt 
dc operation. 

NATO stock number: 5820-999- 7924 


RF-—1022 HF/VHF/UHF Mobile 
Communications System 


The RF-1022 communications system combines hf, vhf 
and uhf communications capability in a mobile vehicle 
system. This communications capability includes hard 
copy teletype, voice on three different networks, keyed 
cw and usb and Isb operation 

The basis of the system is the RF-280 hf/vhf 
automatic tactical radio system, which provides 785,000 
synthesised frequency channels from 1.5 to 8OMHz, in 
100Hz steps. It also provides am, usb, Isb, cw and fm 
modes of operation. 

Monitoring a second independent channel, or 
second network, is the RF-3090R receiver which 
provides 920 synthesised channels in the vhf band from 
30 to 76MHz. This channel can be monitored while 
traffic is conducted on the primary channel. 

The RF-280 is connected to the hf antenna by means 
of the RF-281 antenna coupler, which automatically 
matches the output of the RF-280 to the 4.9-metre whip 
antenna mounted on the driver's side of the vehicle. The 


vhf antenna, mounted on the opposite side of the 
vehicle, provides transmission and reception for the 
RF-280 transceiver and the RF-3090R receiver for 
frequencies from 30 to 80MHz. The RF-3090R receiver is 
capable of receiving on this antenna while the RF-280 
transceiver is operating on hf, thereby working two 
networks at one time. 

Hard copy messages are sent and received by means 
of the electronic teletypewriter which operates at a 
50-baud rate, 

An MIL-3300 keyer/converter is included to interface 
the teletypewriter with the RF-280, 


TECHNICAL SPECIFICATION 

RF-280 HF/VHF TRANSCEIVER 

Modes: am, Isb, usb, cw and fm. Fsk and fax with 
external modems 

Frequency range: 1.5-80MHz 

Number of channels: 785,000 synthesised with 100Hz 
spacing +kHz vfo tuning 

Power output 

1.5-30MHz: 100W pep and average 

30-80MHz: 50W pep and average 


PHONE 


KEYLUNE 


ON REMOTE LOCAL RESET 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


i 
* 
{ 
i 
t 
Pe 
& 


RF-3090R VHF RECEIVER 

Mode: fm voice 

Frequency range: 30-90MHz 

Number of channels: 2400, synthesized 


MIL-7854S HAND-HELD PORTABLE TRANSCEIVER 
Mode: fm voice 

Frequency range: 30-90MHz 

Number of channels: 16, preset 

Power output: 5W 


RF-7848 HAND-HELD PORTABLE TRANSCEIVER 
Mode: fm voice 

Frequency range: 450-470MHz 

Number of channels: 4, preset 

Power output: 2/W 


ALPHA 2000 SERIES VHF/FM CAR TELEPHONE 

Modes: F2B, F3E 

Frequency range: 148-174MHz 

Number of channels: up to 128 at 25kHz spacing 
Duplex frequency separation: 5MHz or greater 
Duplex channel spread: 350kHz standard 
Power output: 25-50W adjustable 


ALPHA 1000 SERIES UHF/FM MOBILE RADIO 

Mode: F3E 

Frequency range: 406-512MHz 

Number of channels: 12 preset, 25kHz spacing 
Power output: 40W 


TELETYPEWRITER 

Code: 5-level Baudot, ITA2 

Interface 

high-level neutral dc 

low-level polar 

Keyboard: electronic, n-key rollover, national character 
variations 

Printing: impact, 5 x 7 dot matrix 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-1022 mobile communication system vehicle 


RF-2320 Transceiver System 


The RF-2320 system is designed to allow hf transceivers 
to operate independently in the same vehicle with a 
minimum of interference. Highly selective, automatically 
tuned filters allow simultaneous operation in the 2 to 
30MHz range with no degradation and transmit-to- 
receive frequency separations as low as 5 per cent. On 
many frequencies, operation with separations as low as 
1 per cent still gives usable communications. 

The RF-2320 system consists of an RF-2301-01 
125-watt synthesized transceiver and an RF-2321 filter 
assembly unit. The RF-2321 filter assembly utilises bcd 
codes from the transceiver to tune instantly to the 
operating frequency and provides at least 40dB of 
attenuation to signals 10 per cent away from the 
operating frequency. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz (below 2MHz system 
automatically goes into by-pass mode) 

Frequency separation: frequency separation of two 
RF-2320 systems operating in close proximity is 
recommended to be 10% minimum. 10% frequency 
separation possible with some degraded performance 
Power output: 125W pep 

Minimum antenna separation: 1.22m 

Power supply: 13.8V dc +10%, 34A max, negative 
ground only 

Height: 257mm 

Width: 432mm 

Depth: 508mm 

Weight 

incl shockmount: 32.7kg 


RF—3045L/R Remote Control 
System 


The RF-3045L/R remote control system permits two-wire 
remote audio control of most hf and vhf tactical 
transceivers and full-function remote control of the 
RF-3090V or AN/PRC-117 series manpack, vehicular or 
base units up to a distance of 5km. When the system 
is used with the RF-3090RT or RT-1406/PRC-117 
transmitter/receiver, a remote operator is provided with 
remote transmitter keying, audio modulation, and 
reception of received audio signals. Intercom (order 
wire) communication with ring-down signalling is 
provided between the local and remote operators. 


RF—4000 Series 400/100-watt HF 
Radio Set 


The RF-4000 series hf radio set is a rugged 400/100-watt, 
ssb, tactical transceiver system. It is designed to provide 
long-range hf voice and data communications for both 
mobile and fixed stations. 

The heart of this system is the RF-4000 transceiver, 
which includes the RF-4040 receiver/exciter and the 
RF-4030 power amplifier. The RF-4031 automatic 
antenna coupler is available to match whip, long-wire or 
dipole antennas. 


USA/TACTICAL GROUND RADIO 


139 


gine TUNE. : 
Og tem rN ae 


is 


Ss 


RF-2320 transceiver 


RF-2321 FILTER ASSEMBLY 

Power handling capability: 20W 
Overload protection: 50W continuous 
Tuning: fully automatic, RF-2321 
RF-2301-01 transceiver 


controlled by 


Visual (light) and audio (tone) signals alert the 
operators when called. When an operator is not 
immediately available to answer the call, the call light 
remains on until the handset push-to-talk button is 
depressed. A built-in amplifier and speaker provide 3 
watts of audio input. 

The unit meets the relevant Milspecs. 


TECHNICAL SPECIFICATION 

Functions: transmitter keying, receiver audio, intercom 
(order wire), ring-down signalling, call light/tone, 
volume control, speaker on/off, 3W audio and 2-wire 
circuit test 

Control distance: to 5km 

Control cable: 2-wire field 

Temperature range: -40 to + 70°C 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


Immersion: 9m 
Power supply: 12V dc 
Height: 76mm 

Width: 20mm 

Depth: 220mm 
Weight: 3.2kg 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


The radio set is tuned by selecting a frequency (or 
preset channel) and keying the unit. All other tuning 
functions, including antenna tuning, are performed 
automatically. 

It is fully compatible with existing hf tactical radios, 
including the AN/GRC-106, AN/GRC-165, AN/GRC- 193, 
AN/MRC-138, AN/PRC-74, AN/URC-58 and AN/ 
URC-94(V). Continuous coverage over the entire 2 to 
30MHz frequency range, in 100HZ increments, is 
provided. The antenna coupler matches virtually all 
existing whip, long-wire, dipole and broadband hf 
antennas 

Maximum output power is rated at 400 watts pep and 
average under all environmental conditions. The radio 


will operate continuously in keydown 400-watt fsk 
(teletypewriter) mode 

In addition to fully-synthesised selectable frequency 
operation, the RF-4040 receiver/exciter can be pro- 
grammed with up to 30 preset frequency channels 
which can be either simplex or half-duplex with led 
read-outs indicating the channel selected and its 
transmit and receive frequencies. An internal wiring 
change disables display of the channel transmit 
and receive frequencies. Channel frequencies are 
programmed from the front panel 

Simplex operation is available in synthesised select- 
able mode or preset channel mode. Half-duplex 
operation is available in preset channel mode, permit- 
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ting integration of the RF-4000 radio set into an 
existing Communications network employing duplex or 
half-duplex operation 

The RF-4000 can be remotely controlled over 
multi-conductor cables for distances up to 76 metres. All 
major functions, including remote selection of up to 12 
preset frequency channels, are provided using the 
RF-4020 remote-control unit 

The RF-4000 can be mounted in standard Land- 
Rover, Mercedes and US commercial or military 
vehicles 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, voice or tty 

Frequency range: 2-30MHz 

Number of channels: 280,000 

Channel spacing: 100Hz 

Power output: 400 or 100W pep or average 
Power supply: 26.5V dc negative ground 
Consumption 

transmit: 45A at 400W average power output 
receive only: 1.5A 


OPERATIONAL SPECIFICATION 

Shock (with shockmount): MiIL-STD-810B, Method 
516, Procedures |, ll and V. Basic design limits: 20g peak 
pulse 11ms duration 

Vibration (with shockmount): MIL-STD-810B, Method 
514, Procedure VII, 5.55Hz, 2.5g or 4mm. Double 
amplitude max 

Temperature: MIL-STD-810B, Method 501, Procedure 
ll, +54°C operating; MIL-STD-810B, Method 502, 
Procedure |, -30°C operating 

Humidity: MIL-STD-810B, Method 507, Procedure IV, 
95% relative humidity, +54°C operating 

Altitude: MIL-STD-810B, Method 500, Procedure |, 
altitude 3000m 

Submersion: MIL-STD-810B, Method 512, Procedure |, 
immersion depth 0.9m 


RF-—5000 HF/SSB Digital Radio 
System 


Standard features of the RF-5000 hf/ssb radio include 
1.6 to 30MHz frequency coverage in 10Hz steps, 284000 
channels (up to 99 preset), 99 channel scanning, 
over-the-air or keypad programming, bite and submers- 
ible construction. 

The tactical 20- 125- or 400-watt vehicular or 
fixed-station system combines a data modem, adaptive 
frequency management, variable rate frequency hop- 


RAT100 and 1000 Automatic HF 
Antenna Couplers 


The RAT100 and RAT1000 are 100-watt and 1000-watt 
units designed to couple hf transceivers into whip and 
long wire antennas over the 1.6 to 30MHz frequency 
range 

Both antennas couplers provide matching to 50 
ohms with typical vswrs of less than 1.5:1. All 
tuner operation, including network tuning and vswr 
monitoring, is fully automatic and microprocessor- 
controlled. High voltage relays are used in lieu of older 
motor driven designs. Tuning time is typically one 
second for the RAT100 and three seconds for the 
RAT 1000 


STATUS 
In service. 


Manufacturer 
Trans World 
California. 


Communications Inc, Escondido, 


RT100/MP HF Transceiver 


The ruggedised RT100/MP covers the 1.6 to 30MHz 
frequency range and has an output power of 125 watts 
pep/100 watts average. All standard operating modes 
are provided. A waterproof keypad permits selection of 
100 programmable simplex or half-duplex channels, 
continuous tuning in synthesised 100Hz increments, or 
98 programmable scanning channels. Channel number 
or operating frequency are displayed on a liquid crystal 
display. Frequency control/display functions can be 
internally limited for operational or security purposes. 
The RT100/MP is designed to military specifications 
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RF-4000 hf radio 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


ping, voice encryption and burst transmission. A 
detachable front panel allows remote control up to 50 
metres away, and multiple transmission wave forms 
support 2400 baud performance in single frequency or 
frequency hopping modes. 

The RF-5000 measures 140 x 178 x 307mm and 
weighs 6.75kg. It meets certain requirements of 
MIL-STD-1275 and MIL-STD-810D 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York 


RAT100 coupler 


RF-5000 system 


RAT1000 coupler 


for shock, vibration, temperature and humidity, and is 
fully submersible to a depth of 1 metre. Internal circuitry 
is mounted in a series of die-cast modules which are 
easily removable. 

The companion RAT1000 automatic antenna tuner 
permits operation with a variety of whip and wire 
antennas. It uses binary sequence tuning which 
provides a typical tuning time of | second for the 
complete system 

An optional built-in selective calling feature, designed 
for use on hf paths, is also available. A transpond 
feature indicates successful reception of a call, even at 
unattended stations. 


RT100/MP hf transceiver 


When used with the optional RT5201 remote control 
unit, the RT100/MP is fully remotable over any voice 
grade two-wire line. An optional built-in adaptive system 
is also available to permit automatic path evaluation on 
up to ten channels. 


STATUS 
Announced in May 1984 and in production. In use in 
over 50 countries. 


RT-601 Millimetre Wave 
Communicator 


The RT-601 is a millimetre wave communicator, the 
transceiver designed as a unit which is housed in a 
helmet to provide communication links between, for 
example, shipboard personnel, parachutists while 
descending or artillery batteries and command posts 
With a radiated power of less than 100mW over 
effective transmission ranges up to 1.6km, the direc- 
tional RT-601 is claimed to be difficult to detect by 
hostile forces, and can be used in circumstances 
requiring conventional radio silence. The unit uses 
continuously variable slope delta modulation. 


STATUS 
First units produced 1984. 


TECHNICAL SPECIFICATION 
Frequency: Ka band 
Radiated power: < 100mW 
Noise figure: 10dB 

Antenna beamwidth: 20° 
Weight: 397g 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


RT-601 millimetre wave communicator 
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TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw; fsk (arq) and fax with external 
modems 

Frequency range: 1.6-30MHz in 100Hz steps 

Number of channels: 100 simplex or half-duplex 
Power supply: 13.6/28V dc 

Temperature range: -30 to + 60°C 

Height: 152mm 

Width: 361mm 


RT1000 and 400 Transportable HF 
Systems 


The RT1000 and RT400 are 1kKW and 400 watts 
communication systems for ssb, fsk, and cw communi- 
cation in the 1.6 to 30mHz range. These systems consist 
of the RT100/MP transceiver and either the RA1000 
power amplifier for 1kW-operation or the RA400 power 
amplifier for 400 watt-operation. Both systems operate 
with a 28 volts dc power source or with either the 
UPS1000 and UPS500 respectively. 

Each system is provided with a heavy-duty shock- 
mount fitted with quick disconnect clamps. The 
transceiver mounts on the top of the amplifier (RT 1000) 
or under the amplifier (RT400) using the same 
disconnect mounting system. The transceiver can be 
mounted directly into the shockmount without the 
amplifier. 

The amplifier is slaved to the transceiver with 
no operating controls or adjustments required. The 
amplifier can be disconnected from the system using a 
single switch to provide a power output level of 125 
watts. 

Both systems are ruggedised and designed for use 
under severe operating conditions. The RT100/MP and 
RA400 are waterproof and submersible. The RAT1000 


RT-—1101 HF/SSB Transceiver 


The RT-1101 is a modular, all-solid-state transceiver 
with continuous coverage between 1.6 and 30MHz. 
Output power is 100 watts and radio functions are 
microprocessor-controlled via a back-lit front panel 
keyboard, or via an RS-422A serial data bus remote 
control. 

A 100-channel memory retains frequency and mode 
information indefinitely until changed by the operator 
from the keyboard. The companion CU-6101 automatic 
antenna coupler can be located up to 100 metres from 
the RT-1101 and will tune whip and long-wire antennas 
in ten seconds or less. 


RT400 transceiver 


automatic antenna tuner is available for use with whip 
and long-wire antennas. 


STATUS 
In production and service. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: usb, |sb, ame, cw and fsk. Fax with external 
modems 

Frequency range: 1.6-30MHz In 100Hz steps 

Power output 

ssb: 100W pep 

cw: 100W 

ame: 25W carrier 

Power supply: 11.5-15V dc, 22-32V dc optional; 
115/230V, 47-440Hz with external ac mains supply 
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Depth: 419mm 
Weight: 16.5kg 


Manufacturer 


Trans World Communications Inc, Escondido, 


California. 


RT1000 transceiver 


Manufacturer 
Trans World 
California 


Communications Inc, Escondido 


Temperature range 

operating: -30 to + 65°C 

storage: -40 to + 85°C 

Relative humidity: 95% at + 50°C 
Height: 105.2mm 

Width: 301.5mm 

Depth: 444.5mm 

Weight: 8.2kg 
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OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-810C 
Weather: to MIL-STD-108E 


Manufacturer 
Cubic Communications, Oceanside, California 


RT-1101 hf/ssb transceiver 


RT-1131 HF/SSB Transceiver 


The RT-1131 hf/ssb transceiver is fully synthesised in 
100Hz steps from 1.6 to 30MHz. Transmitter output 
power is 100 watts pep over the range. Lsb, usb, cw and 
ame modes are standard, with fsk duty cycle for 
radioteletype optional with the addition of the CK-1130 
cooling fan 

Frequency selection is by push wheel switches, with 
an illuminated frequency display for night use. A 
voice-operated squelch responds to received voice 
signals independent of background noise levels or 
static. 

A range of accessories is available, including voice 
operated transmission (vox) phone patches, secure 
voice modules, selective calling units, teletype modems, 
automatic antenna couplers, preselectors and 1kW 
linear amplifiers 


STATUS 
In production 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw; fsk with external modem and 
cooling fan 

Frequency range: 1.6-30MHz in 100Hz steps 

Power output 

ssb: 100W pep 

cw: 100W 

ame: 25W carrier 

Power supply: 11.5-15V dc; 90-130/180-260V ac, 
45-65Hz switch selectable with optional mains supply 
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Power 


SQUELCH SPEaKen 
ON on 


RT-1131 hf/ssb transceiver 


Temperature range 
operating: -20 to +50°C 
storage: -30 to + 70°C 
Humidity: 95% 

Height: 105mm 

Width: 300mm 

Depth: 325mm 

Weight: 8kg 


RT—2000A VHF/FM Radio Relay 
RPV Payload 


The RT-2000A is a family of radio relays designed for 
remotely piloted vehicles (rpvs). Compatible with 


tactical radios such as Sincgars, the RT-2000A can be 
used to relay signals between land forces over 
distances of 160km, and between land and sea or 
airforces. 

The RT-2000A operates in the 30 to 88MHz frequency 
range and has 2320 channels with a channel spacing 
of 25kHz. It is designed to meet MIL-E-5400 and 


RT5201 Remote Control 


The RT5201 remote control is used to control the 
RT100/MP transceiver from a remote location. It has 
similar controls to the transceiver and uses an 
internal microprocessor, interfacing directly with the 
microprocessor in the transceiver. In this way every 
control function is repeated at the remote, including 
frequency selection and reprogramming channel 
frequencies. 

The RT5201. can be used as a mobile control head in 
a mobile installation or can be used to operate the 
transceiver from the vicinity of the vehicle. In these 


S-1 Miniature HF Receiver 


The S-1 is a miniature high frequency receiver 
contained on a single circuit card. The receiver, 
designated the R-2316/PRC by the US Army, covers 


applications the power is supplied from the transceiver. 
For operation over longer distances the power is 
supplied from a battery pack or the optional ac power 
supply, and a two-wire field telephcne line or a radio link 
are used for control. The remote head is fully waterproof 
(submersible) 


STATUS 
In production. 


Manufacturer 
Trans World Communications Inc, 
California 


Escondido, 


10kHz to 29.9999MHz in 100Hz oven-synthesised 
increments. The unit is contained on a single circuit 
card measuring 345 x 142 x 31mm. The receiver was 
designed for guard, portable and baseband- 
processing applications and features 12-volt dc primary 
power, a sub/Isb mechanical filter, an am ceramic filter, 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-810C 
Weather: to MIL-STD-108E 


Manufacturer 
Cubic Communications, Oceanside, California. 


MIL-STD-810C. It is compatible with AN/ARC-77, 
AN/VRC-12, AN/PRC-19, AN/VRC-90, AN/ARC-182, 
AN/ARC-186 radios. It measures 89 x 292 x 175mm 
and weighs 7.2kg. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


RT5201 remote control 


syllabic squelch, on-board controls and HP-71B remote 
control software. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


$C106 HF/SSB Transceiver 


The SC106 transceiver is a solid-state, 125-watt, or 5- to 
50-watt pep/average, synthesised transceiver covering 
the 2 to 30MHz range in 100HZ steps. It is designed for 
vehicular, fixed station and maritime tactical military 
and defence communications in a variety of climates, 
environments and applications. 

Simplex/semi-duplex keyboard frequency entry, 
modular construction and low power consumption 
make the SC106 easy to operate. It features lightweight, 
compact design; optional full remote capability; 280,000 
available frequencies and the use of solid-state 
switching. Optional channelised operation of the SC106 
with up to 99 preset frequencies is available. 


$C140 HF/SSB Transceiver 


The SC140 is a light-weight hf manpack transceiver. It is 
designed for tactical manpack, portable, mobile and 
fixed station applications. The unit is a fully solid-state, 
microprocessor-controlled transceiver. Features in- 
clude nine-channel programming, digital automatic 
tuning with memory, built-in test equipment and 
optional frequency hopping. The radio is designed to be 
simple to operate with a minimum of front panel 
controls. 


STATUS 
Evaluated by Indonesian and Korean defence forces. 
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TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw (tone in usb), fsk and remote 
Frequency range: 2-30MHz in 100Hz steps with bfo for 
continuous tuning between steps. Fully synthesised with 
additional 99 preset channel option. Simplex or 
half-duplex operation 

Power output (+ 0/-2dB) 

ssb: high 125W pep/average; low 5-50W pep/average 
ame: high 30W carrier nominal; low 6.25W carrier 
nominal (both with carrier quieting) 

cw and fsk: high 125W average; low 5-50W average 
Power supply: 22-30V dc 

Consumption 

transmit: 350W at 27V dc 

receive: 30W max 

450W max at 30V dc 


TECHNICAL SPECIFICATIONS 

Modes: usb, Isb, cw, fsk, eccm, Frequency hopping 
optional 

Frequency range: 2-30MHz 

Number of channels: 280,000 (9 programmable) 
Channel spacing: 100Hz 

Power output: 5 or 20W selectable pep/avg 

Eccm codes: 1 x 10° 

Antenna tuning: digital automatic, with memory <2 
sec. 

Power supply: 12V Vdc nominal; 12V Vdc vehicular 
Temperature range: -30 to + 65°C 

Shock/drop vibration: MIL-STD-810C 

Immersion: 1m of water —MIL-STD-810C 

Relative humidity: ft? MIL-STD-810C 
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Temperature range 

operating: -30 to + 65°C voice, -30 to + 50°C cw 
storage: -40 to + 85°C 

Height: 132mm 

Width: 432mm 

Depth: 419mm 

Weight: 14kg 


OPERATIONAL SPECIFICATION 
Shock, vibration and weather: MIL-STD-810C for 
vehicle use 


Manufacturer 
Southcom International Inc, Escondido, California 


Height: 89mm 
Width: 229mm 
Depth: 220mm 
Weight: 3.3kg wob 


Manufacturer 
Southcom International Inc, Escondido, California 


SC-—1000 Secure Transceiver 


The SC-1000 system provides improved security over 
conventional voice privacy devices. 

It is designed as a low cost transceiver able to avoid 
detection by sophisticated receivers and radio direction 
finders. The detection avoidance system is an ad- 
vanced, channel-hopping network. By rapidly changing 
frequency (about ten times a second) synchronous with 
a companion unit, the SC-1000 provides security 
communications for short- and medium-range 
applications. 

The SC-1000 is user-programmable for frequency 
and code sequence. Variable output power is operator- 
selectable. In systems using multiple SC-1000s, com- 
munications between individual units can be secured as 
an option. The system or specific units can be 
programmed for group or all-call capability in the 
security mode. 


SCT-7000 Shelterised 
Communications Terminal 


The self contained SCT-7000 system is designed to 
enable deployed tactical forces to maintain multiple 


The SC-1000 can also be operated as a conventional 
vhf transceiver. Upon receipt of a coded signal from a 
companion unit, the unit automatically switches to the 
security mode. 


TECHNICAL SPECIFICATION 

Mode: F3E 

Programming range: 140-175MHz 
Frequency range: 10MHz 
Frequency-agile mode dwell time: 78-98ms (inter- 
nally-programmable for fixed speed) 
Frequency series: pseudo-random 
Synchronisation: digital 

Power output: 40W (adjustable) 
Power supply: 12-15V dc 
Temperature range: -15 to +50°C 
Height: 62mm 

Width: 263mm 

Depth: 186mm 

Weight: 2.5kg 


long-haul hf communication channels to various 
command levels, while at the same time communicating 
with dispersed tactical land, air and sea forces over 
line-of-sight vhf/fm, beyond line-of-sight (groundwave) 
hf or over meteorburst channels. 

Contained in a single S-250 tactical enclosure, 
the SCT-7000 shelterised communications terminal 


SCT-7000 communications terminal 


SC-1000 transceiver 


Manufacturer 
Transcrypt International, Lincoln, Nebraska 


provides multiple simultaneous channels of communi- 
cations in the hf and vhf frequency bands. This basic 
configuration offers two hf channels (one isb full duplex 
and one ssb half duplex), one vhf/fm half duplex 
channel, one vhf meteorburst remote transceive station 
and an hf channel quality sounder receive system. In 
addition, up to four additional channels can be added 
by simply plugging in the appropriate low-level tactical 
transceiver units to the connections provided 

A single, modular, broadband power amplifier 
subsystem, with multiple inputs and multiple outputs 
and a graceful degradation characteristic, provides the 
power amplification, signal isolation and routing, and 
antenna selection of all transmit channels throughout 
the 2 to 88MHz frequency range 


TECHNICAL SPECIFICATION 

Modes: vhf-fm, hf, cw, secure voice (with customer 
comsec), non-secure voice; secure/non-secure data 
(with customer comsec); voice frequency carrier tel- 
egraphy, 8 channels, fsk at 75bits/s, full duplex); voice 
plus fsk at 75bits/s, one channel duplex; fsk at 
50-1200bits/s selectable, one channel duplex; long-haul 
modem 

Power output: 1kw average, 2kw pep 

Frequency range: 2-88MHz 

Temperature range 

operating: -30 to + 50°C 

non-operating, -57 to + 70°C 

Humidity: rain, snow, ice, condensation 

Altitude operating: to 3000m, non-operating: to 
12,000m 


Manufacturer 
Litton Systems, Inc, Amecom Division, College Park, 
Maryland. 
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Single Channel Ground and 
Airborne Radio System VHF 
(Sincgars-V) 


Sincgars-V, currently in its production phase, is a 
programme designed to produce a family of lightweight 
combat radios for infantry, fighting vehicles and aircraft 
which will provide high security against surveillance 
and jamming. The Sincgars-V family includes the 
following: AN/PRC-119 manpack, AN/VRC-87 vehicular 
short-range, AN/VRC-88 vehicular short-range dis- 
mountable, AN/VRC-89 vehicular long-range/short- 
range, AN/VRC-90 vehicular long-range, AN/VRC-91 
vehicular long-range dismountable/short-range, AN/ 
VRC-92 vehicular dual long-range (retransmit), and 
AN/ARC-201 airborne transceivers. The radios will 
eventually replace the AN/PRC-25/77, AN/VRC-53/64, 
AN/GRC-125/160, AN/VRC-12/47, AN/VRC-43/46, A 
VRC-45/49, AN/ARC-54/131, AN/ARC-114 and A 
ARC-186 (vhf/fm) 

Development of a radio of this type can be traced 
back to 1971 when the US Army contracted with 
Cincinnati Electronics (then part of Avco) and RCA to 
produce the AN/URC-78. Although this radio never 
went into production, its development advanced the 
technology of frequency hopping on which Sincgars is 
to be based 

The Sincgars project office was established in 1975 
and subsequently 36 companies were invited to tender, 
including a number of joint US/UK teams established as 
a result of a Memorandum of Understanding between 
the two governments 

Contracts were placed early in 1978. Development of 
a medium-speed hop system, understood to be of the 
order of 150 changes per second, went to Cincinnati 
Electronics with Marconi Space and Defence as a major 
sub-contractor. A parallel contract for medium hop 
development was awarded to ITT 

The contract for the fast hop system, which could 
involve more than 2000 changes per second, was 
awarded to Collins in association with Plessey. This 
portion of the programme was cancelled early in 1982. 

In July 1983, ITT’s Aerospace/Optical Division was 
selected for the production phase of the medium-speed 
hop programme. Although there were a number of 
factors which determined the US Army's final choice, the 
fact that the ITT design provided the required 
operational capability in the form of internal modules 
within the basic radio, rather than through the 
attachable add-on module solution offered by Cincin- 
nati, appears to have been crucial to the final decision 
As a result of the award, ITT expects initial sales of 
several hundred million dollars with orders and 
production continuing well into the next decade. It has 
been predicted that about 265,000 Sincgars units will be 
procured, although if it succeeds it is designed to 
replace more than this number of sets. Current 
programme cost is put at about $4 billion. There is also 
expected to be a substantial market outside the US 
when the sets become generally available 

The basic 5-watt manpack/vehicle transmitter/ 
receiver serves as the initial building block for all 
elements of the ITT Sincgars. The transmitter/receiver 
has provision for a plug-in eccm frequency hopping 
module and a plug-in data module. A self-contained 
remote-control interface is provided within the transmit- 
ter/receiver for remoting the radio through a two-wire 
line 

A vehicle amplifier adaptor mounting unit with 
shockmount (the same footprint as the current 
MT-1029) is used in all sub-systems. The mounting tray 
will accept one or two transmitter/receivers and 


= 


= 


TACTICAL GROUND RADIO/USA 


, 86 
Orr 


1G 
ivr? 


AN/VRC-89 vehicle radio 


AN/VRC-90 vehicle radio 


one 50-watt rf power amplifier module. With these 
combinations, a 5-watt short-range and 50-watt long- 
range installation can be assembled, or combinations 
of two long-range or two short-range sub-systems. Any 
one of the sub-systems will fit in place of any existing 
AN/PRC-77 or AN/VRC-12 installation. 

The comsec capability is provided by KY-57/TSEC 
Vinson via direct cabling 

Either or both transmitter/receivers in the vehicle 
installation can be dismantled for conversion to a 
manpack sub-system by the addition of a battery case, 
battery and 1-metre whip antenna. Two vehicle 
antennas are provided: a short 2-metre end-fed design 


AN/PRC-119 manpack 


for tracked vehicles, and a 3-metre centre-fed design for 
wheeled vehicles. 

Total weight of the manpack sub-system when 
equipped with eccm and data capabilities is about 
8.3kg. 

The Sincgars radios will make extensive use of Isi 
circuitry, including microprocessors. A key element in 
the radios, the frequency synthesizer, will use many new 
techniques to generate the required frequencies while, 
at the same time, providing facilities to enable the sets to 
operate with conventional radios. Another noticeable 
feature will be fewer manual controls on the final sets, a 
microprocessor taking over many of these functions. 

Cincinnati Electronics was selected in July 1985 as 
the contractor for the dual-band airborne radio 
AN/ARC-205 which is designed to be compatible with 
Sincgars. A $9.2 million 25-month contract covered the 
development and test of the radio. For additional 
information on the AN/ARC-201 see separate entry in 
the airborne section 

Motorola's Government Electronics Division was 
originally contracted to develop an externally-applied 
comsec module. In the interim, it.was proposed that 
Vinson comsec modules would be used. Currently, the 
external comsec module has been dropped in favour of 
an integrated solution. The Xetron Corporation, under 
the terms of a half million dollar contract awarded in 
July 1984, is developing a frequency hopping multiplexer 
to be used in conjunction with Sincgars. In addition, two 
other allied projects are planned to tie into the Sincgars 
programme: the H-355 handset and a combined 
AN/ARC-186/Sincgars airborne radio. The new hand- 
set, to be produced by Electrovoice, will be based on the 
H-250 and H-189, which are to be used with the initial 
production radios, but it willbe an emp protected sealed - 
unit. 

In late 1986 the main Sincgars programme had to be 
restructured due to reliability problems with frequency 
hopping capabilities of trial radios. Although ITT 


subsequently exceeded the Army's requirements and 
achieved mtbf levels of 1702 hours in early 1987, 
a second source contractor was expected to be 
appointed in early 1988. Reportedly in the running were 
Tadiran, General Dynamics, Magnavox, Cincinnati, 
Harris, Rockwell Collins and E-Systems. 


TECHNICAL SPECIFICATION 

Modes: single channel, frequency hopping 
internal eccm module), data retransmission 
Frequency range: 30-88MHz 

Number of channels: 2320 

Preset channels: 6 automatic, 1 manual/1 cue for 
single channel, 6 automatic/1 cue for eccm 

Data capability: 75bits/s-16kbits/s digital plus fsk 
Power output: 500uW, 160mW, 50W (with power 
amplifier) 

AN/PRC-119 MANPACK 

Height: 85mm 

Width: 237mm 

Depth: 336mm 

Weight 

incl battery: 8.3kg 


(with 


Manufacturer 
ITT Corp, Fort Wayne, Indiana. 


Special Operation Liaison 
Communications Assemblages 
(SOLCA) 


SOLCA systems comprise two transportable cases 
accommodating military qualified radios, other trans- 
mission equipment, antennas and communication 


SR-MP-25 HF Manpack 
Transceiver 


The SR-MP-25 para-military manpack radio uses a 
single loop synthesizer and operates over the 2 to 
15MHz frequency range in 100Hz increments. A 25-watt 
pep output is standard with a switch-selectable 6-watt 
pep level for shorter range communication. A whisper 
capability is provided with 10dB of rf compression. 

An internal manually-tuned antenna coupler will 
match any type of antenna, 2 metres or longer, over the 
entire operating range. Both receiver and transmitter 
are simultaneously tuned. 


STATUS 
First announced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, J2A cw, H3E ame 

Frequency range: 2-15MHz 

Number of channels: 130,000 selectable by 5 frequency 
control switches 

Channel spacing: 100Hz 

Power output 

ssb: 25 or 6W pep 

cw: 10W reducible 


ame: 6W carrier migrant cot 


TW100F HF Transceiver 


The TW100F is a 1.6 to 30MHz portable 125-watt 
transceiver system designed for quick and convenient 
‘fly-away’ operation. Self contained in an aluminium- 
skinned attache-type case, and small enough to meet 
IATA underseat requirements, the TW100F includes 
all accessories necessary to quickly establish long 
distance communications from temporary field lo- 
cations. Included are ac and dc power cables, ground 
strap, handset, and a two-section longwire antenna. 
The TW100F operates directly from 115 or 230 volts ac, 
50/400Hz, or 12-volt dc power sources, An optional 
self-contained 13.6-volt dc portable power source with 
built-in battery charger is available for providing 24 
hours of continuous operation under typical operating 
conditions. It measures 180 x 530 x 330mm and 
weighs 15kg. 


STATUS 

In production. In use with US government. 
Manufacturer 

Trans Escondido, 


World Communications — Inc, 
California. E 


USA/TACTICAL GROUND RADIO 


SIG 
Richens 


CUE 
¢MODE+ 
oct 


4 
~ CHAN: ® 228 


— 


reins 
SU-;OFF RXMT 
{REM DIM 
TST pas 
Lo-V 


145 


AN/VRC-87 vehicle radio 


security equipment. They perform in a field environment 
from available 115 or 220 volts ac supplies and can be 
operational within 15 minutes after arrival at the site. 
SOLCA systems can be configured for more than 13 
operational modes depending on the use of hf, vhf or 
uhf satellite frequencies and the available media. 
Included are wideband and narrowband secure voice, 
tty, facsimile and wireline and pstn links. Comsec 
equipment used is KG-84A, KY-57 and KY-65 


The system transport cases measure 0.71 x 0.71 
1.42 metres 


Manufacturer 
Honeywell, Eatontown, New Jersey. 


SR-MP-25 manpack family 


Power supply: 12V dc or 110-120/220-240V ac, 50-60Hz 
Temperature range 

operating: -30 to + 55°C 

Weight 

excl battery: 4.54kg 


OPERATIONAL SPECIFICATION 
To MIL-STD-108 


Manufacturer 
Scientific Radio Systems, Rochester, New York. 


TW100F Transceiver 
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VC-—120 (GRC-220) Vehicular 
Transceiver 


The VC-120 is part of the family of 150-watt synthesised 
hf transceivers based on the 719D-15. It is a vehicle 
mounted unit built to meet a full range of communi- 
cations requirements when mounted in tactical vehicles. 

The basic configuration consists of a 3/7L-2 
control, 671V-2 receiver/exciter and 549C-1 power 
amplifier/coupler. Controls have been reduced to a 
minimum and are designed so that the radio can be 
controlled even when the operator is wearing gloves. 
The automatic antenna tuner enables the transceiver to 
use a variety of antennas without adjustment of controls 
or switches. Several control panel configurations are 
available to fulfil users’ specific needs. 

The VC-120 vehicular configuration is obtained by 
the addition of the 998W-1 power conditioner, mounting 
trays and appropriate antenna to the basic 719D-15 
The system can be installed in both soft and hard 
vehicles. It can be removed from the vehicle by means 
of quick disconnect latches making it capable of 
redeployment as a teampack or a fixed-base station. 
The addition of an ac/dc power supply is all that is 
required for a fixed-base station. All three configurations 
can be operated from a remote position. 

The 998W-1 adaptor mount provides the required 
mechanical interface between the 719D-15 and the 
vehicle mount as well as primary power conditioning, 


VRC—427 Vehicular 40-watt Radio 
System 


The VRC-427 vehicular 40-watt radio system provides 
extended range two-way vhf/fm communications be- 
tween vehicles, crew-operated weapons (such as tanks 
and armoured personnel carriers), and individual field 
personnel. The system is compatible with other vhf/fm 
radio systems and/or radio sets operating in the 30 to 
76MHz frequency range. The VRC-427 system includes 
the AM-127 vehicular 40-watt amplifier/power supply, 
the RT-841/PRC-77 receiver/transmitter, the 
MT-1029/VRC vehicular mount, CX-4655/GRC and 


CG-409 H/U cable assemblies, and the AS-1729/VRC 
centre-fed whip antenna. 


‘i 


VRC-427 radio system 


VRC 1099 HF-SSB Transceiver 


The VRC 1099 is a vehicular version of the PRC 1099 hf 
manpack radio (see separate entry) formed by adding 
an MT 1099 vehicular mount, optional power amplifier, 
antenna tuner and antenna to the basic receiver/ 
transmitter 

The MT 1099 mount incorporates a built-in loud- 
speaker, power conditioning and a shock mount. Both 
12- and 24-volt dc models are available. The MT 1099 is 
designed to fit the foot print of the standard MT 
1029/VRC mount. 
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a quiet blower for continuous keydown operation, 
speaker amplifier and speaker. The power conditioner 
operates from 22.5- to 30-volt vehicular electrical 
systems and provides filtering and transient protection 
for the 719D-15. 

A five-metre whip antenna with a spring base is used 
for mobile operation. Antennas for stationary operation 
are five- or eleven-metre whips, 637K-3 NVIS dipole, 
50-ohms dipoles and selected long wires. Also available 
are handset, headset, cw key and mounting kits for a 
variety of tactical vehicles. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame with voice, cw mod. Line audio 
input for data transmission available 

Frequency range: 2-30MHz, 100Hz steps 

Number of channels: 280,000 

Power output 

150W pep/average + 0.5dB 

-2dB into 50 ohms load 

Power supply: 25V nominal. Full specification perform- 
ance from 22-30V input 

Consumption 

transmit: 424W with single tone 

receive: 15W 

Temperature range 

operating: -54 to + 65°C 

storage: -65 to + 71°C 

Immersion: 1m water 

Altitude 

operating: 3000m 


The VRC-427's range is extended by using the 
RT-841/PRC-77 as a receiver/exciter, driving a Cincin- 
nati-designed booster amplifier featuring a tracking 
filter system that suppresses exciter- and amplifier- 
generated spurious radiations and harmonics. 

The VRC-427 provides a band-selector switch for 
remote control of the external AS-1729/VRC center-fed 
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VC-120 transceiver 


Height: 375mm 
Width: 362mm 
Depth: 140mm 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


whip antenna. It interfaces with the AM-1780 of the 
AN/VIC-1 and the AN/VIC-2(V) intercom systems, now in 
production for the US Marine Corps. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


Elements of VRC-427 radio system 


In vehicular configurations the VRC 1099 will normally 
operate in conjunction with the RAT100 automatic 
antenna tuner. This tuner will efficiently match the 
transceiver with a wide variety of whip and wire 
antennas. 

Optional rf power amplifiers boost the standard 
manpack output to 100-, 400- or 1000-watts. 


STATUS 

In production 1987. 

Manufacturer 

Trans World Communications Inc, Escondido, 


California. 


VHC 1099 transceiver 


PRC-—515 Manpack Transceiver 


The PRC-515 is a lightweight synthesised transceiver 
covering the 2 to 30MHz range; 100Hz channel spacing 
provides 280,000 channels. The transceiver is designed 
to withstand two hours total immersion in one metre of 
water. With a ni-cad rechargeable battery set, the 
PRC-515 can be powered for a 12 hour mission. For 
larger missions a hand generator and spare batteries 
are used. Together with adapters, power amplifiers and 
antenna couplers, 100- and 400-watt stations can be set 


up. 


STATUS 
In production. 
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TECHNICAL SPECIFICATION 

Mode: usb, Isb, ame with voice, cw, line audio input for 
data transmission 

Frequency range: 2-29.9999MHz 

Channel spacing: 100Hz 

Number of channels: 280,000 

Power output: 20W 

Temperataure range: -54 to + 65°C (operating) 
-65 to + 71°C (storage) 

Height: 229mm 

Width: 321mm 

Depth: 76mm 

Weight: 5.7kg 


Supplier 
Federal 
Begrade. 


Directorate of Supply and Procurement, 


PRC-515 manpack 


PTR-—100 Transceiver Series 


The PTR-100 is a series of lightweight synthesized 
transceivers covering the 30 to 470MHz range in five 
versions and providing up to 100 rf channels. 


TECHNICAL SPECIFICATION 
Frequency ranges: 30-68, 68-87.5, 146-184, 350-370 
and 440-470MHz 


RP—6 Portable Receiver 


The PTR-100 is a series of lightweight synthesised 
waterproof design. It can be used in conjunction with 
other transceivers of appropriate frequency range and 
modulation 

The RP-6 operates on five channels within the 52 to 
59.95MHz range. The receiver is powered by one 
primary 9-volt standard battery. Battery life is approxi- 
mately 45 hours for 10% receiving and 90% standby 
time. With a wire type antenna incorporated in the 
earpiece lead, a range of 2km is obtained. 


STATUS 
In production. 


Power output: 1/1.5W 

Power supply: 11V dc ni-cad battery 
Temperature range: -20 to +55°C 
Height: 205mm 

Width: 80mm 

Depth: 30mm 

Weight: 760g 


Manufacturer 
Iskra, Ljubljana. 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range: 52-59.95MHz 
Number of channels: 5 
Channel spacing: 50kHz 
Temperature range: -25 to + 55°C (operational) 
-40 to + 70°C (storage) 

Height: 120mm 

Width: 72mm 

Depth: 42mm 

Weight: 0.58kg 


Supplier 
Federal 
Belgrade. 


Directorate of Supply and Procurement, 


PTR-100 transceiver 


RP-6 receiver 
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RPrU—7 Radio Receiver 


The RPrU-7 is a transistorised portable vhf/uhf receiver 
designed for receiving reconnaissance data in field 
operating conditions 

The frequency ranges covered are 100 to 150 and 225 
to 400MHz. In the vhf range 2,000 channels are 
provided, with 7,000 in the uhf range. Any eight 
channels can be preset. A vehicular version includes a 
power supply box clipped at the receiver's base with a 
12-volt de ni-cad rechargeable battery, a headset, an 
antenna set and the carrying bag. 


STATUS 
In production. 


RU-1/1 Portable Transceiver Set 


The RU-1/1 is a lightweight portable fm transceiver set. 
The low-powered transceiver covers the 45.0 to 
59.975MHz range and has 600 crystal controlled fixed 
channels. 

The RU-1/1 is designed for voice communications at 
ranges up to 2km in field operating conditions, both 
stationary and mobile. With an add-on modem digital 
transmission is possible 

The miniaturized and transistorized receiver incor- 
porates hybrid circuits and a digital frequency syn- 
thesizer. A built-in display unit reads out operating 
frequency, channel number and self test results and 
enables the programming of eight selected frequencies. 

The set comprises the PD-11 transceiver with storage 
box, headset, carrying bag and two whip antennas of 
different lengths. A 12-volt ni-cad rechargeable battery 
provides 10 hours autonomy 
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TECHNICAL SPECIFICATION 

Mode: F3E, A3E 

Frequency range: 100-150MHz and 225-400MHz 
Number of channels: 2,000 (vhf), 7,000 (uhf) 
Channel spacing: 25kHz 

Temperature range: -25 to + 55°C 

Height: 350mm 

Width: 260mm 

Depth: 105mm 

Weight: 11kg 


Supplier 
Federal 
Belgrade. 


Directorate of Supply and Procurement, 


RPrU-7 receiver 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range: 45-59.975MHz 
Number of channels: 600 (8 programmable) 
Channel spacing: 25kHz 

Power output: 0.5W 

Temperature range: -30 to + 60°C 
Height: 241mm 

Width: 110mm 

Depth: 59mm 

Weight: 2.7kg 


Supplier 
Federal 
Belgrade. 


Directorate of Supply and Procurement, 


RU-1/1 transceiver 


RU-3 Portable VHF Portable 
Transceiver Set 


The RU-3 is a portable vhf fm transceiver set with 2,000 
quartz crystal-controlled channels within the 30 to 
79.975MHz frequency band. The unit is transistorised 
and intended for voice and data communication at 
ranges up to 7km. It can be installed in vehicles and 
remotely controlled over a distance of 10 metres with the 
front panel separated from the transceiver itself. 
Operating frequency, channel number and self-test 
results are read out on the display built in the front 
panel. A facility for voice digitisation and transmission 
encoder are built in 

The basic set comprises the PD-10 transceiver with 
power supply box, control box (front panel), three 
antennas, headset, carrying frame and a 12-volt dc 
rechargeable battery. 


TECHNICAL SPECIFICATION 

Mode: F3E, narrow band with fm simplex 
analogue voice 300-3000Hz 

digital voice up to 16kbit/s 

digital data transmission up to 2.4kbit/s 
Frequency range: 30-79.975MHz 
Number of channels: 2,000 (40 programmable) 
Channel spacing: 25kHz 

Power output: 0.3W (low) 

3.0W (high) 

Temperature range: -30 to + 60°C 
Height: 270mm 

Width: 210mm 

Depth: 85mm 

Weight: 7kg 


Supplier 
Federal 
Belgrade. 


Directorate of Supply and Procurement, 


RU-3 set 


RU-30 Transportable Transceiver 


The RU-30 transceiver unit is a low power transportable 
fm vhf transceiver. Its 30 to 79.975MHz frequency range 
is divided into 2,000 quartz crystal controlled fixed 
channels, and 40 optionally selected frequencies are 
programmable. 

It is designed to provide voice communication in 
armoured and mechanised units. The set includes an 
intercom unit for crew members with a maximum of 5 
subscribers, Operating frequencies are generated by a 
digital synthesizer. Channel selection, programming 
and self-testing are effected through a keyboard on a 
control panel. The frequency, channel number and 
self-test results are read out on a display built into the 
front panel. An integral facility for voice digitisation 
and a transmission encoder is also available. The 
transceiver has a range of 15km in motion, 20km when 
stationary, and 30km using an antenna on a mast. 


Yugoslavia/TACTICAL GROUND RADIO 


TECHNICAL SPECIFICATION 

Mode: F3E, narrow band simplex 
analogue voice 300-3000Hz 

digital voice up to 16kbit/s 

digital data transmission up to 2.4kbit/s 
Frequency range: 30 — 79.975MHz 
Number of channels: 2000 (40 programmable) 
Channel spacing: 25kHz 

Power output: 0.3W 

3.0W 

30.0W 

Temperature range: -30 to + 60°C 
Height: 205mm 

Width: 220mm 

Depth: 172mm 

Weight: 25kg 


Supplier 


Federal Directorate of Supply and Procurement, 
Belgrade. 


RU-30 transceiver 


Spark Frequency Hopping 
Transceiver 


Spark is a vhf frequency hopping tranceiver. It uses 
microprocessor and custom thick/thin film hybrid 
technology. A built-in test sequence automatically 
checks the transceiver performance and displays 
results. Effective eccm, small size and simplicity of 
operation are claimed to be the main features of the 
radio. 

The radio uses partial band, medium-speed hopping 
in the fm mode, with push-to-talk synchronisation. All of 
the front panel control functions can be remotely- 
controlled. It is compatible with existing radios without 
frequency hopping. 


Traffic 700 VHF/UHF Transceiver 


The Traffic 700 transceiver is a mobile unit operating in 
three bands. The frequency synthesizer provides 100 
simplex or semi-duplex rf channels or a combination of 
the two. Units for identification and selective calling are 
incorporated, providing up to 1000 active selective calls. 

The liquid-crystal display on the front panel reports 
the operating status of the equipment. The front panel 


A range of accessories is available to allow Spark to 
be used in different operating configurations. 


STATUS 
Introduced in early 1985 and in production. 


TECHNICAL SPECIFICATION 
Frequency range: 30-90MHz 
Number of channels: 2400 
Average hopping speed: 100/s 
Hopping bandwidth: 5MHz 
Synchronising time: 0.3s 
Power output: 5W 

Weight: 5.4kg wb 


Manufacturer 
Iskra, Ljubljana. 


Spark frequency hopping transceiver 


can be detached from the main frame for remote 
operation. 


TECHNICAL SPECIFICATION 

Frequency range: 148, 68-87.5, 420-470MHz 

Number of channels: 100 

Power output: 10/15W; 20/25W with external power 
amplifier 

Temperature range: -25 to + 55°C, -40 to + 60°C on 
request 


Height: 40mm 
Width: 230mm 
Depth: 180mm 


Manufacturer 
Iskra, Ljubljana. 
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Series 690 HF/SSB Transceivers 


Series 690 hf/ssb transceivers are based on the 
PRC/VRC-600 equipment (see separate entry). They are 
primarily intended for point-to-point applications using 
dipole or wideband antennas. They can be used in 
mobile or static communications centres, and measure 
504 x 398 x 255mm. 


Air Defence Operations Centre 
(ADOC) Communications System 


The ADOC communications system is designed to 
integrate communications among early warning radar 
(ewr) stations, air defence missile control stations and 
up to 15 air missile battery units. 

In operation, an ewr operator alerts the air defence 
command console and the air defence operations 
centre console following detection of an intruder. In 
turn, the ADOC console will generate an alert signal in 
the proper format to all battery units. After the initial alert 
signal, the ewr operator can broadcast up-dated 
information about the intruder over loudspeakers 
and/or headphones at the battery units. 


STATUS 
Introduced in 1985. In service in Middle East and being 
evaluated elsewhere. 


Manufacturer 
Canadian Marconi Co, Montreal. 


ADOC system 


GROUND-BASED 


BELGIUM 


TECHNICAL SPECIFICATION 

Modes: A1A cw, J2A cw usb and Isb, J3E voice usb and 
Isb, R3E, ASE data 

Frequency range: 1.6-30MHz 

Number of channels: 10 

Power output: 100 or 120W 

Temperature range: -40 to + 70°C 

Weight: 25kg 


CANADA 


Manufacturer 
NV MBLE SA, Brussels. 


AN/TRC-180(V) Radio Terminal 
Set 


The AN/TRC-180(V) shelterised radio terminal set 
combines three complete 15 voice-channel radio relay 
and multiplex terminal systems, with ancillary equipment 


for security, interface, interconnection and power 
distribution. The shelter is a modified S390()/TRC-145(V) 
and, if required, kits can be provided to users of existing 
AN/TRC-145(V) radio terminal sets and AN/TRC-113(V) 
radio repeater sets to convert them to the AN/ 
TRC-180(V) configuration. The complete shelter assem- 
blage can be carried on a 1%,-tonne truck, such as the 
US Army type M-705, or lifted to site by helicopter. 


AN/TRC-180(V) radio terminal set 


RM Series HF and VHF Receiver 
Multicouplers 


The RM series multicouplers is designed for base 
station and shelter systems in atc and tactical vhf 
communications and permit connection of a number of 
radio receivers to a single antenna. 

They use plug-in ic blocks and\feed-forward distortion 
cancellation 

Because of the circuit arrangement, failure of any 
single active element does not result in any loss of 
signal, but only in reduced dynamic range. 

The multicouplers include a filter to provide rejection 
and an ac power supply with dc back-up. The standard 
unit has eight output ports 


STATUS 
In production since 1978. Used by Canadian, US, NATO 
and other services. 


TECHNICAL SPECIFICATION 
Frequency range 

RMO02: 2-30MHz 

RMO092: 30-88MHz 

RMO88: 118-138MHz 
RMO93: 138-176MHz 
RM044: 225-400MHz 

Gain: 1+1dB 

Vswr: 1.5:1 max 

Gain balance: +0.5dB max 
Output ports: 8 


The three radio relay terminals use the AN/ 
GRC-103(V) radio set in conjunction with the 
TD-5064(V)U delta modulation multiplexer. Associated 
with each multiplexer is a CV-3837/U converter 
to provide interface with the TSEC/KG-27 security 
equipment, when fitted. Comprehensive patch panel 
arrangements are installed for video and order wire 
signal cross-connection between systems, and there is 
also a patch panel for cable connection in conjunction 
with three TD-754 multiplexers. An optional addition to 
the patch panel assembly is a pair of TD-1390/U 
multiplexers, each of which can be used to combine any 
pair of multiplexed signal streams to give 30 channels 
over a single radio relay system. Entrance boxes are 
provided externally for signal, antenna and power 
connection, including local telephone and intercom. 


STATUS 
Commenced production in 1985 and in service in US. 
Currently under evaluation in Far East. 


Manufacturer 
Canadian Marconi Co, Montreal. 


RMO088 multicoupler 


Manufacturer 
PG Electronics Ltd, Weston. 
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CHINA (PEOPLE’S REPUBLIC) 


1.6kW SSB Transmitter 


Designed for land, mobile and 


communications. 


shipborne 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 


4JXD-I VHF/FM Radiotelephone 


The 4JXD-I is a vhf/fm solid-state portable radio- 
telephone. Although originally designed for railway 
operation, the radiotelephone is also suitable for 
other uses after modification. In the environmental 
temperature range of -20 to + 50°C, the communication 
range is 2km on flat ground without obstacles. 


Channel spacing: 100Hz 

Mode/power output 

usb/Isb telephony: 1.6kW pep 

fsk telegraphy: 1.2kW 

cw telegraphy: 1.2kW 

am telephony: 400W 

Power supply: tri-phase 380V, 50Hz, 4kW 


TECHNICAL SPECIFICATION 

Mode: fm simplex 

Frequency range: 150-151.8MHz 

Number of channels: 4 at frequencies of 150.7, 151, 
151.5 and 151.7MHz 

Power output: 1.2W max, 6(00mMW minimum 

Power supply: 12.5V, 0.45A rechargeable ni-cad battery 
Height: 50mm 

Width: 96mm 


30kW SSB Transmitter 


Designed for long distance hf communication, broad- 
casting, facsimile etc. It has a 30kW linear amplifier with 
evaporation cooling and auto-tuning. 


400-watt SSB Transmitter 


Designed for mobile and 


communications. 


land, shipborne 


TECHNICAL SPECIFICATION 

Modes 

usb/Isb telephony; usb/Isb fsk telegraphy; cw telegra- 
phy; am (compatible) telephony; remote control: duplex 
communication available with reciprocal ssb receiver 


C-Series 400W SSB Transmitter 


The C-Series 400 watt transmitter has pseudo- 
wideband, automatic tuning for telemetry, telepro- 
cessing and monitoring applications over distances up 
to 10km. It is designed as a strategic equipment for 
mounting in army vehicles, ships or on air bases. 


Carrier-wave Communication 
Equipment 


Designed for long-distance coaxial line communication. 
All solid-state. 


JBD-21 Portable Radiotelephone, 
Meile 


The JBD-21 is a portable vhf radiotelephone for mobile 
or fixed communication. 

The radio can form various types of wireless 
communication network and also match selective 
Calling devices 


TECHNICAL SPECIFICATION 

Modes: A1A, A3E, R3E, B8E, H3E, J3E, F1B, F7B 
Frequency range: 3-30MHz 

Power output: 30kW pep, 20kW average 


Manufacturer 
China Electronics Import and Export Corp, Beijing 


Depth: 185mm 
Weight 
incl battery, antenna and pack: 1kg 


Manufacturer 
Fenghuo National Radio Factory, Shaanxi 


Manufacturer 
China Electronics Import and Export Corp, Beijing 


Frequency range: 2-30MHz 
Channel spacing: 1kHz 

Power output: 400W 

Power supply: 380V, 50Hz, 1.7kVA 


Manufacturer 
China Electronics Import and Export Corp, Beijing. 


Chinese 400W ssb transmitter 


Operating in the 2 to 30MHz frequency range, it 
measures 1230 x 500 x 250mm and weighs 227kg. 
Tuning time is less than 30 seconds. Some versions of 
the equipment are controlled by the 8080 series 
microprocessor. 


TECHNICAL SPECIFICATION 

Number of channels: 300 

Baseband width: 300Hz-3.4kHz 
Transmission bandwidth: 60kHz-1.3MHz 
Frequency characteristics: CCITT 2/5 
Coaxial line: 1.2/4.4mm, 75 ohm 
Communication distance: up to 5 x 1200km 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Manufacturer 
China Electronics Import and Export Corp, Beijing. 


TECHNICAL SPECIFICATION 

Mode: fm simplex 

Frequency range: 150MHz frequency band 

Number of channels: 3 

Channel spacing: 25kHz 

Power output: > 5W 

Power supply: 1.5Ah ni-cad batteries, rating voltage 
12.5V 

Temperature range: -25 to + 55°C 


Height: 230mm 
Width: 150mm 
Depth: 75mm 
Weight 

incl batteries: 3kg 


Manufacturer 
Shanghai 3rd Electronics Factory, Shanghai. 


JXD-3 VHF Radiotelephone 
System 


The JXD-3 vhf radiotelephone system is an fm, 
One-channel simplex and double-tone-sequence selec- 
tive calling system. It consists of a JDD-255 vhf/fm 
radiotelephone used as a master station, a 253 vhf 


hand-held radiotelephone used as a sub-station, anda 
256 encoder for selective call control 

It provides ten selectable working channels. Each of 
these channels can handle 72 individual different 
sub-stations. The JDD-225 and 253 can be used 
separately as a one-channel, simplex link. 

The system employs transistors and _ discrete 
components. 


TECHNICAL SPECIFICATION 

JDD-255 

Mode: pm 

Frequency range: 151.9-152.8MHz 

Number of channels: 10 at 100kHz spacing 

Power output: 10W pep; low power 2W 

Antenna: directional, omni-directional and mobile whip 
Power supply: + 24V external 


Number of channels: 1 

Power output: 500mW. 

Antenna: 50 ohms steel tape antenna 

Power supply: +12V (10 rechargeable 
accumulators) 

Consumption 


ni-cad 


152 GROUND-BASED RADIO/China 
Height: 290mm 

Width: 290mm 

Depth: 100mm 

Weight: 7kg 

253 

Mode: fm 


Frequency range: 151.9-152.8MHz at 100kHz spacing 


JXD-24 Hand-held 
Radiotelephone 


The JXD-24 is a hand-held radiotelephone designed for 
mobile communications use as a master station, a 
sub-station and a walkie-talkie. Used as a master 
station or a sub-station, the JXD-24 operates on 
two-channel simplex. Communication between the 
master station and the sub-station is possible, as is 


SDH5-83 HF/SSB Receiver 


SDH5-83 is an hf/ssb receiver which is said to feature 
good interference suppression, multi-function operation 
and convenient maintenance. Digital key. or quasi- 
continuous tuning is adopted for quick frequency 
changing. The receiver is suitable for interception and 
frequency detection. It can be used in mobile, fixed and 
semi-fixed communications, and is suitable for local or 
remote operation. . 


SR109 Synthesized ISB Receiver 


The SR109 is a fully synthesised high-grade receiver 
designed for search and surveillance of radio signals as 
well as long distance communication. It is suitable for 
the service modes of A1A, A2A, ASE, J3A, R3E, H3E and 
B8E. An external fsk terminal (FD1009) is required for 
F1B and F7B operation. An external remote-controller 
(RC1009) is also available for use with the receiver. 


SSB Receiver 


Designed for land, mobile and 


communications. 


shipborne 


receive: 80mA 
standby: 30mA 


long-range net communication with a fixed station on 
the same frequency band. When used as a walkie-talkie, 
the JXD-24 operates with one-channel simplex. 

JXD-24 uses linear integrated circuits. 


TECHNICAL SPECIFICATION 

Mode: pm 

Frequency range: 150.15-167MHz 

Number of channels: 3 at 25kHz spacing 

Power output: 1W (2W can be provided if required) 
Antenna: 50 ohms steel tape 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, ASE, J3E, B8E, F1B, F3C, F7B 
Frequency range: 100kHz-30MHz in 10Hz steps 
Power supply: 220V ac +10%, 50 +3Hz; 24V dc +2V 
Consumption: 40VA 

Height: 180mm 

Width: 500mm 

Depth: 400mm 

Weight: 27kg 


TECHNICAL SPECIFICATION 

Frequency range: 10kHz-30MHz 

Channel spacing: 1Hz 

Power supply: 220V ac + 10%/-15%, 50Hz or 60Hz 
Consumption: about 110VA 

Height: 666.5mm 

Width: 514mm 

Depth: 475mm 

Weight: 73.3kg 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 
Channel spacing: 100Hz 

Power supply: 220V, 50Hz, 130W 


Manufacturer 
China Electronics Import and Export Corp, Beijing. 


Chinese ssb receiver 


XDD3-—83 HF/SSB Transceiver 


XDD3-83 is a five-watt hf/ssb transceiver for short-range 
shipboard and ground communications. 


TECHNICAL SPECIFICATION 
Frequency range: 27-28MHz 
Number of channels: 11 


Power output: 5W 
Consumption 
transmit: <22W 
receive: < 15W 
Height: 120mm 
Width: 300mm 
Depth: 270mm 
Weight: 6kg approx 


Height: 235mm 
Width: 90mm 
Depth: 46mm 
Weight: 1.5kg 


Manufacturer 
Hankow Radio Factory, Wuhan. 


Power supply: + 12V 
Temperature range: -25 to + 55°C 
Height: 210mm 

Width: 68mm 

Depth: 45mm 

Weight: 0.8kg 


Manufacturer 
Hankow Radio Factory, Wuhan. 


Manufacturer 
Nanjing Radio Factory, Nanjing. 


Manufacturer 
China Electronics Import and Export Corp, Beijing. 


Manufacturer 
Nanjing Radio Factory, Nanjing. 


TRP 8000 Series HF 
Communication System 


The TRP 8000 series hf communication system covers 
the frequency range from 1.6 to 30MHz in both simplex 
and duplex. Within-the frequency range, 1017 channels 
can be pre-programmed and, via the keyboard of the 
control unit, the user can program and change 76 
frequency pairs. 

Equipment in the series includes the TRP 8254/TRP 
8255 250-watt transmitter/receivers, the TRP 8754/TRP 
8755 750-watt transmitter/receivers, TRP 800 remote 
control system, IB 8012 dual control system and the ATU 
8250 antenna tuner. 

Features include fast scanning, recall, dual control 
and built-in test equipment which checks the three main 
units in 41 steps. The use of microprocessor technology 
enables the TRP 8000 series to be computer-controlled. 


FMD—4016 Series Mobile Radios 


The FMD-4016 is a family of full duplex mobile radios 
designed for paramilitary applications. Particular 
models cover the 30 to 55, 50 to 90, 132 to 174 and 400 to 


Denmark—Egypt/GROUND-BASED RADIO 


DENMARK 


In remotely-controlled systems, a computer can replace 
an additional control unit. Remote control takes place 
via leased telephone lines and modems in cases when 
the three main units of the equipment are to be placed at 
intervals of more than 100 metres. The ATU 8250 
microprocessor-controlled antenna matching network 
is rated at 250 watts pep and 125 watts mean power. The 
entire tuning process usually takes less than 1 second 
with a typical tuning time of 0.7 second. 

The tuner can accommodate any number of 
channels automatically. New channels can be added at 
any time without adjusting the tuner. 


STATUS 

In 1983 the TRP 8000 was selected for supply to the 
Swedish Navy. The TRP 8000 has also been supplied to 
the navies of Denmark, Norway, the UK, Singapore and 
Italy, as well as to the Italian Army and the Norwegian 
and Portuguese Coast Guard. 


EGYPT 


512MHz frequency ranges. Microprocessor-controlled, 
they have 32 channels (expandable to 250) at 25 or 
12.5kHz spacing and output powers of 10 or 45 watts. 
Operating mode is F3E. Selective calling, time-out-timer 
and scrambling accessories can be added. 
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TECHNICAL SPECIFICATION 

Modes 

TRP 8254/TRP 8754: J3E usb/Isb, H3E usb, F1B 

TRP 8255/TRP 8755: J3E usb/Isb, H3E usb, R3E usb, 
A1A, H2A, F1B 

Frequency range: 1.6-30MHz (receive to 10kHz with 
reduced performance) 

Power output 

TRP 8254/TRP 8255: 250W pep 

TRP 8754/TRP 8755: 750W pep 

Temperature range 

operating: -20 to + 40°C 

full performance: 0 to + 40°C 


Manufacturer 
Skandinavisk Teleindustri Skanti A/S, Vaerloese 


Manufacturer 
Electrolab, Cairo. 


FMS Two-Way Radios 


The FMS family of simplex mobile radios covers the 35 to 
54, 50 to 88, 132 to 174 and 400 to 512MHz frequency 
ranges. All have 12 channels with 12.5 and/or 25kHz 
spacing. Output power is 20 or 25 watts. The equipment 
is designed for use by paramilitary forces. 


Manufacturer 
Electrolab, Cairo. 


FS—155/455 Hand-held Radios 


The FS-155 is a microprocessor-controlled, pll synthe- 
sised vhf hand-held transceiver operating in the 138 to 
174MHz frequency range. Its companion model, the 
FS-455, operates in the 390 to 512MHz range. Both 


MT and UT Hand-held Radios 


MT hand-held radios cover the 35 to 50, 66 to 88 and 132 
to 174MHz frequency ranges, and have power outputs 
of 4 or 5 watts. The sister set, the UT-400 operates in the 
400 to 512MHz range. All models have 6 channel 


PTM-—60 VHF/FM Hand-held 
Transceivers 


The PTM-60 is a family of vhf/fm hand-held transceivers 
operating at the 30 to 50, 66 to 88 or 148 to 174MHz 


SS-150 HF/SSB Radio 


The SS-150 is a series of solid-state hf/ssb 10-channel 
mobile or base station radios designed for army use. 
Covering the 2 to 16MHz range, the units operate in A3J 
in usb or Isb and have an output of 100 or 150 watts. 
Associated antennas are delta loop, rectangular or 
diamond. The SS-150 weighs 7kg. 


equipments have 16 channels with 12.5 or 25kHz 
spacing and are designed for paramilitary applications. 
Output power is 12 or 5 watts for the FS-155, and 1 or 4 
watts for the FS-455, Both radios measure 165 x 57 x 
45mm and weigh 600 grams with battery pack. 


capacity with 12.5 or 25kHz spacing. The equipment is 
designed for metropolitan, desert and shore-to-ship 
communication. A range of 40km has been achieved 
between a base station and an MT-20 operating at 
160MHz. 

MT and UT sets measure 165 x 57 x 45mm and 
weigh 600 grams with battery pack. 


frequency ranges. Operating modes are indirect 
semiduplex through a repeater, or direct simplex. The 
6-channel radios have selectable output powers of 1 or 
5 watts and are designed for military and police 
applications. They can withstand full immersion in 1 
metre of water. Dimensions are 200 x 79 x 45mm and 
weight is 900 grams. 


Manufacturer 
Electrolab, Cairo. 


Manufacturer 
Electrolab, Cairo. 


Manufacturer 
Electrolab, Cairo. 


Manufacturer 
Electrolab, Cairo. 
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4605A VHF/AM 
Transmitter/Receiver 


The 4605A transmitter/receiver is intended for ground- 
to-air and ground-to-ground communications in the 
100 to 156MHz frequency range with a 25kHz channel 
spacing 


GROUND-BASED RADIO/France 


FRANCE 


The unit is designed for use as a ship station and 
meets French Navy Specifications. 

Its basic transceiver is the Socrat 4601 which is 
installed in a case containing the 28-volt dc supply from 
a 115-volt ac 50 to 60Hz source, the necessary circuitry 
for the ‘radio silence’ function and the audio adaption 
interface to the ship intercom system. 

The control box can be locally or remotely installed. 


ERV 200 VHF/FM Transceiver 


In the standard version, the ERV 200 operates with a 
25kHz channel spacing in two sub-bands 2MHz wide 
(giving 2 x 80 channels) within the 68 to 88MHz band, 
with a maximum spacing of 5MHz between the 
sub-bands. 

Possible options include 12.5 or 25kHz channel 
spacing or 146 to 174MHz frequency range. Trans- 
mission power is 15 watts at 50 ohms. The equipment 
operates in phase modulation and provides simplex or 
semi-duplex communications with sets with equivalent 
characteristics. 

The ERV 200 is fully solid-state and of modular 
design. It provides electronic display of channel number 


Ground-based Air Traffic Control 
Equipment 


Designed for air bases, the Safare-Crouzet (SC) range 
of equipment features remote-control of transmitters 
and receivers, electronic switching of radio channels, 
coded instruction and data transmission to reduce local 
traffic 

Electronic switching in the operational systems 
designed by SC allows several operators to maintain a 
watch on a large number of frequencies. At any moment 
the operators can choose the necessary frequencies 
for ground-to-air, air-to-ground or ground-to-ground 
traffic from the entire range of hf, vhf and uhf 
transmitters and receivers at the associated trans- 
mission and reception centres 

This equipment is ground-based, permanently in- 
stalled and designed for continuous operation. Accord- 
ing to the number of radio channels used, the 
mixing and switching modules can be independent or 
combined in one bay. In small installations the whole 
apparatus is integrated into a single operator's console. 


STATUS 

Developed for the French Air Force Telecommuni- 
cations Technical Services (STTA) for military air traffic 
control purposes. In service. 


Manufacturer 
Safare-Crouzet, Nice. 


LIRSAC Single-channel Radio 
Access System 


Operation of the LIRSAC radio system is based on 
automatic channel selection and selective digital 
calling. Together, these features permit communication 
under conditions similar to those offered by automatic 
telephone networks. 

The system comprises CRR radio access points, L\dG 
group logic and PRA radio sets. Each CRR handles an 
average of 25 radio subscriber's sets; maximum 
capacity is 40 sets. Radio range is approximately 20km. 


STATUS 
In series production 


and digital synthesis of transmission frequency or local 
reception oscillator. 


TECHNICAL SPECIFICATION 
Frequency range: 68-88MHz 
Power output: 15W on 50 ohms 
Power supply: 13.2V dc +15% max 
Temperature range 

operating: -10 to +45°C 

storage: -25 to + 55°C 

Height: 60mm 

Width: 187mm 

Depth: 178mm 


OPERATIONAL SPECIFICATION 
In compliance with international standards (CEPT) 


STATUS 
In production since the end of 1982. 


Manufacturer 
Socrat, Paris. 


ERV 200 transceiver 


Manufacturer 
Télécommunications Radioélectriques et Téléphon- 
iques, Paris. 


French Air Force control tower console 


TECHNICAL SPECIFICATION 
PRA 

Modes: fm; full duplex transmission and reception 
Frequency range: 70 to 80MHz 
Number of channels: 20 or 40 
Power output: 18W 

Power supply: 22-30V 
Consumption 

standby: 40W 

transmit: 120W approx 
Temperature range 
operating: -40 to + 70°C 
storage: -55 to + 70°C 

Height: 305mm 

Width: 513mm 

Depth: 244mm 

Weight: 30kg approx 


PRA radio set 


OPERATIONAL SPECIFICATION 
Immune to vibration, shock, damp, heat and salt spray 
Can be shipped by air in unpressurised holds 


Manufacturer 
Sintra-Alcatel, Gennevilliers. 


CRR radio access point 


TR-AP-138 VHF/AM Ground 
Station (4603(-)2) 


The 46038(-)2 ground station is intended for ground-to- 
air and ground-to-ground communications in the 118 
to 143.975MHz range with a 25kHz channel spacing. Its 
technical characteristics are similar to those of the 
TR-AP-138 E, 

The unit can be used as a fixed station or on a vehicle. 
In the latter version, retractable legs isolate the unit from 
the ground. The unit can be operated with the H33 EPT 
headset or the AN/GRA-6 remote-control unit. In the 
basic version, the station is delivered with whip antenna 
and an antenna with the ground plane secured on a 
small mast. Both antennas can be folded and stored in 
a special stowage compartment. The unit is supplied for 
28 volts dc but is also available with a 220-volt/50Hz 
power supply 


STATUS 
In service as TR-AP-138 with the French armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, A3E 

Frequency range: 118-143.975MHz 

Number of channels: (controlled by built-in standard 
frequency generator) 1040 with 25kHz channel spacing 
Power output: 20W with 50 ohms load 

Antennas: Z = 50 ohm, swr <3, ground plane and whip 
Power supply 

22-30V dc 

normal operation: 28V dc 

Consumption 

(from 27,.5V mains) 

transmit: 350W 

receive: SOW 


Manufacturer 
Socrat, Paris. 


TRC220-1 Series of 1kW HF 
ISB/SSB Transmitters 


The TRC222-1/223-1/226-1 automatic hf transmitter 
series operates in ssb and isb modes with a transmission 
power of 1kW pep and 800 watts average 

Intended for operation in a fixed station, their design 
enables them to be used in a shelter or on board ships in 
association with appropriate antenna tuning units. 
They are designed to provide medium- or long-range 
communications in telephony, telegraphy or data 
transmissions. They can provide continuous operation, 
at full load, in all the traffic modes. 

The use of integrated circuits enables these transmit- 
ters to be provided with a 10Hz step synthesizer which 
provides 2,840,000 available frequencies with a stability 
of approximately 10°°. 

All stages, including the hf power stage, are fully 
solid-state. The various antenna tuning units are 
equipped with automatic tuning and provide storage of 
Operating frequencies. Total protection is provided 
against mishandling and antenna mismatch. 


STATUS 
Introduced in 1984 and in production 
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TECHNICAL SPECIFICATION 

Modes: A3J, A3A usb/Isb; A3H usb; 6A3B isb (optional); 
12A3B isb (optional); A1; F1 with built-in modulator 
(optional); F4/F6 with external modulators (optional); 
data 

Frequency range 

TRC222-1/TRC226-1: 1.6-30MHz 

TRC223-1: 2-30MHz 

Number of frequencies 

TRC222-1/TRC226-1: 2,840,000 at 10Hz steps 
TRC223-1: 2,800,000 at 10Hz steps 

Stored channels: 40 

Power output: 800/160W average, 1kW/200W pep 
Power supply: 220V ac, sp, + 10%, 50-60Hz 
Consumption: 3kW at full load 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at +40°C 

Height: 142cm 

Width: 60cm 

Depth: 60cm 

Weight: 220kg 


Manufacturer 


Thomson-CSF, Division Télecommunications, Genne- 
villiers. 


TRC220-1 transmitter 
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TRC224 HF Transmitter 


The TRC224 is a fully microprocessor-controlled 
transmitter with an electronic valve final amplifier stage. 
It is driven by exciter unit TRC2242, which is common to 
the whole family of 1 to 10kW valve or solid-state 
transmitters developed by Thomson-CSF. 

The TRC224 is intended for operation in fixed 
stations, with local or remote microprocessor control. 
It is designed to provide radio communication in 
telephony, telegraphy or data transmission. 

The TRC224 is housed in a standard rack which 
contains a TRC2242 exciter, a TRC2241 display panel 
and a ventilated valve amplifier providing 1kW pep. 
There is also a recess intended for optional units such 
as a TRC2403 automatic filter or a type 3289 control 
console for the STAREC loop antenna. 


TRC228-—1 10kW HF ISB/SSB 
Transmitter 


The TRC228-1 is the higher power version of the 
TRC220-1 automatic hf transmitter family. It operates in 
ssb and isb with a transmission power of 10kW pep and 
average. 

Intended for operation in a fixed station role, it is 
designed to provide long-range radio communications 
in telephony, telegraphy or data transmission. 

The high-gain electronic valve in the final amplifier 
stage allows the use of a low-power buffer amplifier, 
thus reducing the heat dissipation. A phase and 
impedance module discriminator is used for the final 
stage automatic tuning. 

Use of a TRC220-1 exciter, equipped with a 
10Hz stepped synthesizer, provides 2,840,000 available 
channels and a stability of approximately 10°° in the 
temperature range. 


TRC241 Communications 
Receiver 


The TRC241 is a vif to hf receiver designed for operation 
on known frequencies in fixed, semi-fixed or mobile 
stations. The receiver, which employs a_ stepped 
synthesizer, covers the 10kHz to 30MHz frequency 
range in 10Hz steps.’ 

The non-volatile storage of the characteristics of 40 
channels (frequency mode, bfo, filter bandwidth, 
squelch, agc and antenna attenuator) and a full remote 
control capability (either from a remoted console or 
from a computer) make the receiver suitable as the 
basic element of an automated operations system. 


STATUS 
Announced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes: RE, H3E, J3E, R2A, H2A, J2A, ASE, A1A, B8E, 
F1B, F3C 
Frequency range: 
10-100kHz) 
Number of stored channels: 100 

Power supply: 110/127/220/240V + 10%, 50-60Hz 
Temperature range 

operating: 0 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 80% at + 40°C 

Height: 117mm 

Width: 488mm 

Depth: 465mm 

Weight: <18kg 


10kKHz-30MHz (vif option from 
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TECHNICAL SPECIFICATION 

Modes: HE, J3E, R3E, B8E (6 or 12kHz optional), A1A, 
J2A, F1B and F2B (optional), data transmission, F3C 
and F7B (external modulator) 

Frequency range: 1.6-30MHz in 10Hz steps 

Number of channels: 100 

Power output: 1kW +1dB pep and average 

Power supply: 220V ac, sp, + 10%, 50-60Hz 
Consumption: 3.5kVA for 1kW average 

Temperature range: 0 to + 55°C 

Relative humidity: 80% at 40°C 

Altitude: <3000m 

Height: 131cm 

Width: 57cm 

Depth: 59cm 

Weight: <250kg 


Manufacturer 


Thomson-CSF, Division Télecommunications, Genne- 
villiers. 


TRC224 hf transmitter 


Total protection against mishandling and antenna 
mismatch is provided. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes: A3J, A3A usb/Isb, ASH usb; A3B narrow-band 
isb (JA3B), wide-band optional; A1A; F1B with built-in 
modulator; data 

Frequency range: 1.6-30MHz 

Number of channels: 2,840,000 at 10Hz steps 

Stored channels: 100 at any point on the range 
Tuning time 

on the first 14 stored frequencies through automatic 
positioning: 5s average, 10s maximum 

on any frequency or other channels through automatic 
tuning: 10s average, 20s maximum 

Power output: 10/2.5kW pep and average 

Power supply: 380V ac, 3-phase, +5%, 50Hz + 
ground (60Hz on request). 


TRC241 communications receiver 


Manufacturer 
Thomson-CSF, Gennevilliers. 


Consumption: 25kW for 10kW average power output, 
15kW for 10kW pep output, 0.5kW on standby. 
Temperature range 

operating: 0 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 90% at + 40°C 

Altitude: 1500m, 3000m with super-pressure air 
generator. 

Height: 165cm 

Width: 119cm 

Depth: 80cm 

Weight: 700kg 


Manufacturer 
Thomson-CSF, Division Télecommunications, Genne- 
villiers. 
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GERMANY (DEMOCRATIC REPUBLIC) 


EGD 01 SSB Receiver 


The EGD 01 hf. receiver is used to receive cw and ssb 
voice communication in the lower hf frequency band. 

It can be operated in manpack, mobile and stationary 
applications. It is used with a 4-metre whip, a sloping 
wire or a dipole antenna. 


EKD 300 HF/SSB Receiver 


The EKD 300 provides electronic frequency adjustment 
in 10Hz steps with the aid of a decimal keyboard, and 
search operation by a switchable quasi-continuous 
frequency setting knob. Frequency indication is by a 
seven-digit led numerical display. 


EKD 315 Intercept Receiver 


The EKD 315 intercept receiver is designéd to receive all 
modes normally used in the hf frequency range up to 
380MHz. The receiver is used in mobile and stationary 
operations for search, intercept and monitoring. Its 
functions can be increased in combination with the EZ 
111 accessory receiver (see separate entry) 


EZ 111 Accessory Receiver Unit 


The EZ 111 accessory receiver unit is designed to 
operate with intercept receivers of the EKD 300 
series (see separate entries) in stationary and mobile 
applications. The unit gives these receivers the following 


FM-—24—400 F0006 Radio Relay Set 


The FM-24-400 FO006 radio relay set is designed for the 
transmision of 12 or 24 fm channels. The system uses an 
array with two log periodic dipole lines and works with 
horizontal or vertical polarisation. 

Stationary and mobile operation is possible. The 
system consists of a basic equipment, the F020, the 


The receiver is powered by 20 rechargeable ni-cad 
batteries for manpack operation, or a 12/24-volt dc 
external battery in vehicle-mounted applications. Mains 
supply is used in stationary operation. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Modes: A1A, J2A, A3E, R3E, J3E, H3E 
Frequency range: 1.6-11.99MHz 
Weight: 12kg 


The receiver covers the 14kHz to 30MHz range. It is 
capable of receiving all ssb transmissions, as well as 
B8E, R3E, F1B and F3C. 

The receiver can be powered from the mains or 
storage battery, and has an operating temperature 
range from -25 to + 55°C. 

The receiver is available as the EKD 315 which has the 
additional unit £Z111 for establishing a complete radio 


network in conjunction with the 1kW hf transmitting 
system KSS 1300 


Manufacturer 
VEB Kombinat Nachrichtenelektronik, Leipzig 


The EKD 315 receiver is normally connected to a 
4-metre whip, a dipole antenna or a polarisation 
antenna. 

Power is provided by 12/24-volt dc batteries or 
127/220-volt ac mains. 


STATUS 
In service. 


options: a highly selective preselector for use in difficult 
conditions, selection by handswitch of up to 11 different 
antennas, receiver diversity operation, demodulation of 
F1B and F7B signals, and tuning control with led. 


F0203 radio frequency equipment and the F4109 power 
supply unit. 


STATUS 
In service. 


TECHNICAL SPECIFICATION 
Mode: fm 
Frequency range: 320-470MHz 


KSS 1300 1kW HF Transmitting 
System 


The KSS 1300 1kW hf transmitting system is a modular, 
fully transistorised equipment, suitable for application 
on land and in marine vessels, as well as in containers 
and as part of stationary radio stations. It uses a 
two-circuit cooling principle and has remote control, 
remote modulation and remote programming (15 
programs) facilities. 

The KSS 1300 system comprises the following 
individual units. 


SEG 15D Transceiver 


The SEG 15D is an hf transceiver designed to provide cw 
and ssb voice communication in the lower hf band. 
The set is used in stationary applications as well as 
vehicle-mounted. Its range on the move, using a 2.5- or 
a 4-metre whip antenna is up to 30km, The range 
increases up to 500km in stationary applications when a 


SEG 100D HF 
Transmitter/Receiver 


The SEG 100D hf transmitter/receiver set is designed to 
provide one-channel voice, cw and teletype communi- 
Cations. It can be used in stationary or mobile 
applications and is operated with a 4-metre whip or a 


KSG 1300 1kW Transmitting Unit 


A main component of the system, this wide-band device 
has no control elements. Operation is carried out from 
the detached transmitter operating unit, KBS 1300, viaa 
four-wire line. 


KBS 1300 Transmitter Operating 
Unit 

All control and programming operations are performed 
by the desk-type KBS 1300 by way of keyboards, and 


acknowledged by the KSG 1300 unit via an illuminated 
display. 


dipole antenna is connected. Auxillary equipment 
includes three different antennas, a battery power unit, 
a mains power unit, a carrying device, a handset, a field 
telephone and a loudspeaker. The SEG 15D can also be 
powered by a handgenerator. 


STATUS 
In production. 


dipole antenna. A range of 50km is obtained in motion, 
and up to 1000km when the unit is stationary. 

The set can be remotely controlled by field wire using 
the FMBO1 control panel, but in this case the SEG-100D 
is used as transmitter only and the receiver/transmitter 
control panel ESS-100 is used as a receiver. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, H3E, R3E, J3E, B8E, F1B; F7B (with EZ 
Ta) 

Frequency range: 14kHz-30MHz in 10Hz steps 
Weight: about 25kg 


Number of channels: 500 at 250kHz spacing 
Transmission capacity: 12 or 24 channels 

1 service channel and 1 signal channel 

Power output: 0.5-5W selectable 

Carrier frequency transmission: 24 voice channel 
6-100kHz 

12 voice channel 6-54kHz 


KBM 1300 Modulation Operating 
Unit 
This device is also a desk-type unit intended for 


detached operation, and serves for connecting the data 
terminal equipment to the transmitting unit. 


Manufacturer 
VEB Kombinat Nachrichtenelektronik, Leipzig. 


TECHNICAL SPECIFICATION 
Mode: J2A, R3E, J3E 

Frequency range: 1.6-11.999MHz 
Power output: 15 or 3W 

Weight: 12kg 


TECHNICAL SPECIFICATION 

Modes: A1A, J2A, H3E, J3E, F1B, J2B 
Frequency range: 1.6-10.999MHz 

Powet output: 100W or 30W (reduced power) 
Weight: 40kg 
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UET 720 Portable VHF Receiver 


The portable UET 720 receiver is a single-channel 
receiver designed for voice communications. The 
receiver can be operated with its built-in loudspeaker or 
with the UL 70 earphone. A selective call sign receiver 
can also be operated. 

Different antennas are connected to the receiver, 
including the UAT 721 isolated copper wire body 
antenna, the UAT 722 isolated brass wire, and the UAT 
723 chromium-nickel rod. 


UFT 721, 741 and 771 VHF/UHF 
Portable Transceivers 


The UFT 700 family of lightweight portable transceivers 
is designed for voice communications in one frequency 
or two frequency simplex modes 

A set consists of one of the transceivers and a control 
device, either the UBT 70 or UBT 70.1. The control 
device consists of a microphone/loudspeaker combi- 
nation with a transmitter-receiver selector switch and 
two knobs for single-tone call generators. 

The transceiver includes an on/off switch, battery 
control, volume control and squelch. 


Additional control devices used with the UFT 
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The receiver is powered by a 9.6-volt 225 mAh ni-cad 
rechargeable battery. 


STATUS 
In service. 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range: 146-174MHz 
Number of channels: 1 
Temperature range: -25 to + 55°C 


700 series transceivers are the UML 71 handheld 
microphone and the UML 70 handset. 

All UFT 700 series transceivers have the same 
performance parameters with the exception of fre- 
quency range and number of channels. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Mode: F3E 

Frequency range: 
146-174MHz (UFT 712) 
68-87.5MHz (UFT 741) 
440-470MHz (UFT 771) 


Relative humidity: <90% at +40°C 
Height: 180mm 

Width: 84mm 

Depth: 45mm 

Weight: 0.8kg 


Manufacturer 
VEB Funkwerk, Koepenick. 


Number of channels: 4 (UFT 721 and UFT 741) or 9 
(WE 77a) 

Channel spacing: 25kHz 

Temperature range: -25 to +55°C 

Relative humidity: 95% at + 40°C 

Height: 100mm 

Width: 84mm 

Depth: 45mm 

Weight: 0.7kg 


Manufactuer _ 
VEB Funkwerk, Koepenick. 


GERMANY (FEDERAL REPUBLIC) 


400 Series VHF/UHF 
Communication System 


The 400 series is designed for stationary, and land- or 
ship-mobile communications applications. Single- 
channel units are used where the frequencies are 
seldom changed, asin civil air-traffic control (atc) where 
several fixed frequencies are operated at the same time. 
For single-channel applications receivers are the EU 
401 and ED 401, transmitters the SU 451 (50 watts) and 
SD 431 (30 watts) and transceivers the XU 451 (50 watts) 
and XD 431 (30 watts). 

Fields of application of multi-channel equipment are 
wherever a rapid frequency change is required, for 
example at atc supervisory operating positions which 
call for a direct access to all frequencies available, and 
where standby or emergency operation is necessary. 

For multi-channel roles, for example with 12 preset 
channels, receivers include the EU 412 (vhf), ED 412 
(uhf) and ET 412 (vhf/uhf), transmitters SU 452 (vhf 50 
watts), SD 432 (uhf 30 watts) and ST 452 (50 watts vhf/30 
watts uhf), while transceivers are the XU 452 (vhf 50 
watts), XD 432 (uhf 30 watts), XT 452 (50 watts vhf/30 
watts uhf), XU 412 (vhf 10 watts), XD 412 (uhf 10 watts) 
and XT 412 (vhf/uhf 10 watts). 


STATUS 

In production for West German and other customers. An 
eccm version has been delivered to West Germany 
forces. 


TECHNICAL SPECIFICATION 

Modes: AGE, AXX, F3E; FXX and eccm on request 
Modulation: am, fm 

Frequency range 

vhf: 100-163MHz or, 118-144MHz 

uhf: 225-400MHz 

Preset channels: 12/40 

Channel spacing: 25kHz (12.5 or 6.25kHz for single 
channel) 

Power output (into 50 ohm) 

vhf: 10/50/200W 

uhf: 10/30/100/200W 

Power supply 

line: 110/127/208/220/237V -15/ + 10%, 47-63Hz 
battery: 22-31V 

Temperature range 
operating: -20 to +55°C 
storage: -40 to + 70°C 
Relative humidity: 95% at 
accumulation 


+40°C without dew 


OPERATIONAL SPECIFICATION 
Meets ICAO recommendations (Annex 10), DIN, VDE, 
IEC, CCITT, EIA, VG, MIL and others 


Manufacturer 
Rohde & Schwarz, Munich. 


GB 408 control unit 
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XT 452F vhf/uhf transceiver with dc converter and shock mount 


850 Series HF Transceiver 
Systems 


The 850 series of hf transceiver systems provide a 
choice of output powers of 150, 400 or 1000 watts over 
the 1.5 to 30MHz (transmit) and 0.4 to 30MHz (receive) 
frequency range. The transceivers can be operated in 
A1A, J3E, H3E, J7B or F1B modes. B8E operation is 
possible with an additional module. 

A complete transceiver system can be operated from 
the microprocessor-controlled GB 853 control unit, 


ASYM 8000 HF Equipment 


The ASYM 8000 family of hf equipment is designed to 
military specifications. It includes the ASYM 8100 and 
8200 hf transceivers and the ASYM 8030 general 
purpose receiver. Each has microprocessor-controlled 
channelised operation with programmable parameters. 
Various linear power amplifiers, antenna couplers and 
remote control units are available 


STATUS 
In service with military customers. 


CHR 531 HF Communications 
Receiver 


The CHR 531 is available with quasi-continuous and 
decade tuning for point-to-point communications and 
for manual and computer-aided radio surveillance. It is 
said to feature high linearity and large signal immunity. 
Twelve receive frequencies can be stored and a built-in 
F1B/F8C demodulator enables direct connection of 
teleprinters and data terminals. 


STATUS 
In production since 1981. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, ASE, J3E, R3E, H3E, B8E, F1B, F8C 
Frequency range: 10kHz-30MHz 

If output: 30kHz, OdBm into 600 ohms 

Teleprinter output: 40mA, +30mA; V28 

Computer control interface: V28 

Power supply: 110/125/220/240V ac 

Temperature range: -25 to + 50°C 


OPERATIONAL SPECIFICATION 
Mobile application: meets DEF-133, L2 


CHR 532/533 HF Communications 
Receiver 


The CHR 532/533 communications receiver is designed 
for remote-controlled radio systems. The front panel 
contains a microprocessor controlling the interfaces 
and remote procedure. There are two versions of front 
panel, one with controls and indicators (CHR 532) for 
master receivers and one without (CHR 533) for slave 
receivers, Forty frequencies and all operating functions 
can be remotely controlled. 

The receiver is designed for a high linearity and large 
signal immunity. An F1B/F8C demodulator for the direct 
connection of teleprinter and data equipment can be 
fitted. 


STATUS 
In production since 1982. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, ASE, J3E, H3E, BBE, F1B, F8C 
Frequency range: 10kHz-30MHz 

If output: 30kHz, OdBm into 600 ohms 
Teleprinter output: 40mA, +20mA; V28 
Control and remote interfaces: V24/V/28 
Power supply: 110/125/220/240V ac 
Temperature range: -25 to + 50°C 


E 1800/3 General-purpose 
Receiver 


The general-purpose E 1800/3 receiver is designed for 
reception and monitoring in the frequency range 
from 10kHz to 30MHz. Its principal features are a 
remote-control facility and microprocessor control. 
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allowing local, detached or remote control. Up to 100 
different transmit and receive frequencies with if 
bandwidths, control time constants and bfo settings 
assigned to the selected class of emission, as well as F1 
polarity and control commands for external units, can 
be stored in a non-volatile channel memory. For 
detached, remote or computer control, the 850 family is 
fitted with standard data interfaces to CCITT V24/V28 
(RS-232C), These also enable control of several 
transceivers and of peripheral units. 


Manufacturer 
Rohde & Schwarz, Munich. 


TECHNICAL SPECIFICATION 

ASYM 8100 

Modes: |sb, usb, cw, tty 

Number of channels: 10 

Channel spacing: 100Hz 

Power output:125W pep 
Temperature range: —30 to +55°C 


ASYM 8200 

Modes: usb, Isb, cw, am, tty, data 
Frequency range 

transmit: 1.6 —30MHz 

receive: 0.01 — 30MHz 
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850 transceiver system with 150W XK 852 transceiver 
and GP 853 processor 


Number of channels: 100 
Power output: 125W pep 
Temperature range: —10 to + 50°C 


ASYM 8030 

Modes: am, cw, usb, Isb, isb, fm, tty 
Frequency range: 0.01 to 30MHz 
Number of channels: 99 
Temperature range: —10 to + 50°C 


Manufacturer: 
Aeromaritime Systembau GmbH, Munich 
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CHR 531 receiver 


Manufacturer 
Siemens AG, Munich. 
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CHR 532 receiver 


OPERATIONAL SPECIFICATION 
Mobile application: meets DEF-133, L2 


A serial interface allows remote-control of all 
functions. By means of an addressing system several 
receivers can be set from one or more central operating 
positions. Special demodulator assemblies are available 
to allow demodulation of signals modulated in all 
modes commonly used in the vif/hf range. 

All parameter settings can be stored in amemory with 
100 memory locations. The built-in microprocessor- 
based scanner allows the unit to cover virtually any 


Manufacturer 
Siemens AG, Munich 


application. Known and pre-programmed frequencies 
can be individually selected under program control 
Frequency ranges with preset upper and lower limits 
can be scanned automatically. 

A signal detector permits reliable and automatic 
detection of frequency seizure by measuring the 
signal-to-noise ratio of that channel 

An additional interface provides control signals for 
connection of an external antenna switching panel that 
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can be used to select one from several receiving 
antennas. A microprocessor-controlled bite allows 
determination of receiver serviceability. 


STATUS 
In service worldwide 


TECHNICAL SPECIFICATION 

Modes 

standard: A1A, A2A, ASE, R3E, H3E, J3E 
optional: F1B, F3C, F7B, 6B8E, 6B9W 
Frequency range: 10kHz-30MHz 

Serial interface 

standard: V24/V28 or RS-232C and RS-422 
IEC bus interface 

optional: IEC 625-BUS or IEEE 488 

Weight: 15kg approx 


Manufacturer 
AEG, Ulm. 


E 1800/3 receiver 


E 1900/3 VHF/UHF Receiver 


The vhf/uhf receiver E 1900/3 is a search and 
monitoring receiver for the 2OMHz to 1GHz frequency 
range. By fitting an optional module, the frequency 
range can be extended to 1GHz. The principal 
features of this receiver are a remote-control facility, 
microprocessor control and compact design. Oper- 
ational characteristics are similar to those of the type E 
1800/3 general-purpose receiver. 

With its built-in microprocessor the E 1900/3 provides 
self-test capabilities for verification of proper operation. 
A microprocessor-controlled bite allows determination 
of receiver serviceability. 


STATUS 
In service worldwide. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, ABE, F3E, J3E (optional) 
Frequency range: 20-500MHz (optionally to 1GHz) 
Serial interface 

standard: V24/V28 or RS-232C and RS-422 

IEC bus interface 

optional: IEC 625-BUS or IEEE 488 

Weight: 15kg approx 


EK070 VLF-HF Receiver 


The EKO70 vif-hf frequency synthesised receiver is 
equipped for all usual types of modulation. The 
F1B demodulator contains a single-current supply 
permitting the direct connection of a teleprinter without 
accessory units. An optical tuning indication facilitates 
receiver tuning during the reception of F1B signals. R3E 
reception is also available in the standard equipment. 
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E 1900/3 receiver 


Manufacturer 
AEG, Ulm, 


Intermediate frequency gain control can be perfor- 
med manually or automatically with the aid of a diversity 
circuit with an adjustable sensitivity threshold. There are 
two different decay times. For strong signals, a 20dB 
attenuator can be switched into the antenna. 

The bfo is adjustable with crystal accuracy in 
increments of 100Hz In the +3.1kHz range. 

The receiver incorporates a 30-channel memory for 
storing complete receiver status. 
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EKO70 receiver 


STATUS : 
In production and in service both for general-purpose 
communications and in monitoring applications. 


TECHNICAL SPECIFICATION 

Modes: AiA telegraphy without modulating af, A2A 
telegraphy with modulating af, ASE telephony, R3E 
usb/Isb, H3E usb/Isb, J3E usb/Isb, F1B, B8E isb, F8C 
Frequency range: 10kHz-30MHz 

Power supply: 115/125/220/235V + 10/-15%, 47-440Hz 
Consumption: 60VA approx 

Temperature range 

operating: -25 to + 55°C 

storage: -40 to + 70°C 

Height: 149mm 

Width: 484mm 

Depth: 507mm 

Weight: 20kg approx 


OPERATIONAL SPECIFICATION 

Relative humidity: 95% at +40°C, test 
STD-810C, Method 507.1, Procedure Il, 1 cycle 
Vibration: 10-55Hz, 0.4mm double amplitude to MIL- 
STD-167-1 (ships) 


to MIL- 


Manufacturer 
Rohde & Schwarz, Munich. 


S307 1kW_ HF Transmitter 


The S307 1kW transmitter is intended for all the 
usual classes of emission in the hf range, including 
single-sideband operation with two independent si- 
debands. It is modular in design and is capable of 
arq transmission in half-duplex mode for protected 
telegraph and data transmission. The slide-in arq unit 
with a fast electronic transmit/receive switch is built in. 

The transmitter can be remotely controlled with the 
aid of an accessory unit. For mobile application a 
vibration isolating frame is available and the system 
meets the specification DEF-133, L2. 
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STATUS 
In production since 1978. 


TECHNICAL SPECIFICATION 
Modes 

telegraphy: A1A, F1B, F8C 
telephony: H3E, J3E, R3E, BBE 
Frequency range: 1.5-30MHz 
Power output: 1kW 

Power supply: 220V ac 
Temperature range: -25 to + 55°C 


Manufacturer 
Siemens AG, Munich. 


S307 transmitter 


$1810HF Transmitter 


The $1810 transmitter features data rates up to 
2.4kbits/s, automatic link establishment, and fast 
frequency changing. It is part of the Telcom 1800 family 
of transmitting and receiving equipments, signal 
processors and communications terminals, and is 
designed to replace the $2525. 

The transmitter is rated for 1kKW power output in the 
frequency range from 1.5 to 30MHz. One hundred 


frequencies can be stored in a memory. The bit rate of 
2.4kbits/s for digital data transmission through the 
incorporated Echotel modem, ETM1800, is a further 
feature of this transmitter. The Echotel compensates for 
frequency-selective fading as well as doppler effects, 
and is claimed to achieve lower bit error rates than was 
previously possible at this speed in the presence of 
interference along the transmission path. 


Manufacturer 
AEG, Ulm. 


$1810 transmitter 


VU and VD Power Amplifiers 


The VU and VD series of solid-state amplifiers are for 
use in the 100 to 163MHz and 225 to 400MHz frequency 
ranges respectively. The VU has an rf output of 200 
watts (am) or 300 watts (fm). The VD 480 has an rf 


XK 855 HF Transceiver 


The XK 855 hf transceiver covers the 1.5 to 30MHz 
frequency range and is designed for cw, mew, am, ame 
and ssb modes of operation in simplex and half-duplex 
Stationary, land-mobile and shipboard applications. It 


VD 490 UHF Amplifier 


The VD 490 uhf amplifier is designed to boost the output 
of the 400 series (see separate entry) radio transceivers 
in situations where greater area coverage is required. 
The VD 490 features an output power of 200 watts am 


output of 100 watts (am) or 150 watts (fm). The VD 490 
has an rf output of 200 watts (am) or 300 watts 
(fm). They are mainly used with the 400 series 
transmitters/transceivers. 


STATUS 
In production and in service. 


has a power output of 400 watts and can store 100 
channels. Add-on equipment gives adaptive and 
eccm-resistant capabilities. 

The XK 855 complies with MIL-STD-461 to 463, 
MIL-STD-810C and MIL-STD-1399. 


(800 watts pep) or 300 watts fm and can be operated 
either linearly under the control of any uhf transmitter or 
in a high efficiency mode when combined with the series 
400. The amplifier has been adapted for extreme 
environments and emc conditions. 
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Manufacturer 
Rohde & Schwarz, Munich. 


Manufacturer 
Rohde & Schwarz, Munich. 


Manufacturer 
Rohde & Schwarz, Munich, 
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XT 412F VHF/UHF Multi-channel 
Transmitting/Receiving System 


The XT 412F multi-channel transmitting/receiving sys- 
tem for ground-to-air and ground-to-ground communi- 
cation in the vhf and uhf ranges is suitable for stationary 
and, in conjunction with supplementary equipment, 
mobile operation (eg in vehicles and on ships). 

Control units adapted to particular applications are 
available for remote-control via a serial data interface. 


STATUS 
In production for West German and foreign customers. 


TECHNICAL SPECIFICATION 

Modes: A3E, AXX, F3E standard, FXX optional 
Frequency range: 100-163MHz, 225-400MHz 
Number of channels ” 

vhf: 2520 

uhf: 7000 

Channel spacing: 25kHz 

Power output 

am: 10W (40W pep) 

fm: 15W 

Power supply: 110/127/203/220/237V ac; 20-30V dc 


XT 3030 VHF/UHF Transceiver 


The XT 3030 is a multi-channel transceiver system for 
the vhf and uhf bands and is intended for shipboard 
use. It enables voice and data transmission using am 
and fm. Equipment is housed in a shock-absorbent 
case and there is a separate control panel. 


XT 3030 vhf/uhf transceiver (bottom right) connected to FT 213 automatically tuned filter (top right) with 
multi-channel receiver (left) 
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XT 412F vhf/uhf transceiver 


Manufacturer 
Rohde & Schwarz, Munich. 


STATUS Frequency range 
In production for West German and other armed forces.  100-162MHz 
This equipment has been ordered for military air traffic 225-400MHz 


Frequency setting: every 25kHz 

Channel spacing: 25/50/100kHz, switchable 
Preselected channels 

28 + 1 vhf distress frequency 

+ 1 uhf distress frequency 

Power output 

am vhf/uhf: 2.5/30W 

fm vhf: 2.5/30W 

fm uhf: 2.5/100W 

Power supply: 110/220V ac, 50-400Hz; 24V dc 
Consumption 

transmit: 9OOW 

receive: 400W 


control by the German Air Force and Navy. 


TECHNICAL SPECIFICATION 
Modes: am/fm 


TRANSCEIVER 
Height: 570mm 
Width: 370mm 
Depth: 585mm 
Weight: 90kg 


CONTROL PANEL 
Height: 75mm 
Width: 145mm 
Depth: 140mm 
Weight: 12.5kg 


OPERATIONAL SPECIFICATION 
Environmental: MIL-STD-810 
Eme: MIL-STD-461/462/463 
Reliability: MIL-STD-781B 
Electrical components: VG9521 1 


Manufacturer 
Rohde & Schwarz, Munich. 


HR-1 VHF Transceiver 


The HR-1 is a 2000 channel: vhf/fm_ transceiver 
operating in the 30 to 80MHz frequency range. 
Developed for military applications, it can be operated 
on 16 preprogrammed channels with 25kHz spacing. Its 


HUNGARY 


0.2 watt rf output gives it a range between 1 and 3km. It 
measures 230 < 85 x 45mm. 
A companion model, the HR-11, is a receive-only unit. 


Manufacturer 
Orion Radio and Electrical Works, Budapest. 


Goya 630 
VHF/UHF/Base/Repeater Station 


The Goya 630 is a solid-state vhf/uhf base repeater 
station operating in simplex, duplex and repeater 
modes in the 136 to 174 and 420 to 512MHz frequency 
ranges. It has a 6-channel capability with 25kHz 


IRAN 


Manufacturer 
Iran Electronics Industries, Tehran. 


spacing, and can be remotely controlled. Its rf output is 
30 watts and it measures 240 x 470 x 280mm. 


STATUS 
Believed to be in use with Iranian military forces. 


MR-600 Receiver 


The MR-600 receiver is a six-channel (crystal) vhf/fm 
equipment designed for use with the Goya 630 base 
station. It is used to continuously monitor all six 
channels simultaneously. A self test facility is built in. 


Frequency range: 136-174MHz 
Number of channels: 6 


Payam VHF FM Transceiver 


The Payam vhf fm transceiver is a 25-watt unit covering 
the 136 to 174MHz frequency range. The six-channel 
unit is designed for mobile applications. A high voltage 
protection circuit is incorporated. 


STATUS 
Sold to Dubai. 
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Channel spacing: 25kHz 
Power supply: 13.8V dc, +10% 
Consumption: 1A 
Temperature range: 0 to 60°C 
Relative humidity: 95% at 40°C 
Height: 130mm 

Width: 480mm 

Depth: 270mm 

Weight: 7.7kg 


Manufacturer 
Iran Electronic Industries, Tehran. 


TECHNICAL SPECIFICATION Width: 160mm 
Frequency range: 136-174MHz Depth: 300mm 
Number of channels: 6 Weight: 3.7kg 
Channel spacing: 25kHz 

Power output: 25W Manufacturer 


Power supply: 13.8V dc, +20% 

Consumption: 5.8A transmit, 1A receive, 0.25A standby 
Temperature range: -30°C to +60°C 

Relative humidity: 95% at 40°C 

Height: 68mm 


Iran Electronic Industries, Tehran. 


EL/K-—1150 Digitally-controlled 
VHF/UHF Receiver 


The EL/K-1150 is a microprocessor-controlled syn- 
thesised receiver operating in the 200 to SOOMHz band. 
The 483mm rack- mounted receiver demodulates am, 
fm, cw and ssb signals, employing four selectable if 
filters. 

An internal microprocessor enables local or remote 
control and various operating modes, such as auto- 
matic scan functions and hopping through preset 
tasks, according to a remote-controlled program. 

An internal memory accumulates task parameters 
such as frequency, if bandwidth, agc/mge, etc. 


STATUS 
In production for various countries, 


TECHNICAL SPECIFICATION 
Frequency range: 200-500MHz 
Detection modes: am, usb, |sb, cw, fm 
Power supply: 22-32V dc or 115-230V ac +10%, 
48-420Hz 

Consumption: 100W max 
Temperature range 

operating: -10 to + 65°C 

storage: -40 to + 85°C 

Height: 133mm 

Width: 483mm 

Depth: 551mm 


EL/K-—1160 Digitally-controlled HF 
Receiver 


The EL/K-1160 is a microprocessor-controlled synthe- 
sised receiver operating in the 500kHz to 30MHz band. 
The 483mm rack- mounted receiver demodulates am, 
fm, cw, ssb and isb signals, employing four selectable if 
filters. 

Operational characteristics are similar to those of the 
EL/K-1150 receiver. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: am, usb, Isb, isb, cw, fm 
Frequency range: 500kHz-30MHz 
Frequency resolution: 10Hz, 1kHz, 
selected 

Power supply: 24V dc or 220V ac, 50Hz 
Temperature range 

operating: -10 to + 65°C 

storage: -62 to + 75°C 

Relative humidity: up to 95% 
Altitude: -500 to 3000m 

Height: 133mm 

Width: 483mm 

Depth: 551mm 


100kHz, switch 


OPERATIONAL SPECIFICATION 
Vibration: according to MIL-STD-810C, Method 
514.2-6, Procedure VIII 


ISRAEL 


EL/K-17150 
UNIVERSAL RECEIVER 


EL/K-1150 receiver 


OPERATIONAL SPECIFICATION 

Vibration: according to MIL-STD-810C, Method 
514.2-6, Test curve W 

Shock: according to MIL-STD-810C, Method 516.2, 
Procedure | 

Eme: according to MIL-STD-461, Notice 4 


Manufacturer 


Elta Electronics Industries Ltd, Ashdod. 
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EL/K-1160 hf receiver 


Shock: according to MIL-STD-810C, Method 516.2, 
Procedure | 

Salt atmosphere: according to MIL-STD-810C, Method 
507.1, Procedure | 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 
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GRC-340 UHF/AM Transceiver 


The GRC-340 is a uhf/am 25-watt transceiver providing 
surface-to-air voice and data communication on 3500 
or optionally 7000 channels across the 225 to 
399.950MHz range. It combines, in one unit, the 
characteristics and features of the separate receiver 
and transmitter used in the URC-240 system. 

The GRC-340 is designed to fit into a standard 
483mm rack, with all the controls and indicators located 
on the front panel. The frequency to which the digital 
synthesizer is set is indicated on a light-emitting- 
filaments display. A special rear-panel test connector 
permits automatic testing and troubleshooting of the 
equipment by means of an external test set. In addition, 
a test meter located on the front panel can be switched 
to monitor the input voltages, fixed-level audio signals 
(in and out), rf power output, vswr, modulation 
percentage and agc voltage. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.950MHz 

Number of channels 

3500 spaced at 50kHz 

7000 spaced at 25kHz (optional) 

single-stability crystal-controlled channel (optional) 
Power output: at least 25W unmod (100W pep) on any 
operating frequency 


HFWEB Series Linear RF Amplifiers 


Designed for military static ground systems, these hf 
wide-band power amplifiers require no accessories or 
tuning devices to meet the operational requirements of 
hf (2 to 12MHz) systems. 


TECHNICAL SPECIFICATION 

Frequency range: 2-12MHz 

Power gain 

model HFWB-2000 (2kW): 63dB minimum 
model HFWB-5000 (5kW): 67dB minimum 
model HFWB-10,000 (10kW): 70dB minimum 
Input vswr 

50 ohms: 1.5:1 max 

Output vswr 

50 ohms: 2:1 max 


URC—240T UHF/AM Ground-to-air 
Radio System 


The URC-240T system is a series of military communi- 
cation equipment designed for ground-to-air uhf/am 
service at fixed stations. The fully solid-state equipment 
is adaptable for operation from a mobile communi- 
cation van, or as a shipboard communication gear. All 
major components of the system have independent 
built-in power supplies; thus each unit can be operated 
either individually or as part of a complex configuration. 
All major units fit into a standard 483mm rack, whereas 
the control and audio boxes fit into standard air traffic 
control consoles. 

Receiver R-241/URC-240T and transmitter 
T-242/URC-240T each incorporate a plug-in digital 
synthesizer, accessible through the front panel, which 
allows them to cover the 225 to 400MHz range with 3500 
channels at 50kHz increments. A 7000-channel option 
with 25kHz increments is also available. The receiver 
R-241SC/URC-240T and _ transmitter T-242SC/ 
URC-240T are single-frequency versions, each incor- 
porating a plug-in crystal oscillator unit. Conversion for 
full channel coverage is made by replacing the crystal 
oscillator with a synthesizer unit. The transmitters 
provide 35 watts of unmodulated rf output (140 watts 
pep when modulated). 

The transmitter power can be readily increased to 100 
watts unmodulated output (400 watts pep when 
modulated) by the addition of broadband rf amplifier 
AM-245/URC-240T. This unit provides linear amplifi- 
cation of the am signals. 

For additional protection against collocation inter- 
ference, tunable filter F-244A/URC-240T is available as 
a separate unit which can be added to any system 
configuration. 

Control box C-243/URC-240T permits remote-control 
with back indications of all transmitter and receiver 
functions, including frequency selection and squelch 
operation. A built-in non-destructive core memory 
enables remote presetting of up to 20 frequency 
channels. Control is possible over four telephone line 
pairs from virtually any distance, using serial data 
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GRC-340 transceiver 


Power supply: 22-35V dc 
Consumption: 300W 
Temperature range: -30 to + 65°C 
Height: 178mm 

Width: 483mm 


Remote-control distance (standard): 200m max 
Long-distance remote-contro! distance (optional): 
2500m max 

Power supply: 208/380V ac, 3-phase 

Mains frequency: 50-60Hz 

Consumption 

HFWB-2000 (2kW): 10kVA 

HFWB-5000 (5kW): 20kVA 

HFWB-10,000 (10kW): 40kVA 

Cooling: forced air 

Temperature range: -10 to + 55°C 

Elevation: 3000m max 

Shielding: rfi shielded housing 


HFWB-2000 (2kW) 
Height: 191mm 
Width: 71mm 
Depth: 76mm 


transmission, by fsk. Audio box C-246/URC-240T 
provides audio and ptt functions. 

Besides conventional voice communication, pro- 
vision has been made in the system for the wide-band 
audio signals used in data communication and/or 
secure mode. Audio mode changeover is effected by 
means of a single control wire. 


STATUS 
In service with Israeli armed forces. 


TECHNICAL SPECIFICATION 
Specifications are generally similar to those of the 
GRC-340 uhf/am transceiver. 


RECEIVER 
Height: 133mm 
Width: 483mm 
Depth: 457mm 
Weight: 18kg 


TRANSMITTER 
Height: 178mm 
Width: 483mm 
Depth: 559mm 
Weight: 45kg 


POWER AMPLIFIER 
Height: 178mm 
Width: 483mm 
Depth: 597mm 
Weight: 55kg 


CONTROL BOX 
Height: 152mm 
Width: 203mm 
Depth: 305mm 
Weight: 5kg 


AUDIO BOX 
Height: 152mm 
Width: 203mm 
Depth: 203mm 
Weight: 3kg 


Depth: 559mm 
Weight: 45kg 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


HFWB-5000 (5kW) 
Height: 191mm 
Width: 71mm 
Depth: 76mm 


HFWB-10,000 (10kW) 
Height: 191mm 
Width: 150mm 
Depth: 80mm 


OPERATIONAL SPECIFICATION 
All components and assembly procedures used in 
HFWB series meet or exceed relevant US MIL-STD 


Manufacturer 
Keren Electronica Ltd, Ashkelon. 


URC-240T transmitter/receiver 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


51M-—80/81 VHF/UHF AM Receiver 


The 51M-80/81: receiver provides single-channel am 
reception on any channel between 116 and 152 or 225 
and 400MHz. Changing from the vhf to uhf band is 
effected by the exchange of a single plug-in module. All 
operational controls required for alignment after 
channel changing are located on the front panel. 

Construction is fully modular. All modules are 
interchangeable with the corresponding modules of 
other equipment of the same type, without special 
realignment or calibration, thus permitting on-line 
maintenance. The receiver has been designed to 
achieve an mtbf in excess of 20,000 hours 

A noise blanker module is available as an option. 


STATUS 
In production for Italian defence forces. More than 2200 
had been manufactured by mid-1985, 


G-80 Series Transmitters, 
Receivers and Amplifiers 


The G-80 series is designed for use in air defence 
shelters. It includes single channel vhf transmitters 
and receivers (GT-80-V, GR-80-V), multi-channel vhf 
transmitters and receivers (GT-80-MV, GR-80-MV), 
single channel uhf transmitters and receivers (GT-80-U, 
GR-80-U) and multi-channel uhf transmitters and 
receivers (GT-80-MU, GR-80-MU). The GPA-80-V is a 
vhf amplifier and the GPA-80-U its uhf counterpart 

Vhf equipments in the series operate from 110 to 
150MHz, and have 1600 channels and a basic output 
power of 50 watts. Uhf equipment operates from 225 to 
400MHz, and has 7000 channels and a basic output 
power of 25 watts. Both ranges have A3E modulation, 
25kHz channel spacing, a claimed mtbf of 13000 hours 
and an mttr of 15 minutes. Receivers in the series 
measure 88 x 483 x 560mm and weigh 9kg (single 
channel) or 14kg (multi-channel). Transmitters measure 
180 x 483 x 550mm and weigh 35kg 


STATUS 
Developed for defence forces. In production and over 
2000 units sold. 


Italy/GROUND-BASED RADIO 


165 


51M-80 receiver 


TECHNICAL SPECIFICATION 

Frequency range 

vhf: 116-152MHz 

uhf: 225-400MHz 

Power supply: 220V ac + 10%, 50-60HZ or 21-31V dc 
Consumption: <30W at 220V ac or 24V dc 
Temperature range 

operating: -20 to + 60°C 

storage: -50 to + 80°C 


Relative humidity: 95°% 
Altitude: 3000m 

Height: 89mm 

Width: 483mm 

Depth: 348mm 

Weight: 7.5kg 


Manufacturer 


Rockwell-Collins Italiana SoA, Rome 


G-80 ground-to-air communication system 


Manufacturer 
OTE ISC, Florence 


HF-L HF Transmitters 


The HF-L family of transmitters (medium and high 
power) has a fully modular architecture and covers 
multiple applications, both for defence and civil 
applications, in fixed, mobile, shipboard and transport- 
able stations. The family includes three basic transmit- 
ters equipped with the same standard modules; many 
optional modules are also available 

Two transmitters, HF-L-501 (500 watts) and 
HF-L-1001 (1kW), are housed in the same standard 
483mm rack and are intended for fixed or sheltered 
installations. A third, special, lightweight transmitter 
HF-LM-501 (500 watts) is housed in a waterproof case 
and is intended for flexible applications 

All transmitters utilise digital frequency synthesizers 
for transmission from 1.5 to 30MHz, in 10Hz steps 

The transmitters are designed to operate in ssb 
(usb/Isb) with any baseband signal (speech, cw, 
data etc), the only limitation being the transmitters’ 
bandwidth. Standard operating modes include: J3E, 
H3E, R3E, A1A, J2A, R2A, H2A. Operation with isb, B8E, 
BOW modes as well as internal modulator to interface tty 
or facsimile (F1B, F3C modes) are optionally available 

The transmitter can be remotely controlled in every 
Operational function. One remote control panel can 
control and continuously monitor up to 99 transmitters 
A failure in a unit is immediately displayed on the exciter 
front panel 


STATUS 
Some hundreds of units in service with Italian and NATO 
forces. 


TECHNICAL SPECIFICATION 

Modes 

basic version: J3E, H3E, R3E, A1A, J2A, R2A, H2A with 
3kHz b/w, usb/Isb 

optional: B8E, BOW, F1B, F3C 

Frequency range: 1.5-30MHz in 10Hz steps 
Number of preset channels: up to 100, with corre- 
sponding modes and output power 

Power output 

HF-L-501 and HF-LM-501: SOOW pep and average 
HF-L-1001: 1kW pep and average 

Power supply 

basic version: 220V + 10%, 40-400Hz, sp 
Consumption 

500W versions: typically 2kW 

1kW version: 3.8kW 

Cooling: forced air 

Temperature range 

operating: -10 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 

Height: 800mm 

Width: 483mm 

Depth: 470mm 

Weight (both models fully equipped) 

HF-L-501: 90kg approx 

HF-L-1001: 120kg approx 


Manufacturer 
Telettra SpA, Milan 
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HF-L hf transmitter 
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HF-M-ATU Automatic Antenna 
Couplers 


The HF-M-ATU family of equipment provides mobile or 
fixed transmitters (in vehicular, shelter or marine 
applications) with coupling units for output powers up 
to 1kW and for whip antennas as short as 4.6 metres 

These units, with no moving parts, can be associated 
with most types of transmitter giving tuning times better 
than 0.4 second, silent tuning (the maximum output 
power is 2 watts for a few tenths of a millisecond) and 
immunity from interfering transmission. An option 
allows up to 100 channels to be preset with a reduction 
in tuning time to 50 milliseconds, The whole unit has an 
mtbf in excess of 10,000 hours 

The units are designed with a built-in diagnostic 
circuit which can be used to locate any faulty module 


STATUS 
Initially developed for Italian Ministry of Defence. Over 
1000 sold since 1984 


ST-10.000A/MF Transmitter 


The ST-10.000A/MF is capable of delivering 5SkW 
average, 10kW pep rf power on A1A and A2A modes 

The operating frequency can be any two crystal- 
controlled preset channels in the 400 to 550kHz 
band, selectable by a switch, and with provision for 
remote-control 

The transmitter consists of two cabinets, one housing 
the exciter/pa package SP-658A, the other, either the 
antenna coupler SP-660 (for 100- to 150-metre 
long-wire antennas) or the antenna coupler SP-779 (for 
30- to 60-metre long-wire antennas) plus the separate 
remote-control unit (rcu) SP-659/A. 


STATUS 
Produced in large quantities, the ST-10.000A/MF is in 
service with the Italian armed forces. 


TECHNICAL SPECIFICATION 
Modes: AlA cw, A2A mcw 
Frequency range: 400-550kHz 
Number of channels: any 2 preset 
Power output 

pep: 10kW 

average: 5kW 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Rf input: 400/1000W pep and average 
Tuning accuracy: 1.2:1 vswr typical 
Tuning time: 0.4s typical, 50ms with preset option 
Frequency band information: not required 
Temperature range 

operating: -40 to +55°C 

storage: -55 to + 70°C 

Height: 430mm 

Width: 445mm 

Depth: 210mm 

Weight: 23kg 


OPERATIONAL SPECIFICATION 
Vibration: MIL-STD-810C, Method 514.2, Procedure III 
Emi/rfi: MIL-STD-461 and 462 


Manufacturer 
Telettra SpA, Milan 


Remote-control: for all operating functions 
Power supply: 220/380V ac, 45-65Hz, 3-phase 
Temperature range 

transmitter: 0-50°C 

atu: -28 to +65°C 

rcu: 0-65°C 


TRANSMITTER 
Height: 1900mm 
Width: 900mm 
Depth: 672mm 
Weight: 300kg 


ATU 

Height: 2200mm 
Width: 900mm 
Depth: 672mm 
Weight: 100kg 


RCU 

Height: 132mm 
Width: 441mm 
Depth: 550mm 
Weight: 15kg 


Manufacturer 
Elmer, Pomezia. 


ST-10002/D transmitters in radio centre installation 


HF-M atu (1kW version) 


ST-10.000A/MF transmitter 


ST-—10002/D HF/SSB 10kW 
Transmitter 


Design of the ST-10002/D is solid-state and modular to 
a large extent. Tuning is fully automatic and only 
requires that the desired frequency be selected on the 
exciter’s front panel 

Interlocks and fast-acting circuits are incorporated in 
the transmitter for personnel safety and equipment 
protection 

Full remote-control and back-signalling capabilities 
are provided for all the operating functions. The 
remote-control and back-signalling information is in 
serialised digital format suitable for transmission over a 
balanced two-wire line 


STATUS 

Introduced in 1980 and produced in series, the 
equipment is in service with the armed forces and other 
state agencies of Italy and several other countries 


TECHNICAL SPECIFICATION 

Modes: A1A cw, H2A mcw, B8E isb, H3E comp am, J3E 
usb/Isb, BOW voice + fsk, F1B fsk; data up to 2.4kbits/s 
with external modem 

Frequency range: 2-30MHz 

Antennas: broadband, 50-60 ohms 

Tuning: fully automatic and digital at 100Hz minimum 
steps 

Tuning time: 20s typical 

Power output 

pep: 10kW 

average: 7kW 


Italy—Netherlands/GROUND-BASED RADIO 


Power supply 

380V ac, 45-65Hz, 3-phase 

220V ac, 45-65Hz, 3-phase with external transformer 
Consumption: 20kW 

Temperature range: 0-50°C 

Humidity: 95% 


TRANSMITTER 

Height: 190cm 

Width: 152cm 

Depth: 90cm 

Weight: 750kg approx 


300 Series HF Transmitters and 
Receivers 


The 300 series of transmitters and receivers uses a fast 
frequency synthesizer with an acquisition time of less 
than 250 microseconds. 

Equipment from the range is used in land-based 
environments and forms part of the SHEER range of 
shipboard eccm hf equipment. 

Each equipment has a built-in microprocessor to 
extend the range of control and operating functions 
(local or remote). The equipment has growth potential 
and can be customised. 

Facilities have been included to enable the inte- 
gration of the equipment into C*l systems (eg accurate 
bite, performance checks and fault tracing). An 
increased mtbf and a reduction in the number of 
different modules has also been obtained 

Built-in facilities are included for electronic warfare 
features such as narrow-band direct sequence and 
eccm. 

Possible applications of this equipment are in naval 
shipborne and land-based mobile and fixed systems. 


STATUS 
Entered production early in 1982 and in service with the 
armed forces of the Netherlands and other countries. 


MO-—320 Series Receivers 


The MO-320 is designed for naval shipborne and 
land-based systems. 


TECHNICAL SPECIFICATION 

MO-300 SERIES RECEIVERS 

Receiving modes 

A1A, J2A, R3E, B8E, H3E, J3E, J8C, BOW (all ssb modes 
can be usb or Isb) 

with external modem: F1B, F2A, F2B, F2C and Link 11 
Frequency range: 10kHZ-30MHz in 10Hz steps 

Mtbf: 5000h 

Mttr: < 15 minutes 

Power supply: 115/220V, 50-60Hz 

Height: 178mm 

Width: 483mm rack 

Depth: 535mm 

Weight: 30kg 


OPERATIONAL SPECIFICATION 
Climate: DEF-STAN 07-55 
Shock: MIL-STD-202 

Vibration: MIL-STD-167 

Eme: based on MIL-STD-461 


MZ—300 Series MF and HF 
Transmitters 


The MZ series comprises three interchangeable linear 
amplifiers of 100 watts, 400 watts or 1kW. Common to all 
the transmitters is the exciter, which shares several 
modules with the receiver system 

Final output power is generated by a number of linear 
amplifier modules (maximum six). If any sudden 
mismatch between the antenna and the transmitter 
occurs, the output is automatically reduced to a safe 
level. 

The use of a new type of power supply increases the 
Overall efficiency to approximately 25 per cent with a 
power factor of approximately 0.9 
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REMOTE-CONTROL UNIT 
Height: 114mm 
Width: 218mm 

Depth: 245mm 
Weight: 4. 5kg 


Manufacturer 
Elmer, Pomezia. 


NETHERLANDS 


MO-320 receiver with vdu 


TECHNICAL SPECIFICATION 

Transmitting modes 

A1A, J2A, H2A, R3E, J3E, H3E (all ssb modes can be usb 
and Isb) 

with external modem: F1B, J8C, F3C, B9W (data), BBE 
(Link 11) 

Frequency range: 
200-535kHz coverage 
Power output (pep and average) 
MZ-301: 100W +0.5dB 

MZ-341: 400W + 0.5/-1dB 

MZ-311: 1kW +0.5/-1dB 

MZ-310: 1kW +0.5/-1dB 

Mtbf: 5000h 

Mttr: <30 minutes 

Power supply 

MZ-301: 115/220V, 50-60Hz, sp 
MZ-341: 115/220V, 50-60Hz, 3-phase 
MZ-311: 115/220V, 50-60Hz, 3-phase 
MZ-310: 115/220V, 50-60Hz, 3-phase 


1.5-30MHz; MZ-310 additional 


MZ-301 

Height: 445mm 
Width: 483mm rack 
Depth: 535mm 
Weight: 60kg 


MZ-341 

Height: 578mm 
Width: 483mm rack 
Depth: 535mm 
Weight: 75kg 


MZ-311/310 

Height: 1830mm 
Width: 483mm rack 
Depth: 660mm 
Weight: 250kq 


Manufacturer 
Hollandse Signaalapparaten BV, Hengelo 
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MZ-310/311 mf/hf transmitter 
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PORTUGAL 


CEG 1100 and CEG 440 Series 
Transmitters 


The CEG 1100 transmitter has been developed at the 
request of the Portuguese Navy for installation in ships, 
maritime radio stations and other point-to-point radio 
stations. All versions in the series are designed to meet 
relevant CCIR and NATO specifications, the complete 
range being: 

CEG 440 mf: 200W cw and 400W pep, mf 

CEG 440 hf: 200W cw and 400W pep, hf 

CEG 440 mf/hf: 200W cw and 400W pep, mf/hf 

CEG 450 hf: 500W cw and pep, hf 

CEG 1100 mf: 1kW pep and cw, mf 

CEG 1100 hf: 1kW pep and cw, hf 

CEG 1100 mf/hf: 1kW pep and cw, mf/hf 

The fully modular design allows duplication of units 
when required; antenna coupling units, remote-control 
unit CEG-SE/RCU-1100 and the vif/If/mf/hf CEG 2200 
receiver complete the range. 

Any combination of the above-mentioned units is 
feasible, building up an integrated communications 
system. 

The CEG 440/CEG 1100 are of solid-state design. 
Each transmitter comprises an exciter, a power amplifier 
and a power supply; optionally, an antenna coupler 
and/or a remote-control unit. Other configurations are 
possible using an exciter driving an mf power amplifier 
or an hf power amplifier, according to the frequency set 
in the exciter. Channelised versions can also be 
supplied. 


STATUS 
In production and in service with the Portuguese Navy. 


TECHNICAL SPECIFICATION 

Modes: A1A cw, A2A mcw, ASE ssb telephony, R3E(U) 
usb with reduced or suppressed carrier, R3E(L) isb with 
reduced or suppressed carrier, B8E isb with reduced or 
suppressed carrier, J2E ssb with suppressed carrier 
multi-channel vft, BOW isb reduced carrier, F1B with 
external modem, F3C fax 

Frequency range 

CEG 440 mf and CEG 1100 mf: 240-535kHz 

CEG 450 hf and CEG 1100 hf: 1.5-30MHz 

CEG 440 hf: 2-24MHz 

Power output 

CEG 1100 mf and hf: 1kW pep and cw (continuous) 
CEG 440 mf and hf: 400W pep and 200W cw 
(continuous) 

CEG 450 hf: 500W pep and cw (continuous) 

Power reduction: ',, /, and % of nominal power (3, 6 
and 9dB) 

Remote control: fully remote controlled (4 wires) or, 
optionally, with internal modem, by telephone line. Ptt 
and local microphone, if used, need separate line 
Power supply: 115/220V ac + 10%, 45-66Hz, sp 


TD12 1kW Transmitter 


The TD12 is a general-purpose transmitter featuring 
280,000 channels from 2 to 30MHz at 1kW pep in ssb/Isb 
and am and 800 watts pep in A1A to F1B mode. A 
frequency hopping variant, the TD12H, has the same 
specification and utilises the RS-B25H-SA manpack as 
a driver. This manpack, together with the RS-B26H 
low-power vehicle set, the C28H vehicular or base 
station, and the TD12H provides a compatible frequency 
hopping hf command net with late entry facility. 


TECHNICAL SPECIFICATION 

Modes: morse, ssb/isb, comp am and fsk 
Frequency range: 2-30MHz in 10Hz steps 
Power supply: 230V ac + 10%, 45-55Hz 
Temperature range: -15 to +55°C 
Relative humidity: 95% 


Manufacturer 
Tactel Electronics, Alberton 


CEG 1100 1kW mf transmitter 


Consumption 

CEG 1100: 5.5kVA at 1kW cw output 
CEG 450: 2.4kVA at 500W cw output 
CEG 440: 1.5kVA at 200W cw output 
Temperature range 

operating: -15 to + 55°C 

storage: -40 to + 40°C 

Relative humidity: 95% at + 40°C 


CEG 1100 MF AND CEG 1100 HF 
Height: 1770mm 

Width: 565mm 

Depth: 600mm 

Weight: 300kg approx 


CEG 1100 MF/HF WITH 2 RACKS 
Height: 1600mm 

Width: 565mm 

Depth: 600mm 

Weight: 240kg approx 


CEG 440 MF AND CEG 440 HF 
Height: 1072mm 

Width: 508mm 

Depth: 600mm 

Weight: 185kg approx 


SOUTH AFRICA 


TD12 transmitter contro! unit 


a0 
eaeoor C8F 


CEG 440 400W transmitter 


CEG 440 MF/HF 

Height: 1427mm 
Width: 508mm 

Depth: 600mm 
Weight: 230kg approx 


CEG 450 HF 

Height: 1205mm 
Width: 508mm 

Depth: 600mm 
Weight: 215kg approx 


OPERATIONAL SPECIFICATION 

Vibration: (with shockmounts) MIL-STD-167-1 (ships) 
Shock: MIL-STD-801B, Procedures || and V. Designed 
to meet relevant clauses of DEF-133, N1 


Manufacturer 
Centrel Automatica Eléctrica Portuguesa SARL, Monte 
de Caparica. 


TD12 transmitter 


Emergency Warning Radio 
System 


The Zellweger Uster emergency warning radio system 
consists of a radio transmitter and a number of 
selectively addressable receivers, and permits a selected 
number of people to be reached by radio from a secure 
central point in a headquarters 

The transmitter has an output power of 400 watts 
pep/300 watts cw with ssb telephony or optional teletype 
operation. Selective addressing is available and the 
transmitter can be remotely controlled. 

The system consists of a solid-state portable 
transmitter with fully-automatic tuning (2 units: power 
supply and power amplifier), a battery-powered control 
unit for remote transmitter control, a lightweight 
battery-powered and selectively addressable receiver 
and a lightweight broadband dipole transmitting 
antenna with a fully automatic antenna tuning unit. The 
system can be transported by helicopter. 


TECHNICAL SPECIFICATION 

Modes: A3E, J3E telephony; F1B fsk with external 
modem; data with external modem 

Frequency range: 2-12MHz 

Number of channels: 10,000 synthesised channels in 
1kHz steps 

Frequency accuracy: 100% (no fine tuning required) 


Switzerland/GROUND-BASED RADIO 


SWITZERLAND 
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Emergency warning radio system 


TRANSMITTER 

Power output 

J3E: 400W pep 

F1B: 300W cw 

ASE: 100W carrier power 

Remote control: over 2-wire cable all 
functions selectable at remote-control unit 
Tuning: fully automatic within <1s 

Power amplifier: electronically fully protected 
Transmitting antenna: fixed length, automatically 
tunable with antenna tuning unit within 10s (typical) 


transmitter 


S—500/E-—600 HF 
Transmitter/Receiver 


The S-500/E-600 is an ssb/hf transmitter/receiver for 
voice and/or data. It can be used in a fixed or mobile 
mode and operates in the 2 to 12MHz range. It 


provides selective calling, fully-automatic tuning of the 
transmitter and antenna, and remote operation and 
control. Up to eight channels can be pre-programmed 
The solid-state transmitter has a power output of 400 
watts 


SE-20 Portable Transceiver 


The SE-20 is a small portable transceiver which can be 
used by an operator wearing gloves or in darkness. 
Circuitry is housed in a spray-proof metal case and the 
radio is designed to operate from -20 to + 60°C. Plug-in 
electronic modules and a range of accessories result in 
greater flexibility. Most user requirements can be met 
using a range of selective calling devices, rechargeable 
batteries, chargers, carrying facilities, headsets and 
antennas. A number of basic transceiver options are 
available, including units with a maximum of 3, 10 or 200 
channels and power ratings of 1 or 2.5 watts. 


VS 68 Barryvox Avalanche Victim 
Detector 


The VS 68 is a combined emergency transmitter and 
directional receiver, weighing 300 grams. 

Ifan avalanche occurs, units are set to transmit by the 
victim and receive by the rescue parties. Variations in 
the intensity of the bleep tone enable victims to be 
located. When the tone increases the user is moving 
towards a victim. When the tone decreases in all 
directions, the location of a victim has been found. The 
set has a built-in loudspeaker 

Power is supplied from two cells which can operate 
for 15 days in ‘transmit’ and five hours in ‘receive 


VS 68 avalanche victim detector 


TECHNICAL SPECIFICATION 

Modes: simplex, semi-duplex and combination 
Frequency range: 68-87.5, 138-174, 380-470MHz 
Number of channels 

simplex: 3, 10 or 200(vhf) 

semi-duplex: 1, 5 or 100(vhf) 

combination: 3, 10 or 100(vhf) 

Power output: 1 or 2.5W 

Temperature range: -20 to +60°C 

Height: 178mm 

Width: 75mm 

Depth: 27mm 


Manufacturer 
Autophon AG, Zurich 


SE-20 transceiver 


Power consumption 

transmitter: 220V ac, 6A, sp 

receiver: 220V ac, 10VA or 10 days’ standby operation 
with attached battery pack 

remote-control unit: 220V ac, 10VA or 2 days’ operation 
with attached battery pack 


Manufacturer 
Zellweger Uster Ltd, Hombrechtikon. 


Manufacturer 
Zellweger Uster Ltd, Hombrechtikon 
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STATUS 

Selected by the Swiss Army for use with the Swiss 
mountain troops. Also in service with troops in other 
countries. Recommended by the Swiss Federal Institute 
for Snow and Avalanche Research and the IKAR 
(Internationale Kommission fur Alpines Rettungswesen— 
International Alpine Rescue Commission). 


Manufacturer 
Radiocom Ltd, Solothurn. 


TECHNICAL SPECIFICATION 

Frequency range: 420-510kHz 

Range: 60m with clear bleep tone (for experienced 
users, range much greater) 

Battery life: at least 15 days 

Height: 130mm 

Width: 75mm 

Depth: 24mm 


4800 Series VHF/UHF FM Mobile 
Radio 


The 4800 series mobile radio adapts for uhf and vhf 
frequency operation by a change of component 
modules, It is a frequency synthesised equipment with 
128 channels. It provides a power output of 60 watts on 
vhf and 40 watts on uhf. Power output is adjustable to 25 
watts 


STATUS 
US-designed radio manufactured in Turkey under 
licence from Harris 


TECHNICAL SPECIFICATION 
Frequency range 

vhf: 148-174MHz 

uhf: 406-470 and 450-512MHz 
Number of channels: 12 standard, 128 optional 
Power output 

vhf: 60/25W. 

uhf: 40/25W 

Power supply: 13.6V dc 
Temperature range: -30 to + 60°C 
Height: 87mm 

Width: 279mm 

Depth: 457mm 

Weight: 10kg 


TURKEY 


4800 series mobile radio 


Manufacturer 
ASELSAN Military Electronic Industries Inc, Ankara. 


UNION OF SOVIET SOCIALIST REPUBLICS 


5P21B-—1 LEN-V Mobile 
Radiotelephone 


The 5P21B-1 (5R21V-1) radio station is intended 
primarily for civil use for establishing a fixed-channel 
duplex radio link in medium undulating areas, at any 
time of day and year. 

The radio station is intended for mounting on mobile 
structures, for operation at temperatures from -25 to 
+50°C and is protected against direct precipitation. 
Communication range is normally between 15 to 20km. 


5P21C-3 LEN-V Mobile 
Radiotelephone Base Station 


The 5P21C-3 (5R21S-3) is the base station associated 
with the 5P21B-1 radiotelephone 


TECHNICAL SPECIFICATION 
Frequency range: 33-46MHz 

Power output: 8-15W 

Power supply: 220V ac, 50Hz or 12.6V dc 
Consumption: 0.7 or 4A 

Weight: 20kg 


Angara—1 HF/SSB 
Transmitter/Receiver 


The Angara-1 is an hf/ssb radio set providing simplex 
radio communication at distances from 300 to 400km. 

The radio set features include good electromagnetic 
compatibility characteristics; 64,000 communication 
channels; tuning to diversity antennas; operation from 
various power supplies; service under rigorous climatic 
conditions; and wide use of integrated microcircuits (78 
per cent). 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-8MHz 
Number of channels: 64,000 
Power output: 10W pep into 50 ohms 


TECHNICAL SPECIFICATION LOUDSPEAKER 
Frequency range: 33-46MHz Height: 175mm 
Power output: 8-15W Width: 130mm 
Power supply: 12.6V Depth: 85mm 
Consumption: 3.5A 

Weight: 5.5kg Manufacturer 


State Collective Electronic -Communications Combine 
TRANSCEIVER of the Soviet Union. 
Height: 250mm 
Width: 270mm 


Depth: 90mm 


TRANSCEIVER ANTENNA DISTRIBUTOR 
Height: 250mm Height: 203mm 
Width: 270mm Width: 111mm 
Depth: 90mm Depth: 38mm 
CONTROL UNIT Manufacturer 


Height: 430mm 
Width: 320mm 


State Collective Electronic Communications Combine 
of the Soviet Union. 


Depth: 120mm 


POWER SUPPLY UNIT 
Height: 250mm 
Width: 240mm 
Depth: 100mm 


Power consumption POWER PACK (MAINS) 


12.5V storage battery Height: 69mm 
transmit: 35W Width: 209mm 
receive: 4W Depth: 255mm 
220V, 50Hz supply mains Weight: 4.2kg 
transmit: 120W 
receive: 35W BATTERY PACK 
Temperature range: -30 to + 50°C Height: 55mm 
Relative humidity: up to 98% at +35°C Width: 209mm 
Vibration stability Depth: 255mm 
10-70Hz : 0.8-3.8g Weight: 5.2kg 
Shock stability: 7000 shocks minimum at 5-7g 

Manufacturer 


TRANSMITTER/RECEIVER 
Height: 69mm 
Width: 209mm 
Depth: 255mm 
Weight: 3.8kg 


State Collective Electronic Communications Combine 
of the Soviet Union. 


Polyet—1A Transmitter 


Polyet-1A is a ground transmitting system in the vhf 
range, intended for groyund-to-air communication. It is 
used to transmit voice or data on aviation traffic 
channels, with independent use in automated trans- 
mission centres and as an exciter in power transmitting 
systems. 

The high frequency signal of the working range and 
of required stability is produced using digital methods of 


USSR—UK/GROUND-BASED RADIO 


indirect exciter frequency synthesis. The exciter signal is 
formed by altering the divider with variable division 
coefficient and by detuning the generator, by means of 
voltage change. The above method produces a 
fixed-channel communication system in the working 
frequency range. 

The transmitter is designed for operation with an 
antenna feeder system of 50 ohms impedance. The 
modulation can be accomplished from the microphone, 
from the line or from the data system 
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TECHNICAL SPECIFICATION 
Frequency range: 100-149.975MHz 
Channel spacing: 25kHz 
Power output: > 5W 

Power supply 

mains: 220V + 10/-20%, 50Hz 
battery: 27V +10% 

Height: 194mm 

Width: 124mm 

Depth: 319mm 

Weight: 8kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


Polyet Receiver System 


Polyet is a ground receiver system, Operating in the vhf 
range, for ground-to-air communication. It is intended 
for receiving voice and data on the aviation traffic 
channels. 

The receiver is a superheterodyne type with single 
frequency conversion. The heterodyne signal of re- 
quired frequency stability in the working range is 
produced using a digital method of indirect frequency 
synthesis. The forming of the heterodyne signal is 
achieved by changing the division coefficient of the 
divider (of variable division coefficient) and retuning the 


voltage controlled generator. A crystal silicone filter is 
used for preliminary selection of the reception line. A 
noise attenuator is used to remove noise from the 
output in the absence of service signal or when a weak 
signal is present over the background noise. 

The receiver is intended for operation with an 
antenna feeder system of 50 ohms impedance. The 
receiver outputs allow for connection to main tele- 
phones, to external loudspeakers, a line, a tape 
recorder or a data processing unit. 


TECHNICAL SPECIFICATION 
Frequency range: 100-149.975MHz 
Channel spacing: 25kHz 


YADRO-2 Radio Station 


YADRO-2 is intended for establishing fixed-channel, 
simplex telephone and telegraph radio links with the 
crews of aircraft and with airport radio stations. It 
consists of a transceiver, antenna matching equipment, 
and control console. 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 
Power output (peak): 400W 
Power supply 

dc mains 27 +2.7V 

ac mains 115 +5.75V, 400 + 20Hz 
Temperature range 

operating: -55 to + 55°C 

Weight 

transceiver: 22kg 

matching unit, incl control block: 11kg 


Mtbf: 5000h 

Power supply 

mains: 220V + 10/-20%, 50Hz 
battery: 27V +10% 

Height: 194mm 

Width: 124mm 

Depth: 250mm 

Weight: </kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union 


TRANSCEIVER 
Height: 335mm 
Width: 460mm 
Depth: 275mm 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 


1650 LF/HF Receiver 


The 1650 is a range of receivers covering 10kHz to 
30MHz in synthesised steps of 5Hz. Modes for different 
models are am, cw, usb, Isb and isb. Control, both local 
and remote, is achieved with an in-built microprocessor. 
This provides facilities such as scan, sweep and 99 
memory storage channels. 

The 1650 series meets the requirements of MPT 
Specification 1201, the CEPT Specification for a, 
Maritime Main Receiver, and is generally in accordance 
with DEF-STAN 133, Class L2. 


Manufacturer 
Eddystone Radio Ltd, Birmingham. 


1650 synthesised receiver 


1680 MF and HF Channelized 
Receivers 


The 1680 series of receivers operate in the medium and 
high frequency ranges 

The 1680/1 and /2 variants cover 400kHz to 5385kHz 
providing for reception of A2A and A1A transmissions. 
The 1680/2 has variable bfo on cw and fsk with a high 
stability carrier insertion oscillator, and has wide and 
Narrow bandwidth positions. 

The 1680/3 and /4 operate in the 1.6 to 30MHz range 
and have standard reception of am and usb (Isb, cw 
with variables bfo and fok can also be provided). 

The receivers measure 88 x 483 x 282mm and 
weigh 6.5kg. They are said to be compatible with all 
main vibration specifications. 


Manufacturer 
Eddystone Radio Ltd, Birmingham. 
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2000 Series HF Transmitters 


There are six transmitters in the 2000 series range, five of 
which use the same control unit and line matching filter 
unit. They all employ multiples of a common 250-watt rf 
power amplifier, giving a choice of power output from 
100 watts to 1kW. 

The associated drive units, DU500 and DU505, have a 
built-in post selector which provides a high degree of 
drive signal selectivity without the need for add-on units. 

Three of the transmitters, the 1kW 11015, the 
100/250W T115/255 and 500-watt T515, use the DU505 
drive unit. These two and the 1kW T1014 (with DU500) 
have intermodulation products at least 35dB below 
two-tone level and have ventilation arrangements which 
can be ducted. 

The 1kW 71010 and the 500-watt T510 are built in a 
smaller cabinet. They have a mean power output of 500 
and 250 watts respectively, with overdrive on modulated 
services giving intermodulation products typically 25dB 
below two-tone level. The 100/250W 1115/255 is 
primarily intended for naval use and is constructed for 
low magnetic signature and high emc performance. The 
other two isb transmitters, T1015 and 1515, are also 
available with similarly constructed cabinets 

The T510 provides an output power of up to 500 watts 
pep. The 1515 is a high-performance transmitter which 
provides a full 500-watt output pep and mean, as well as 
isb operation. It can handle high-speed data with the 
addition of an external modem. The T1010 provides an 
output power of up to 1kW pep on modulated services. 
Mean unmodulated output for keyed service operation 
is 500 watts. The 11014 is a_ high-performance 
transmitter providing a full 1kW output pep and mean 
The 11015 is the highest power and performance 
transmitter in the range, providing a full 1kW output pep 
and mean and isb operation. It can handle high-speed 
data with the addition of an external modem 

The T115/255 provides a choice of outputs — 100 or 
200 watts pep and mean. It provides isb operation and, 
with the addition of an external modem, can handle 
high-speed data 


STATUS 
Series introduced progressively between 1981 and 1985 
and now in full production. Transmitters from the series 
have been supplied to Bangladesh, Botswana, India, 
Mozambique, New Zealand, Oman and Pakistan. 

The T1015, T515 and T115/255 transmitters are used 
in the |CS25 integrated communications system due to 
be installed in several classes of Royal Navy vessels. 


TECHNICAL SPECIFICATIO 
Modes 
H3E ssb, RE -20dB carrier usb or Isb, JE -40dB carrier 
usb or Isb, HZA mew usb only, A1A cw, J2A usb or Isb, 
F1iB +85Hz using 1.7kHz centre frequency modem 
7115/255, 1515 and 11015 can handle 2.4kbits/s 
high-speed data from suitable modem on J3E 
Frequency range: 1.6-S30MHz 
Power output 
across full frequency range and over full supply 
variations into matched 50 ohms coax feeder) 
T115/255: 100 or 200W pep and mean minimum 

1510: SOOW pep and 250W mean minimum 

1515: 500W pep and mean minimum 

T1010: 1kKW pep and SOOW mean minimum 

11014: 1kW pep and mean minimum 

T1015; 1kW pep and mean minimum 

Mitr 

at second line service: 30 minutes 

Mtbf 

system falling to half fated power: 3000h 

Power supply: 200-250V ac or 100-125V selectable in 
5V steps 

Consumption 

T510: <1.2kVA 

T515 and T1010: <2kVA 

T1014 and T1015: <4kVA 

T115/255: <1.9kVA (250W), <0.9kVA (100W) 

7515, T1014 AND T1015 

Height: 1651mm 

Width: 584mm 

Depth: 737mm 


CGR 1020M Ground-to- 
air VHF/UHF 
Transmitter/Receivers 


The CGR 1020M range of multi-channel transmitter/ 
receivers are solid-state synthesized units designed to 
meet military requirements for ground-to-air equipment 
operating in the vhf and uhf frequency bands. Designed 


7115/255 transmitter 


Weight 

T7515: 201kg 
T1014: 234kg 
T1015: 201kg 


T510 AND T1010 
Height: 1473mm 


Width: 584mm 

Depth: 737mm T1015 transmitter 

Weight 

T510: 153kg 

71010: 189kg OPERATIONAL SPECIFICATION 
Vibration, bounce and drop: to DEF-STAN 07-55/1 
Temperature, humidity and altitude: to DEF-STAN 

7115/255 07-55/2 

Height: 908mm 

Width: 546mm Manufacturer 

Depth: 737mm Rediffusion Radio Systems Ltd, Crawley 


Transmitter section of CGR 1020M vhf/uhf multi-channel system 


on the universal chassis principle, the range uses a 
receiver and transmitter chassis into which a number of 
different modules can be fitted to provide a choice of 
equipment configurations. 

These include a vhf or uhf receiver which can operate 
in the transceiver or in a stand-alone role, a 20-watt vhf 
or uhf transmitter, simultaneous 20-watt vhf and uhf 
transmitters, two simultaneous 20-watt uhf transmitters, 
two simultaneous 20-watt vhf transmitters, and a 
100-watt uhf transmitter. The 100-watt equipment uses 
the 20-watt uhf transmitter module as a driver for the 
100-watt uhf power amplifier module, both of which are 
inserted in the transmitter case. 

The equipment's digital control unit provides fre- 
quency/channel control with up to 30 preset channels 
available. An extended control unit, CGR 1024M, 
provides identical selection facilities up to a distance of 
40 metres from its associated transmitter or receiver. 


STATUS 
The CGR 1020M was developed in conjunction with 
E-Systems of the US and is in production. 


Computer-based Communications 
Control Systems 


A communications system may comprise many func- 
tions and services distributed between separate trans- 
mitter and receiver sites, largely unmanned, and 
perhaps controlled from a third site chosen for the 
convenience of operating and management personnel. 

Computer-based systems are available to enable the 
many distributed functions to be remotely-controlled 
and coordinated from single or multiple operator 
positions equipped with visual display terminals. On the 
equipment side this includes control of transmitters and 
receivers and their respective antenna switching 
matrices, control of rotatable antennas, audio switching 
matrices and message switching. It may also include 
housekeeping services such as fire and intruder alarms, 
and power generator status. Comprehensive facilities 
may be needed for manual operation during emergency 
conditions. 


STATUS 

A number of these systems have been installed for use 
by military and civil users including diplomatic radio 
and coastal maritime services. 


Manufacturer 
Racal Communications Ltd, Bracknell. 


FM900 VHF/UHF Radiotelephones 


The FM-900 series of boot-mounted mobile radio- 
telephones is designed around a single-loop frequency 
synthesiser controlled by a microcomputer. The FM900 
may be programmed for up to 1200 channels with a 
transmitter power up to 25 watts. It provides two-way 
communication between mobile and base station when 
operating two-frequency simplex, or may communicate 
directly with other mobiles and personal radios 
operating in the all-informed single-frequency simplex 
mode. Full duplex variants are also available with an 
extended case providing a thermally-isolated power 
amplifier for continuous transmissions. 

The equipment is also capable of 16 kbits/s digital 
speech encryption. Extension control units are available 
to meet a wide range of operational needs in civil or 
military vehicles. 


STATUS 

In use with civil police in Europe and the Far East. Also in 
service with the Royal Air Force, the British Army and at 
Ministry of Defence establishments. 


Manufacturer 
Philips Radio Communication Systems Ltd, Cambridge. 


Elements of FM900 system 


H1211 100kW LF Linear Amplifier 


The H1211 is designed primarily for broadcast services. 
Frequency changing to any frequency in the band is 
performed manually by adjustment of taps on the main 
tuning inductors in conjunction with linked fixed 
Capacitors. A motor-driven variable capacitor for fine 


TECHNICAL SPECIFICATION 

RECEIVER 

Mode: A3E am 

Frequency range 

vhf: 117-1387MHz 

uhf: 225-400MHz 

Channel spacing: 25 or 50kHz 
Temperature range: -10 to + 55°C 
Relative humidity: 95% from-10 to + 40°C 
Height: 88mm 

Width: 483mm 

Depth: 306mm 

Weight 

receiver overall with uhf module fitted: 7.1kg 


TRANSMITTER 

Mode: A3E am 

Frequency range 

vhf: 117-137MHz 

uhf: 225-400MHz 

Channel spacing: 25 or 50kHz 
Power output: 20W into 50 ohm 
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Temperature range: -10 to + 55°C 
Relative humidity: 95% from -10 to + 40°C 
Height: 266mm 

Width: 483mm 

Depth: 431mm 

Weight: 21.8kg 


POWER AMPLIFIER 

Mode: A3E am 

Frequency range 

vhf: 117-1387MHz 

uhf: 225-400MHz 

Power output: 100W into 50 ohm 
Temperature range: -10 to +55°C 
Relative humidity: 95% from-10to + 40°C 
Height: 266mm 

Width: 483mm 

Depth: 431mm 

Weight: 29.7kg 


Manufacturer 
Cossor Electronics Ltd, Harlow 


Computer-based communications control system 


tuning and switched capacitors for loading the 
operating frequency are provided. In service with a 
normal antenna and an external matching unit, once 
the amplifier has been tuned day to day variations of 
tune will be taken up on the external matching unit 
controlled from the amplifier by either auto or manual 
control. Provision is made for fitting a panel for 
remote-control of the external matching unit. Frequency 


changing of the amplifier to another frequency takes 
less than one hour. 

The depth of the cabinets has been restricted to 
enable the equipment to be maintained by access only 
The cabinets can therefore be placed directly against a 
wall and their limited depth allows easy access to all 
valves and components. 

Metering and monitoring facilities are provided and 
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the cabinets are fitted with isolator and earthing 
switches, which are key interlocked with the doors to 
prevent access to the cabinets until the mains supply is 
isolated and feeder earthed 


STATUS 
In production. In service with UK Ministry of Defence. 


TECHNICAL SPECIFICATION 

Figures apply when equipment is operating in conjunc- 
tion with type H1610 drive and 50 ohm load 

Frequency range: 40-160kHz 

Power output: 100kW pep, 50kW mean 

Power input: <5W pep or 2.5W mean 

Power supply: 380-440V, 3-phase, 4-wire, 50 or 60Hz. 
Built-in automatic voltage regulator allows operation 
within stated limits for input voltage variations of 
+6/-10%, frequency variations +2.5% 


Consumption: approx 160kVA at O0.9pf 

Temperature range 

operating, continuous: 0-40°C 

Relative humidity: 90% 

Dry heat: up to + 45°C 

Altitude: 2500m 

Ventilation and cooling: equipment air-cooled with 
external fan 


RF CABINETS 
Height: 2.14m 
Length: 3.05m 
Depth: 1.22m 


POWER SUPPLY CABINET 
Height: 2.14m 

Length: 3.05m 

Depth: 1.22m 


MA1723 Transmitter Drive Unit 


The MA1723 transmitter drive unit is a solid-state 
microprocessor-controlled frequency synthesized sig- 
nal source covering the 1 to 30MHz frequency range in 
100Hz steps. Providing 290,000 frequencies in the range 
it is suitable for use where transmitters are required to 
operate with stability and accuracy on a number 
of pre-determined frequencies. The unit can store 
frequency and mode information on up to 100 channels 
in a non-volatile memory 

The MA1723 offers a choice of usb or isb, compatible 
am, iso and radiotelegraphy. Alternative 3 and 6kHz 
filters for ssb and‘isb or a 2.7kHz usb filter for marine use 
are available. Radio-teleprinter operation is also 
available as a built-in facility 

Control is provided for the following transmitter 
functions: standby, eht switching, and selection of tune, 
mute and low power conditions. Monitoring of if output 
level, line input level and audio agc setting levels is 
available on the front panel. 

The MA1723 can be controlled remotely by means of 
an MA1100 operator terminal unit or by incorporation in 
a computer-based control system 

Bite is included for automatic self-test routines on 
both the digital and analogue circuitry. The complete 
unit is designed for fitting into a standard 483mm rack 
mounting 


STATUS 
In production and widely sold for applications in various 
transmitters 


Lad 
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EXTERNAL FAN 
Height: 1.83m 
Length: 1.22m 
Depth: 915mm 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


° 


MA 1723 


MA 1723 hf drive unit 


TECHNICAL SPECIFICATION 

Modes: R3E usb/Isb, J3E usb/Isb, HSE comp am, B8E 
isb, A1A cw, F1B fsk optional 

Frequency range: 1-30MHz in 100Hz steps 

Channel storage: up to 100 channels of frequency and 
mode information. Storage time >12 months 

Power supply: 100/120/220/240V taps, +10 to-15% on 
nominal tap voltage 45-65Hz 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 


Magister Communication Control 
System 


The Magister communication control system for radio 
and digital communications equipment is a distributed 
system for simple unsecured or complex secure 
applications. It uses modular hardware and software 
which provides for subsequent expansion. or 
reconfiguration. 

Typical applications include single- or multi-site 
control systems for hf transmitters, receivers, antenna 
matrices, audio matrices, site security and services. The 
system also provides control of equipment not normally 
provided with an extended or remote-control capability. 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


Magister control console 


te @ 


Relative humidity: 95% at + 40°C 
Height: 133mm 

Width: 488mm 

Depth: 450mm 

Weight: 20kg 


Manufacturer 
Racal Communications Ltd, Bracknell. 


MFT2 Marconi Fast Tuning HF 
Communication Systems 


The Marconi Fast Tuning (MFT2) range of hf communi- 
cations equipment combines the design of the first 
generation equipment (MFT range) with more advanced 
digital facilities and greater flexibility in control. Each 
major unit in the MFT2 range is equipped with an 
eight-bit microprocessor giving a selection of facilities 
not available in non-processor based equipments. The 
processing techniques used are compatible with those 
employed in other Marconi products and enable MFT2 
equipments to be incorporated in a wide range of 
systems, including computer control 

The basic equipments in the MFT2 range are the 
H1042, H1051, H1141 and H1241 amplifiers, the H1542 
drive and the H2542 receiver. The microprocessor unit Is 
only required in the amplifiers being remotely controlled, 
and is therefore an option. To control non-MFT2 
equipments, the H6500 remote peripheral interface is 
available. This is a general-purpose, microprocessor- 
based controller that can be used in a wide range of line 
sharing and Interfacing roles. It can also be used as a 
multiplexer where a number of MFT2 equipments are 
remotely controlled. 


H1042 1kW Self-tuning Linear HF 
Amplifier 


The H1042 is a fully automatic linear hf amplifier, 
suitable for use by military authorities in either fixed 
station or transportable roles. It provides an output of 
1kW mean or pep over the 1.6 to 30MHz frequency 
range. An input at radiated frequency of any level 
between 50 and 150mW (or 1 to 2 watts with internal 
attenuator) will drive the amplifier to full power. All 
modes of emission are acceptable. The amplifier will 
tune to any frequency within the stated range in not 
more than five seconds, the output being terminated in 
a nominal 50 ohm load with a vswr of not worse than 3:1 
The amplifier consists of a wide-band solid-state input 
stage, a wide-band solid-state penultimate stage anda 
tuned pa stage. Variable controls are designed to have 
a minimum of moving parts for maximum reliability 

The H1042 will operate with mains variations of +10 
per cent without any form of external voltage regulator 
Overall cooling is provided by a single centrifugal fan 
mounted internally 

When fitted with an H1542 synthesised drive unit, as 
illustrated, the H1042 becomes a complete transmitter 


H1042 1kW hf transmitter 


H1051 amplifier 


STATUS 
Introduced in 1981 as a replacement for the H1040. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Services: dependent on drive 

Power output: 1kW pep, 1kW mean 

Frequency change time: 5s max, 2-3s typical 

Power supply: 210-250V +10%, sp, 50Hz +2% (60Hz 
+2% version available) 

Consumption: 3.8kVA for 1kKW pep, 4.4kVA for 1kW 
mean 

Temperature range 

at sea level: -10 to + 55°C 

at 2000m:-10 to + 50°C 
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Relative humidity: 95% at + 40°C 
Height: 1.6m 
Width: 545mm 
Depth: 700mm 
H1051 1kW Broadband Linear 
Amplifier 
The H1051 equipment is a broadband linear amplifier 


capable of providing 1kW pep over the 1.6 to 28MHz 
frequency range without the need for tuning. The 
design is based on the distributed amplifier technique 
The amplifier is suitable for amplifying multiple rf signals 
and feeding direct into broadband antennas with up to 
5:1 standing wave ratios. Where greater output power is 
required, pairs of H1051 amplifiers can be combined by 
an arrangement of cross-connected hybrid trans- 
formers to form an amplifier power bank. Valve failures 
cause only a small reduction in the output power 

Many of the sub-units are designed as plug-in 
replaceable assemblies. Included on the front panel are 
all the equipment mains fuses, the output power 
monitoring, the equipment state lamps and control 
switches. The functions of the main control switch are 
operate, standby and test activate 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-28MHz 
Power output: 1kW pep 
Power supply: 400, 410, 420, 430, 440 or 450V +5% 
48-61.5Hz, 3-phase 
Consumption: 7kW typical 
Power factor: 0.85 approx 
Height: 1.6m 

Width: 525mm 

Depth: 686mm 

Weight: 340kg approx 


H1082 and H1083 HF Transmitters 


The H1082 and H1083 are solid-state linear hf 
transmitters suitable for fixed station or transportable 
applications. Both units operate over the 1.6 to 30MHz 
frequency range and have been designed to operate 
over a wide range of supply voltages. The H1082 
provides an output of 1kKW mean or pep, and the H1083 
an output of 500 watts mean or pep. Frequency change 
time is typically 1 second. The transmitters measure 1.3 
x 0.54 x 0.7 metres. 


STATUS 
Introduced in 1987 


H1152 10kW Broadband HF 
Amplifier 


The H1152 broadband amplifier is a 10kW version of the 
H1051. Like the H1051, the H1152 is a distributed 
amplifier with a linear phase response and a constant 
gain 


STATUS 
Ordered by the Royal Navy 


H1152 hf amplifier 
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H1141 10kW Linear HF Amplifier 


The H1141 is a fully-automatic linear hf amplifier, 
suitable for use by military authorities in either fixed 
station or transportable roles 

The H1141 provides an output of 10OkW mean or pep 
over the 1.6 to 30MHz frequency range. An input at 
radiated frequency of any level between 50 and 150mW 
(or 1 to 2 watts with internal attenuator) will drive the 
amplifier to full power. A'l normal modes of emission are 
acceptable. The amplifier will tune to any frequency 
within the stated range in not more than five seconds, 
the output being terminated in a nominal 50 ohm load 
with a vswr of not worse than 3:1. The amplifier consists 
of a wide-band solid-state input stage, a tuned 
penultimate stage and a tuned pa stage. 

The H1141 will operate with mains variations of +10 
per cent without any form of external voltage regulator 

Overall cooling is provided by a single centrifugal fan 
mounted internally. An external fan can be used if 
required 


STATUS 

Introduced in 1981 as a replacement for the H1140 
equipment and in production. In use at airforce and 
naval stations in the UK and abroad 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Services: dependent on drive 

Power output: 10kW pep, 10kW mean 

Frequency change time: 5s max 

Power supply: 380-440V ac +10%, 3-phase, 4-wire, 
50Hz +2% (60Hz +2% version available) 
Consumption: 19kVA for 10kW pep, 28kVA for 10kW 
mean : 

Temperature range 

at sea level:-10 to + 55°C 

at 2000m: -10 to + 50°C 

Relative humidity: 95% at + 45°C 

Height: 1.6m 

Width: 1.5m 

Depth: 700mm 


H1241 50/30kW Self-tuning Linear 
HF Amplifier 


The H1241 linear amplifier uses a power tetrode in its 
output stage to provide 30kW pep/20kKW mean power 
Alternatively, a high-power version of the amplifier can 
be operated at 5OkW pep/25kW mean power. It is 
suitable for all normal modes of emission and operates 
in the 2 to 830MHz frequency range. It accepts an input 
signal at radiated frequency at any level between 50 and 
150mW and will retune automatically to a new 
frequency in typically five seconds 

Overall cooling is provided by an external centrifugal 
fan and the equipment will operate normally for mains 
variations of +6 to-10 per cent of nominal 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 
Services: dependent on drive 
Power output 

standard: 30kW pep/20kW mean 
high power: 50kW pep/25kW mean 


H1141 hf amplifier 


Frequency change time: 10s max, 5s typical 

Resetting accuracy: +0.5dB 

Monitoring: rf monitoring points provided so that 
waveforms can be monitored safely. Output monitoring 
point suitable for measuring harmonic frequencies up 
to 9OMHz 

Power supply: 380-440V, 3-phase, 4-wire +6 to -10%, 
50 or 60OHz +3% 

Consumption 

20kW cw: 6B9kVA 

30kW pep: 63kVA 

25kW cw: 85kKVA 

50kW pep: 79kVA 

Temperature range: -10 to +55°C dry heat, derated to 
+ 50°C at 2000m equivalent atmospheric pressure 
Relative humidity: 95% at + 40°C 


H1247 hf amplifier 


RF CABINET 
Height: 1.6m 
Width: 1.85m 
Depth: 1m 


POWER SUPPLY CABINET 
Height: 1.6m 

Width: 1.15m 

Depth: 1m 

Weight: 1200kg 


H1542 Comprehensive Synthesized 
HF Drive 


The H1542 is a later version of the H1541 making use of 
Isi circuitry and using a microprocessor-based control 
system. It provides both local and remote control 
interface facilities, channel memory and signature 
analysis program. Additional memory is available to 
accommodate special user needs, such as channel 
scanning. 

Up to 100 channels can be stored in either ‘frequency 
only’ or ‘frequency + mode’ form, and channels, other 
than the one in use, can be programmed without 
interrupting traffic. The keypad is also used to examine 
the contents of the store. 


STATUS 
Introduced in 1984 and in production. Ordered for Royal 
Air Force establishments in the UK and abroad. 


TECHNICAL SPECIFICATION 

Modes 

telegraphy: A1A, H2A, J2A, F2B, F1B, F4C (with 
external modem), 1200/2400bits/s data (with phase 
compensated sideband filter option using external 
modem) 

usb or Isb telephony: R3E, H8E, J3E 

usb telephony: BBE, BOW 

Frequency range: 2-30MHz 

Number of programmable channels: 100 

Power output: 100mW pep and cw 

Power supply: 100-250V + 10%, 40-65Hz 
Temperature range 

operating: -10 to + 55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C 

Height: 133mm 

Width: 483mm 


Napco - Doing it Smarter 


Specializing inthe VRC-12 and PRC-77 Series of Radios, Napcois providing assistance to 
defense forces around the world to modernize and update their tactical VHF radios. 


ECCM Capability at a Fraction of the Cost of Frequency Hopping 


Why commit to the high-cost unproven frequency hopping radio for your ECCM protection? With the MAuJI 
Anti-Jam Module, Napco can provide a low-cost retrofittable ECCM aaa pieviding up to 35 db of anti-jam 
performance. MAI is: 


® Effective against most jamming threats. 
@ Undetectable. 
@ Available as original equipment or as an easy-to-retrofit module 
for both AN/PRC-77 and AN/VRC-12 and other tactical VHF radios. 
@ Low current drain. 
@ Small — only 3.12 cm deep X 6.4 cm wide X 1.56 cm high for 
the PRC-77. 
@ Easy to use requiring minimal operator training. 
@ Low-cost alternative to frequency hopping replacement radios. 


Long Range Reliable Data Communications Without Satellite, Troposcatter or HF Radio 


Napco’s CITO-270 Tactical Meteor Burst Adapter solves the problem of secure long range communications. 


Fills the gap between VHF and HF communi- 
cations. 

Provides reliable data communications up to 
2000 km. 

Standard VRC-12/VRC-64 can be adapted in 
2 minutes. 

Capacity of 4000 tactical messages per day. 
Simple to operate. 

Radio may be operated in normal, burst or 
meteor burst modes. 

Mobile and fixed station operations. 


CITO-510 Portable Computerized Spectrum Monitoring System 


The CITO-510 is a powerful and compact, computerized HF/VHF/UHF spectrum monitoring system, designed 
for regulatory, research, intelligence, and security applications. The receivers can be controlled locally or 
remotely. 


@ 100 Khz to 1.3 GHz coverage. 

® Easily transported in standard attache cases, requiring only 
three minutes set-up time. 

@ Various scanning options available: full scan, programmed scan, 
mode-selected scan, auto-write programmed scan, and priority scan. 

@ Built-in internal memory for up to 99 intercept frequencies in 
VHF/UHF, and 32 intercept frequencies in HF. 

® Capable of identifying and monitoring frequency-hopping radios. 

@ Optional DF. 


Napco - the VRC-12/PRC-77 Specialists 
Napco specializes in the AN/VRC-12 and AN/PRC-77 Series of tactical VHF radios, offering: 


@ AN/VRC-12 and AN/PRC-77 series radios built to the @® Complete line of ancillaries and enhancements 
latest specifications and available for immediate including: antennas, audiophonics, mounts, cables, 
delivery, manufactured by our affiliate Keystone General multiplexers and encryption devices. 
under U.S. Government contract. @ Comprehensive ‘AN’ spare parts service. 

@ AN/VIC-1 Armored Vehicle Intercom Systems. @ One year standard warranty. 


@ Complete mobile systems. 


For further information contact: 


By, 

Pye NAPCO INTERNATIONAL INC., Defense Electronics Division 

ges 1600 Second Street South, Hopkins, Minnesota 55343 U.S.A 
\l73 


Telephone: (612) 931-2400 @ Telex: 290436 @ Facsimile: 612-931-2402 


OUR EQUIPMENT 


SPEAKS ALL 
LANGUAGES! 


Columbia supplies the entire world with 
radio communications. Write or telex us for fast, immediate 
quotations. We represent American manufacturers 


m® R-1051G/URR HF ISB & SSB 
=, Communications Receiver 


AN/PRC-77 FM Radio Set 


_ COLUMBIA 


Columbia Electronics International Inc. 
3301 West 5th St, 

PO Box 5066J, Oxnard CA 93031 USA 
Telephone (805) 984-7812 
Telex 286980 
Send for free catalogue today. 


MARKET INTELLIGENCE REPORT 


This definitive analysis of how the US 
Department of Defense views the C?] Market 
monitors nearly 150 US and International 
projects. It covers 5 major mission areas: 
strategic; theatre and tactical; special warfare; 
intelligence and information; and 
communication. Market overviews examine 
R&D and procurement budget trends. 
Updated monthly. 


> pms 


1340 Braddock Place, Suite 300, Alexandria, 
VA 22314 USA Tel: 800 243 3852 


Jane’s Publishing Co. Ltd. 
238 City Road, London EC1V 2PU. 
Tel: 01 251-9281. Telex: 894689. 
Facsimile: 01 251-8900. 


Other reports in this series include Strategic Defense 
Initiative, Space Systems and Electronic Systems. 
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Depth: 560mm 
Weight: 15kg 


OPERATIONAL SPECIFICATION 
Vibration: designed to meet certain clauses of DEF- 
STAN 07-55 


H2409 Automatic 
Preselector/Postselector 


The H2409 is a general purpose automatic hf receiver 
preselector and transmitter drive postselector. It can be 
used with any receiver or drive unit, delivering a nominal 
100mW of rf output, that has an auxiliary binary coded 
decimal (bcd) frequency control output 

Its use as a preselector provides protection for 
receivers when operating in a high level rf environment 
such as alongside co-sited transmitters, As a transmitter 
postselector the H2409 is claimed to eliminate the 
unwanted effect of transmitter wide-band noise des- 
ensitising a co-sited receiver operating on a nearby 
frequency 


STATUS 
Introduced in 1985 and in production. 


TECHNICAL SPECIFICATION 

Frequency range: 1-30MHz in 5 ranges 

Power supply: 110-125V dc or 200-250V ac +10%, 
45-65Hz 

Height: 133mm 

Width: 482.5mm 

Depth 508mm 


H2542 LF/MF/HF Synthesized ISB 
Receiver 


The H2542 is a comprehensive, synthesised mf/hf 
communications receiver. It covers the 15kHz to 30MHz 
frequency range in 1Hz steps. 

Two methods of tuning are provided and frequency is 
displayed on an eight-digit display. A keypad assembly 
enables a nominated frequency to be selected, while a 
single rotatable control enables the receiver to be 
operated in the search mode when required 

Up to 100 channel frequencies can be stored in the 
memory. Contents of the store can be examined on the 
digital display, and channels, other than the one in use, 
be re-programmed without interrupting traffic. Once a 
channel is selected the digital display indicates the 
frequency in use. 

In the search mode the display is continually updated 
If no special user functions are required a channel 
scanning facility is provided to scan stored channels 
sequentially. 

The standard receiver is supplied with filters for ssb 
and isb reception and two additional narrow-band 
filters for cw/mcew/fsk reception. A bfo is provided for cw 
operation. 

Sideband age is provided, fast and slow time 
constants being selected by push-buttons on the front 
panel. 

A 1MHz output from the synthesizer is available at the 
rear of the receiver to enable two synthesizers in a 
diversity pair to be phase-locked together 

The receiver is fully remotely-controllable via a serial 
data link using standard V24 and V28 interfaces with 
standard data modems and multiplexers. 
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H2409 preselector/postselector 


STATUS 
Introduced in 1985. 


H1542 drive unit 


RECEIVER H2542 “gil 


H2542 receiver 


Mascot Control Systems 


The Mascot series of mobile radio control systems 
ranges from a simple controller for a single base station 
to an advanced model for controlling a complex 
multi-channel communication system with up to seven 
operator positions and up to 13 base stations 
Communication can be co-ordinated between radio 
stations, telephone connections through a pabx, local 
and remote operators and monitoring vdus. Each 
Operator has a small desk-top terminal connected 
through a landline or radio link to the remote 
stations, either directly or through common equipment, 
depending on the complexity of the system 

The Mascot 1001 is a multi-access system control 
terminal which provides access to all the available 
channels within a communications system from each of 
a number of operator positions. It allows the overall 
network control circuits to be shared by the operators 
available, using a system of channel pre-selection 
which is continuously variable 


Manufacturer 
Philips Radio Communication Systems Ltd, Cambridge. 


mT 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, H2A, J2A, R3E, H3E, J3E, BBE, BOW, 
FiIB, F38C 

Frequency range 

full performance: 1.5-30MHz 

reduced performance: 15kHz-1.5MHz 

Tuning increment: 1Hz 

Power supply: 100-125V dc; 200-250V ac +10%, 
45-65Hz 

Input power: approx 100VA 

Relative humidity: 95% at + 40°C 

Height: 133mm 

Width: 483mm 

Depth: 588mm 

Weight: 15kg 


OPERATIONAL SPECIFICATION 
Vibration: designed to meet certain clauses of DEF- 
STAN 07-55, Part 2, Section 1 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford 
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View of a Mascot control room 
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PFX/PF85 Portable Pocketfones 


The PFX is a synthesised, 99-channel portable ‘poc- 
ketfone’. Different versions cover the commercial vhf or 
uhf frequency bands from 68 to 512MHz, and a choice 
of transmitter powers is available. The radio can call up 
to 100,000 different selcall codes and has selective 
calling on all 99 channels 


The PFX can be used as a fixed or mobile station. A 
range of accessories is available for special uses 

The PF85 is a simpler three-channel portable 
transceiver in the pocketfone range. It is also available 
with signalling and five-tone selective calling, and 
comes in a choice of frame sizes 

Both PFX and PF85 are available in a covert 
configuration for military and security applications 
They can be supplied with an elk-hide body harness 


which conceals the pocketfone under the arm close to 
the body. A wireless flesh-coloured earpiece is supplied 
with an inductive acoustic coupling, and a high- 
sensitivity microphone can be clipped on in a con- 
venient location 


Manufacturer 
Philips Radio Communication Systems Ltd, Cambridge 


PFX 'pocketfone' 


PRS 2280 HF Receiving System 


The PRS 2280 remote-controlled hf receiving system 
succeeds the PRS 2250, currently a standard equipment 
with the Foreign and Commonwealth Office, the UK 
Ministry of Defence and users in other countries 

PRS 2280 comprises a family of standard modules 
which can be linked via a data bus to give a range of 
different systems. Available receiver types include the 
PRS 2281 remote controlled; the PRS 2282 stand-alone, 
local or remote: and the PRS 2283 slave receiver. Up to 
64 individual receivers can be controlled from a single 
data bus, One hundred memory channels are provided 
and memory entry and inspection are possible without 
affecting the receivers’ operation 

Each module is equipped with automatic fault 
indication and software-controlled bite. The system is 
remotely controlled through an RS-232 fibre-optic or 
IEEE interface, with provision for control of antennas 
and other external devices 


Manufacturer 
Plessey Military Communications, Havant 


PRS 2280 hf receiving system modules 


RA1792 Programmable HF 
Receiver 


The RA1792 is a programmable synthesised receiver, 
covering the frequency range 100kHz to 30MHz In 10Hz 
steps. It fulfills a variety of roles in both defence and civil 
communications, and is suitable for either fixed or 
transportable station use. 

Frequency setting, in 10Hz increments over the whole 
frequency range, is achieved by use of either a keypad 
or a single, variable-rate, flywheel tuning control. 
Reception of usb, isb, am, mcw, cw and fm modes is 
provided as standard, with isb available as an option. 
Fsk reception can be achieved by using an external 
demodulator 

Two particular features of the receiver are its ability to 
store, for instant recall, frequency and mode data on up 
to 100 channels, and the facility to scan up to ten of 
these pre-programmed channels automatically. Two 
liquid crystal displays on the front panel indicate 
channel number, frequency, receiver operating con- 
ditions and mode, and include indications of audio line 
or rf signal level 

The receiver may be remotely controlled from an 
MA1075 remote control unit which has identical front 
panel controls, from an MA1100 operator terminal 
unit which also includes transmitter control, or by 
incorporation in a computer-based control system 


STATUS 

In quantity production. Large numbers already in 
service worldwide, A manufacturing licence was sec- 
ured by the Electronics Corporation of India in 1987. 


TECHNICAL SPECIFICATION 
Modes: A1A, A2A, H2A, J2A, ASE, R3E, H3E, J3E, B8E, 
R2A, F3E 


Power supply: 110, 120, 220 or 240V ac-15 to +10%, 
45-65Hz; or 18-32V dc ‘ 
Consumption 

ac: 60VA approx 

de: 40W approx 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 


RA1792 programmable receiver 


Relative humidity: 95° at + 40°C 
Height: 133mm 

Width: 483mm 

Depth: 458mm 

Weight: 14kg 


RA3700 Modular Receiver Family 


The RA3700 series of modular receivers has been 
developed for point-to-point communications, radio 
surveillance, direction finding and for use in computer- 
controlled systems. The receiver series will operate in 
the spectrum from vif to uhf, covering the range from 
15kHz to 30MHz in selectable 10Hz or 1kHz synthesised 
steps. 


RC1000 Remote-control Unit 


RC1000 is designed to provide full operational control of 
up to 99 remote receivers over any distance via 
telephone quality circuits or standard radio links. It is 
designed primarily to control receivers of Rediffusion's 
R1007 type and in doing so makes use of microproces- 
sor technology. 

Data transfer is selectable at a number of rates 
between 300 and 9600bits/s and the control unit 
provides a choice of tuning methods with a keypad for 
instant selection of a known frequency as well as a knob 
for free tuning. Push-buttons enable the operator to call 
up an individual receiver, to interrogate it and to update 
or amend programmed information without interrupting 
the task In which it is already engaged 

In addition, the operator can monitor and control the 
status of a number of services at each remote site 
(intruder alarms, mast lights, air conditioning, etc). The 
unit also incorporates a test facility which will execute a 
test program both on itself and on the system of which it 
is part 

The RC1000 is designed to fit a standard 483mm rack 
and has a panel height of 180mm. 


TA3510 HF Linear Amplifier 


The TA3510 is a fully automatic linear amplifier which is 
suitable for use at fixed stations or in transportable 
roles. An in-built microprocessor-based control unit 
provides automatic tuning and level control together 
with overload protection, comprehensive metering 
displays and bite. Output power is 10 kW over the range 
2 to 30MHz and there is a facility to reduce power by 3 or 
6dB when used with the MA1723 drive unit. 

Once the amplifier is tuned to a given frequency the 
stepper motor positions and alc limits are stored in a 
100-channel memory. Subsequent use of a stored 
frequency results in rapid tuning — typically 1% to 5 
seconds depending on frequency 

The TA3510 contains a solid-state alc amplifier and 
wideband preamplifier stage followed by three power 
stages employing air-cooled ceramic valves. 

Used in conjunction with the MA1723 drive unit the 
TA3510 can be controlled in extended mode from the 
MA1723 or from a distant site by means of an 
MA1100 operator control unit and LA1521 modem. 
Computer-based remote control systems which provide 
more extensive facilities are also available using a serial 
data transfer system. 

The equipment is designed on a modular basis, 
enabling quick and simple replacement of plug-in 
printed circuit boards or complete modules. 


STATUS 
Supplied to the Civil Aviation Administration of China. 


TECHNICAL SPECIFICATION 

Modes: (with MA1723) AIA (cw); H3E (am); R3E, J3E 
(usb/Isb): B7E, B8E, B9E (isb); FIB (fsk) optional. Also, 
with appropriate modulator, F3C (fascimile); AZA 
(mew), 4-freq duplex (F7B) 

Frequency range: 2 — 30MHz 

Power output 

ssb: 10kW +1.0dB, -0.5dB 

cw: 10kW +1.0dB 

Power supply: 380 — 440V ac +6%, 47-65Hz, 3-phase 
Consumption 

Cw: 23kVA approx 

Standby: 2.4kVA approx 

Temperature range 

Operating: 0 to + 55°C 

Storage: -20 to + 70°C 

Relative humidity: 93% at 40°C 

Height: 1620mm 

Width: 1440mm 


Manufacturer 
Racal Communications Ltd, Bracknell 


The receivers can be used in fixed or transportable 
modes on land, at sea or in the air and operate in the Isb, 
usb, am, fm or cw modes. Each of the receivers in the 
series includes a serial ASCII remote control interface 
with a built-in capability of addressing up to 100 
receivers. Slave receivers can be controlled by com- 
puter, by the MA3700 control unit or, in the case of the 
RA3701 and RA3702, by their built-in control facilities. 
The new family of receivers includes the RA3701 single 
receiver, the RA3702 dual receiver, both with front panel 
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controls, and the RA3703 single and RA3704 dual 
receivers, both remotely-controlled 


STATUS 
Contracts secured from undisclosed customers 


Manufacturer 
Racal Communications Ltd, Bracknell 
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RC1000 remote-control unit 


STATUS 
Announced in June 1980 and supplied to Australia, 
Botswana and the US 


1OKW UNEAR AMPUFIER 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 


TA3510 hf amplifier 


Depth: 720mm 
Weight: 962kg 


Manufacturer 
Racal Communications Ltd, Bracknell 
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TTA1860 and TTA1870 HF 
Transmitters 


The TTA1860 and TTA1870 are solid-state hf transmit- 
ters designed for long distance communications in fixed 
station or transportable applications. The former uses a 
1kW linear amplifier (TA1810), the latter a similar S0OW 
version (TA1813), and both are fitted with the MA1723 
drive unit. Both the TA1810 and TA1813 are built from 
independent 125-watt amplifiers combined in hybrid 
networks in such a way that any one module can be 
removed for maintenance without interruption of 
service. There is a choice of modes over the frequency 
range of 1.6 to 30MHz including Isb/usb, isb and 
radiotelegraphy. Radio teleprinter operation is also 
available as a built-in facility. 

The transmitters are capable of full remote control by 
using the MA1100 operator contral unit and LA1521 
modem over four-wire landline or by incorporation in 
computer-based control systems. 


TTA1885 Auto-tuned HF 
Transmitter 


The TTA1885 auto-tuned hf transmitter is a 1kw unit. 
Solid-state drive circuitry feeds a high-performance 
single valve power amplifier. 

Fully automatic tuning and output loading over the 
range 1.6 to 30MHz is typically completed in under five 
seconds, and the transmitter will produce full power into 
50 ohms with a vswr of up to 3:1. 

The TTA1885 comprises the TA1823 1kW linear 
amplifier and MA1723 transmitter drive unit with 
operating modes to include usb/Isb, compatible am, isb, 
cw and optional fsk. The transmitter can be remotely 
controlled from an MA1100 operator terminal unit or as 
part of a computer-based control system. 

The linear amplifier cabinets are fully protected by 
interlocks and fault-detection circuits with metering and 
status indication 


STATUS 
In service. 


TECHNICAL SPECIFICATION 

TA1823 

Frequency range: 1.6 —30MHz 

Power output: 1kW +1dB pep and cw 
Power supply: 200-250V ac +6%, 47 — 63Hz, sp 
Consumption: 3.5kVA max 
Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 

Height: 1310mm 

Width: 555mm 

Depth: 570mm 

Weight (excl drive unit): 250kg approx. 


OPERATIONAL SPECIFICATION 
Environment: designed to meet relevant clauses of 
DEF-STAN-133, L2 under temperature and relative 
humidity conditions described above. 


NATO stock number 
5820-99-744-1724 


Manufacturer 
Racal Communications Ltd, Bracknell. 


UHF Radio Communication and 
Recording System 


The Airtech system of simultaneous transmission and 
reception is designed for emergency operation where 
hands-free operation by its users is crucial. 

The system can be either fully-portable or part vehicle 
borne with an operating range of between 400 and 800 
metres. The radios operate in the uhf frequency band to 
provide penetration into buildings and other structures 
where the screening is not absolute. 

Generally there will be three members to a team 
deploying the system. The small operator radio units 
(Orus) are carried by those with prime responsibility at 
the point of the incident needing the hands-free facility. 
The larger control radio unit (cru) is a radio relay device 
for the two operator units. A third member of the team 
can Carry this unit to communicate with the other two 


STATUS 
In production and in service with many civil and military 
organisations. 


TECHNICAL SPECIFICATION 

Modes: R3E and J3E (usb/Isb), H3E (comp am), B8E 
(isb), A1A (cw), A2A (mew), F1B (fsk) (optional) 
Frequency range: 1.6 — 30MHz in 100Hz steps 

Power output 

TTA1860: 1kW pep nominal (ssb and cw (key down)), 
TTA1870: 500W pep nominal (ssb and cw (key down)) 
Power supply: 210-250V ac +6%, 47-65Hz, sp 
Consumption: typically 5.5kVA (1860), 2.4kVA (1870) 
Temperature range 

operating: 0 to +55°C, 

storage: -20 to + 70°C 

Relative humidity: 93% at 40°C 

NATO stock number 

TTA1860: 10D/5820-99-626-4723 

TTA1870: 10D/5820-17-042-2921 


Manufacturer 
Racal Communications Ltd, Bracknell. 


TTA1860 hf transmitter 


TTA1885 1kW transmitters 


Uhf radio communication and recording system 


and so provide control/co-ordinating support to the 
mission. An important facility available at this point is 
the capability to record on cassettes conversations 
which take place during the mission. 

Another facility is available when the control point is 
based in a vehicle. The cru can either work at this point 
or it can be remoted by a pair of land-lines to a more 
favourable position. 

Ancillaries- are available to enable systems to be 
extended or reconfigured to suit a variety of operational 
roles. These include: a land-line extension from control 
unit to an observer up to 1.6km away, a loudspeaker 
amplifier unit for use at the control point, a remote 
antenna and mast to extend the range of the radio link 
to 800 metres, a vehicle antenna for use when the cru is 
based within the vehicle, and headsets, pressel unit and 
handset. 

The recorder is a modified commercial unit using 
standard C90 tapes. 


WHP6 VHF Hand-held Transceiver 


The WHP6 is a compact vhf hand-held transceiver built 
with emphasis on high physical strength. The case is of 
thick die-cast aluminium and is airtight to 3psi. It will 
withstand considerable abuse and can be used for both 
tactical and security operations. Intrinsically safe 
models are also manufactured. 

The rf power output is switchable between high (5 
watts) and low (1 to 3 watts) and a selection of 
plug-in transducers are available to suit the user's 
requirements. 

The design is simple and up to six channels are 
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A case is provided to protect the main items in transit, 
which can be by all usual means including helicopter 
and low-flying aircraft. The pressurisation plugs in the 
equipments must be released for transit in high flying 
aircraft. 


TECHNICAL SPECIFICATION 

Modes: fm voice: triple frequency full duplex with duplex 
ptt option; over-the-air sidetone to operators 
Frequency band: uhf 

Power output 

oru: 20mW max 

cru: 8OmMW max 

Range 

400m using whip antennas 

800m using pole-mounted antenna at control point 
800m using vehicle antenna 

Temperature range 

operating: -25 to + 55°C 


available in the 30 to 50kHz, 66 to 88MHz or 148 to 
174MHz frequency bands. Integrated circuits are 
used throughout keeping discrete components to the 
minimum. The receive and transmit boards are replace- 
able in the field and the integrated circuits are 
unpluggable, minimising the need to realign a stage as 
in the case of complete module replacement. 


STATUS 
Sold world-wide in large quantities. Believed to be in use 
in Libya, Oman and the UAE, 


Manufacturer 
AEL Communications Ltd, Horley. 


WHP6 vhf transceiver 
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Relative humidity: 95% at + 40°C 

Robustness: equipment withstands stresses caused by 
bumping to 40g, vibration 15-150Hz at 3g and when 
transported loosely stowed and accidentally dropped 
Weight 

oru: 3.2kg 

cru: 8.4kg 


Manufacturer 
Airtech Ltd, Haddenham. 


UNITED STATES OF AMERICA 


96C UHF Power Amplifier 


Designed for ground-to-air applications, the 96C 
provides a power output of 10kW (using the 655 
antenna) or 25kW (using the 677 antenna). Automatic 
servo tuning provides 7000 channels in 50kHz in- 
crements. Ten preset channels are available within the 
225 to 399.95MHz band. Duty cycle is continuous. 


STATUS 

In production and in service in ten countries, including 
West Germany where the amplifier meets VDE 
requirements. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.95MHz 

Power supply: 380/420/440/460V ac, 47-63Hz, 3-phase, 
4-wire 

Height: 183cm 

Width: 58.4cm 

Depth: 68.6cm 

Weight: 546kg 


Manufacturer 
E-Systems EC! Division, St Petersburg, Florida. 


96C uhf power amplifier 
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150-ZY Digiscan Transceiver 


The 150-ZY is a keyboard-operated, microprocessor- 
based synthesised transceiver. It provides frequency 
selection of 284,000 channels, plus the choice of 100 
programmable channels. 

Both transmit and receive functions scan selected 
channels in unison, searching for active voice channels 
or selective call signals (optional). There is no restriction 
on frequency spread when operating half-duplex. 
Additional control units can be added for cable or 
telephone remote-control. Back-lit liquid crystal displays 
monitor operational status. 


TECHNICAL SPECIFICATION 

Modes: simplex or half-duplex 

Frequency range: 1.6-30MHz in 100Hz increments 
(synthesized) - 

Programmable channels: 100 (user defined) 

Channel change time: <5s with antenna coupler; 
300ms without 


1020M Multi-channel VHF/UHF 
Ground-to-air Voice 
Communications Equipment 


The 1020M is the multi-channel ground-to-air com- 
munication system following on from the 1020 single- 
channel system. The equipment, like its predecessor, 
is designed for ‘the Royal Air Force ground-to-air 
requirements. It is manufactured in the UK by Cossor as 
the CGR 1020M. 

Utilising two basic equipment cases, one each for the 
receiver and transmitter, it provides a choice of the 
following configurations: vhf and uhf receive by module 
substitution in the receiver case; vhf or uhf 20-watt 
transmitter by the insertion of the appropriate module in 
the transmitter case; vhf and uhf simultaneous 20-watt 
transmitters by insertion of both 20-watt modules in 
the transmitter case; two uhf simultaneous 20-watt 
transmitters by insertion of both 20-watt modules in 
the transmitter case; two vhf simultaneous 20-watt 
transmitters by insertion of both 20-watt modules in the 
transmitter case; and uhf 100-watt transmitter, achieved 
by using the uhf 20-watt transmitter module as a driver 
for the uhf 100-watt power amplifier module with both 
inserted in the basic transmitter case. 

The equipment's control unit operates digitally and 
affords frequency/channel control selected by dial with 
up to 30 channels. 

As a 20-watt simultaneously operating vhf/uhf 
transmitter the equipment is known as the 1021M and, 
as a 100-watt uhf transmitter, as the 1022M. 


STATUS 
In production by Cossor for the Royal Air Force. 


TECHNICAL SPECIFICATION 
Frequency range 

vhf: 117-136.975MHz 

uhf: 225-399.975MHz 
Channel spacing: 25kHz 


Manufacturer 
E-Systems EC] Division, St Petersburg, Florida. 


Ambassador HF/SSB Radio 
Station 


The Ambassador system is a complete 100-watt 
hf/ssb-cw radio station housed in a rugged suitcase. 
The system contains a transceiver (Astro D), a headset, 
a microphone with tuning buttons, a cw key, ground 
cable, universal main plug adaptors, dc and ac 
power cards, combination dipole/long-wire antenna kit, 
universal power supply, and antenna coupler tuner. 

Frequency range is 1.6 to 30MHz. A secure voice 
option is available. 


STATUS 
In production and in service world-wide with military, 
diplomatic and intelligence agencies. 


Power output: 0.5, 10, 150W (pep and average) 

Power supply: 13.6V dc; 115/230V ac, 48-62Hz (op- 
tional) or 400Hz (optional) 

Consumption 

transmit: 400W (full power single-tone output) 

receive: 75W 


RACK-MOUNTED 
Height: 178mm 
Width: 483mm 
Depth: 610mm 


TABLE-MOUNTED 
Height: 152mm 
Width: 330mm 
Depth: 559mm 
Weight: 12.2kg 


Manufacturer 
Communication Associates Inc, Huntington Station, 
New York. 


1021M transmitter 


1020M receiver 


TECHNICAL SPECIFICATION 
Modes: Isb, usb, cw, tune, ame 
Frequency range: 1.6-30MHz 
Power output 

100W pep 

25W ame 

Power supply: 13.6V dc from 115/230V, 50-60Hz mains 
Height: 380mm 

Width: 583mm 

Depth: 177mm 

Weight: 17.72kg 


Manufacturer 
Cubic Communications, Oceanside, California. 


Ambassador system 


150-ZY Digiscan transceiver 


AN/FRC-176(V) Radio 
Communications System 


The AN/FRC-176(V) provides point-to-point hf/ssb 
communication by voice, cw, teletypewriter or data in 
the 2 to 30MHz frequency range. It consists of 


communications control console OJ-512/FRC-176(V), 
radio set AN/URC-103(V)1 and control interface group 
OK-449(V)/FRC-176(V). 


OJ-512/FRC-176(V) communications console 


AN/FRR-60(V) HF 
Communications Receiver 
DRR-551 


The DRR-551, AN/FRR-60(V), is a dual conversion 
superheterodyne receiver, covering the 2 to 32MHz 
frequency range in 100Hz tuning increments under 
synthesizer-controlled conditions or continuously vari- 
able tuning under non-synthesised conditions. It has 
been designed and optimised specifically for the 
reception of ssb, isb, am, ame, fsk, fax, cw, mew, pulse 
and phase signals in fixed plant point-to-point, 
ground-to-air, and shore-to-ship circuits as well as in 
mobile and transportable applications. 

The receiver is capable of accepting 70dB input 
signal variations without agc and at least 100dB with 
agc without affecting technical characteristics. The 
receiver will continue to provide usable output over a 
150dB dynamic range. 


STATUS 
Introduced in the mid-1960s and in service with the US 
armed forces. g 


AN/FRR-74 Communication 
Receiver DDR-—5K 


The DDR-5K, AN/FRR-74, introduced in the mid-1960s, 
consists of a sensitive rf amplifier capable of accepting 
input rf variations of at least 100dB without affecting the 
technical characteristics of the unit, a synthesizer 
tunable in 100Hz steps that maintains the receiver's 
accuracy at 1 part in 10® per 24 hours, and a four- 
channel independent agc system. 

60dB of age acting independently within each of four 
3kHz voice channels provides commercial quality 
Circuits for voice or multi-channel telegraphy reception. 
Controls are on the front panel. 

The filtered, forced air cooled cabinets contain ac line 
filters and rf filters on all signal lines to reduce all 
radiated and conducted interference well below the 
maximum limits set forth in MIL--16910. 


The communications control console is a two 
operator position, five bay console that can accommo- 
date remote-control operation in multiple radio sets 
AN/URC-103(V)1. The console handles all the switching 
required to supervise and operate the hf radios, audio 
monitors, headsets, microphones, telephones, and 
associated keyline and interlock circuitry, The console 
provides control facilities ranging from selection of six 
voice source modes, tty mode selection, vox or 
manual keying, to continuous channel monitoring and 
continuous tape logging features. 

For details of the AN/URC-103(V)1 see separate 
entry. 

The controlinterface group consists of two equipment 
racks which house hardware that interfaces the 
external telephone pbx with the operator console's 
telephone equipment; and the radio set's audio 
lines with the console’s audio/keyline switch panel 
equipment. The control interface group also contains 
antenna control/indicator units and antenna patch 
panels. 


STATUS 
In production and service with the US armed forces. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 
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TECHNICAL SPECIFICATION 

Modes 

primary: ssb, isb, afsk, afax 

secondary: ame, cw, mcw 

Frequency range: 2-32MHz, 100Hz steps 
Power supply: 115/230V ac + 10%, 50/60Hz, sp 
Consumption: approx 1kW max at 115V 
Temperature range: 0-50°C 

Relative humidity: up to 90% 

Height: 182.8cm 

Width: 61.5cm 

Depth: 76.2cm 

Weight: 360kg 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL specifi- 
cations wherever practicable 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


AN/FRR-74 receiver 


USA/GROUND-BASED RADIO 183 


AN/URC-103(V)1 radio set 


TECHNICAL SPECIFICATION 

Modes: ssb, isb, am, ame, fsk, fax, cw, mcw 
Frequency range: 2-32MHz in 100Hz steps 

Power supply: 115/230V, 48-62Hz, sp, approx 7OOW 
Temperature range: 0-50°C 

Humidity: up to 90% 

Height: 175.2cm 

Width: 71.1cm 

Depth: 76.2cm 

Weight: 270kg 


OPERATIONAL SPECIFICATION 

Tested and certified as to radiated and conducted 
interference requirements of MIL-I-16910 and tempera- 
ture and humidity requirements of MIL-E-16400 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


AN/FRR-60(V) receiver 
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AN/FRR-85(V)1 Synthesized HF 
Receiver DDRR-10 


The DDRR-10 series of receiving systems, AN/ 
FRR-85(V)1, covering the 2 to 32MHz frequency range is 
designed for reception of ssb, isb, am, ame, fsk, fax, cw, 
mew, pulse or phase signals. It is modularly constructed 
to meet the requirements of receivers used on 
point-to-point, ground-to-air and mobile and other 
circuits. Options include continuous tuned, diversity, 
non-diversity, synthesised and non-synthesised re- 
ceivers, automatic frequency control, variations in if 
bandpass filters and automated tuning. 

The receiver is capable of accepting input variations 
of 110dB with age without affecting performance 
characteristics. Furthermore, the DDRR-10 series will 
continue to provide usable signal output over a 130dB 
dynamic range. . 


AN/FRT-39A and AN/FRT-52 
General-purpose HF Transmitters 
GPT-10K Series 


The GPT-10K series of transmitters introduced in the 
early 1960s provides ssb, isb, am, cw, fsk and fax modes 
of operation with continuous tuning from 2 to 28MHz. 
They are conservatively rated at 10kW pep, 5kW 
average. 

With a 64-tone voice frequency modulation, the 
transmitters will deliver approximately 25kW pep on a 20 
per cent duty cycle with better than 35dB signal-to- 
distortion ratio, 5|0KW pep on a 10 per cent duty cycle. 

The overall minimum bandwidth of the final amplifier 
is at least 20kHz between 3dB voltage points over the 
entire frequency range. 


STATUS 
Both transmitters are in service with the US Navy. 


TECHNICAL SPECIFICATION 

Frequency range: 2-28MHz, bandswitched 
Power output 

signal-to-distortion ratio at least 35dB: 10kW pep 
signal-to-distortion ratio at least 40dB: 5kW pep 
5kW average cw or fsk 

Power supply: 208-230V ac, 50-60Hz, 3-phase 
Temperature range: 0-50°C 

Relative humidity: up to 90% 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


AN/FRT-39B and AN/FRT-—39C 
Synthesized HF Transmitters 
GPT-—10K-R and GPT—10K-AC 


The long-established AN/FRT-39B and AN/FRT-39C 
are general-purpose synthesised transmitters that 
provide ssb, isb, am, cw, fsk and fax modes of operation 
in the 2 to 28MHz frequency range. 

They are conservatively rated at 10kW pep, SkW 
average power outputs. With a 64-tone voice frequency 
modulation they will deliver approximately 50kW pep on 
a 10 per cent duty cycle with better than 35dB 
signal-to-distortion ratio. 

GPT-10K-R and GPT-10K-AC. have synthesised 


TECHNICAL SPECIFICATION 

Frequency range: 2-32MHz in 4 bands (2-4, 4-8, 8-16 
and 16-32MHz) 

Power supply: 115/220/230V ac, 50/60Hz, sp, 275W 
Temperature range: 0-50°C 

Relative humidity: up to 95% 


SINGLE RECEIVER 
Height: 91.4cm 
Width: 52cm 
Depth: 63.5cm 


DIVERSITY RECEIVER 
Height: 182.8cm 
Width: 52cm 
Depth: 63.5cm 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


AN/FRR-85(V)1 synthesized receiver 


GPT-10K transmitter 


frequency control with 100Hz tuning steps throughout 
the tuning range, with stability and accuracy of 1 part in 
10® over 24 hours. 

The GPT-10K-R has been used in both military and 
commercial shore installations, mobile vans and in 
air-transportable communication systems throughout 
the world. The GPT-10K-AC is provided with a Robinson 
mount for high environmental shock installations, such 
as those found aboard ships. 


STATUS 
In production for the US Navy. 


TECHNICAL SPECIFICATION 
Modes: ssb, isb, cw, am, fsk and fax 
Frequency range: 2-28MHz, bandswitched 


Power output 

(s+n)/n at least 35dB: 10kW 2-tone pep 

(s+n)/n at least 40dB: 5kW 2-tone pep 

5kW average cw or fsk 

Power supply: 208-250V ac, 50-60Hz, 3-phase, max 
20kW 

Temperature range: 0-50°C 

Relative humidity: up to 90% 

Weight: 1270kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


AN/FRT-—40 and AN/FRT-54 
General-purpose HF Transmitters 
GPT-—40K-A and GPT—40K-F 


The AN/FRT-40 and AN/FRT-54 general-purpose trans- 
mitters provide 40kW pep, 20kW average power outputs 
for long-range point-to-point, ground-to-air and shore- 
to-ship communication circuits. 


STATUS 

These long-established transmitters have been in 
service with military users throughout the world and 
have been used in ships at sea and shore installations, 
as well as in transportable vans and shelters. 


AN/FRT-—40B Synthesized 
General-purpose HF Transmitter 
GPT-40K-E 


The AN/FRT-40B is a general-purpose synthesised 
transmitter, providing ssb, isb, am, cw, fsk and fax 
modes of operation in the 2 to 28MHz frequency range 

It is conservatively rated at 40kW pep, 20kW 
average power outputs. With a 64-tone voice frequency 
modulation it will deliver approximately 100kKW pep on 
a 20 per cent duty cycle with better than 35dB 
signal-to-distortion ratio, or 200 watts pep on a 10 per 
cent duty cycle 


AN/FRT-—62 HF Transmitter 
GPT-200K 


The GPT-200K, AN/FRT-62, is a general-purpose 
transmitter featuring 260,000 synthesised channels 
from 2 to 28MHz at 200kW pep output in ssb, isb, am, 
ame, cw, fsk and fax operating modes. Under conditions 
of 64-tone modulation it will deliver approximately 
500kW peak power at 20 per cent duty cycle, with better 
than 35dB signal-to-distortion ratio, or {MW pep at 10 
per cent duty cycle. 

The power amplifier is designed with two tubes 
operating in parallel and powered by two independent 
power supplies. A 100kW pep output is available if one 
of the final tubes or its associated power supply fails, 
without otherwise affecting the technical characteristics 


TECHNICAL SPECIFICATION 

Modes 

GPT-40kK-A: ssb, isb, am, ame, cw, fsk and fax 
GPT-40K-F: ssb, isb, am, ame, cw 

Frequency range: 2-28MHz, bandswitched 

Power output 

35dB (s+ n)/n: 40kW pep 

40dB (s+ n)/n: 20kW pep 

20kW average cw or fsk 

with 64-tone voice fm transmitter delivers approx 100kW. 
pep on 20% duty cycle with better than 35dB (s+n)/n, 
or 200kW pep on peak power 

Power supply: 190/208/230/250V ac, 50-60Hz, 3-phase 
Temperature range: 0-50°C 

Relative humidity: up to 90% 

Height: 216cm 


Synthesised frequency control with 100Hz incremen- 
tal tuning throughout the tuning range is provided with 
stability and accuracy of 1 part in 10® per 24 hours. The 
synthesizer can be operated from a station standard. If 
the synthesizer fails the exciter provides an emergency 
frequency stability of 1 part in 10° per 24 hours. A 10 and 
1kW transmitter capability is readily available for 
low-power transmission or emergencies 


STATUS 
Developed in the early 1960s, the transmitter is in service 
with the US Navy. 


TECHNICAL SPECIFICATION 
Modes: ssb, isb, cw, am, fsk and fax 
Frequency range: 2-28MHz, bandswitched 


of the equipment. 40, 10 and 1kKW emergency outputs 
are also available 


STATUS 
In service with the US armed forces 


TECHNICAL SPECIFICATION 

Modes: am, ame, ssb, isb, cw, fsk and fax 

Frequency range: 2-28MHz 

Power output 

200kW 2-tone pep. Distortion at least 35dB down from 
pep on standard 2-tone test 

100kW 2-tone pep. Distortion at least 40dB down from 
pep on standard 2-tone test 

125kW average cw or fsk 

Power supply: transformer primary tapped for 
190/208/230/250V ac, 50-60Hz, 3-phase; approx 400kW 
Temperature range: 0-50°C 
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Width: 300cm 
Depth: 111cm 
Weight: 3175kg approx 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


Power output 

signal-to-distortion ratio at least 35dB: 40kW 2-tone pep 
signal 

signal-to-distortion ratio at least 40dB: 20kW 2-tone pep 
signal 

20kW average cw or fsk 

Power supply: 208-230V ac, 50-60HZ, 3-phase 
Temperature range: 0-50°C 

Relative humidity: up to 90% 

Height: 2.1m 

Width: 3.2m 

Depth: 0.9m 

Weight: 3175kg approx 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


Relative humidity: up to 95% 
Height: 213.3cm 

Width: 710cm 

Depth: 101.6cm 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL specifi- 
cations wherever practicable 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


AN/FRT-72 LF Transmitter Type 
218B 


Designed for fixed station use in the 30 to 150Hz 
frequency range, the type 218B is a broadband linear, 
synthesised, isb transmitter. It consists of three major 
units: the sideband exciter and two broadband 50kW 
pep power amplifiers. The sideband exciter provides 
modulation and establishes output frequency. Peak 
power of 100kW is achieved by combining the output of 
the two 50kW power amplifiers. Either of the two 50kW 
amplifiers can be operated independently for an 
average output of 25kW or a peak output of SOKW. 
Operating modes are cw, mew, compatible am, ssb, isb, 
fsk and fax. 


~ STATUS 


In 1961 Continental developed the AN/FRT-61 If 
transmitter for the US Navy. AN/FRT-72 was the 
new-generation version developed in the mid-1960s. 
Seven were delivered to the US Navy in 1965, and in 1966 
Continental received production contracts from the US 
Navy for a further nine standard transmitters and 22 
modified versions. 


TECHNICAL SPECIFICATION 

Modes: cw, mcw, comp am, ssb, isb, fsk, fax 
Frequency range: 30-150Hz, broadbanded (12.5Hz 
increments) 

Power output: 50kW average or 100kW pep 
Power supply: 230 or 460V ac +10%, 
3-phase, 135kVA 


50-60HZz, 


AN/FRT-85(V) HF Transmitter 
Type 616A 


Type 616A is a four-channel, frequency-synthesised, 
isb, forced air cooled, hf transmitter for fixed station or 
transportable use. Peak power is 40kW over the 2 to 
SOMHz frequency range with 4:1 vswr mismatch. The 
transmitter is automatically tuned in less than 20 
seconds and is designed for remote-control 

Type 616A was the first linear 40kW transmitter to 
meet DCA requirements. It combines high power with 
fast tuning while maintaining levels of acoustic noise as 
low as 60dB. Intermodulation between the voice 


channels is -43dB or better, harmonic and spurious 
levels are reduced to 80dB below full rated output 
power. The 616A is claimed to produce 50kW pep with 
better performance than most 40kW transmitters 

The transmitter is a push-button sequentially pro- 
grammed unit that uses solid-state logic circuits 


STATUS 
One hundred and twenty seven of these transmitters 
have been delivered to the US Navy. 


TECHNICAL SPECIFICATION 

Modes: NON, A1A, A2A, ASE, R3E, B8E, J3E, BOW, F1B, 
F3C 

Frequency range: 2-30MHz 


Pa cooling: filtered forced air; 2 56.6m?/minute blowers 
with transmitter 

Temperature range: 0-50°C 

Relative humidity: 0-95% 

Altitude: 3000m 

Weight: approx 4300kg total 


Manufacturer 
Continental Electronics Division of Varian Associates 
Inc, Dallas, Texas. 


Frequency steps: 100Hz 
Power output 

pep: 40kW 

average: 20kW 

Mtbf: 600h 

Mttr: 1h 

Power supply: 200-240 or 440-480V ac, 
3-phase, 75kVA 

Temperature range 

operating: 0-54°C 

storage: -40 to + 75°C 

Relative humidity: up to 95% 
Altitude: full power up to 3000m 
Height: 213.3cm 

Width: 396cm 


50-60HZ, 
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Depth: 111.8cm 
Weight: 3175kg 


Manufacturer 
Continental Electronics Division of Varian Associates 
Inc, Dallas, Texas. 


AN/FRT-85(V) transmitter 


AN/FRT-86(V) HF Transmitter 
Type 618B 


Type 618B is a four-channel, frequency-synthesised, 
isb, forced air cooled, hf transmitter for fixed station or 
transportable use. Peak power is 200kW over the 2 to 
30MHz frequency range with 2:1 vswr mismatch. The 
transmitter is automatically tuned in less than 30 
seconds and is designed for remote-control. 

Type 618B was the first linear 200kW transmitter to 
meet DCA requirements. It combines high power with 
fast tuning while maintaining levels of acoustic noise as 
low as 70dB. Intermodulation between the voice 
channels is -43dB or better; harmonic and spurious 
levels are reduced to 80dB below full rated output 
power. 

The 618B is a push-button sequentially programmed 
transmitter that uses solid-state logic circuits. 


STATUS 
In service with the US Navy. 


TECHNICAL SPECIFICATION 

Modes: as AN/FRT-85(V) (type 616A) hf transmitter 
Frequency range: 2-30MHz 

Frequency increments: 100Hz 

Tuning: automatically within 30s, or manually 
Power output 

pep: 200kW 

average: 100kW 

Mtbf: 6000 

Mttr: 1h 

Availability: 99.8% 

Power supply: 200-240 or 440-480V ac, 50-60Hz, 
3-phase, 375kVA 


AN/FRT-—89 MF Transmitter 
Type 314(E) 


The Type 314(E) communications transmitter is a 
solid-state equipment that has instantaneous channel 
selection capability over its normal 410 to 530kHz 
operating range. Itis designed for unmanned operation, 
and all transmitter operational functions can be 
activated and monitored by remote-control. Special 
circuitry and drive techniques enable the transmitter to 
operate with over 70% efficiency and with a severe vswr 
mismatch at its antenna terminals. The transmitter 
operates into +45-degree load angles, and vswrs in 
excess of 3:1. A six-channel keyer provides instan- 


AN/FRT-86(V) hf transmitter 


Power factor: >0.9 
Temperature range 

operating: 0-54°C 

storage: -40 to + 75°C 

Relative humidity: up to 95% 
Altitude: full power up to 2000m 
Height: 213.4cm 


taneous selection (less than 1 second) of any of six 
frequencies and communications mode. The transmitter 
is self-contained and operates normally between 0 and 
50°C and at up to 95 per cent relative humidity. 


STATUS 

The US Coast Guard and US Navy have these 
transmitters in service. 5kKW versions have been 
delivered to the Government of South Africa. 


TECHNICAL SPECIFICATION 

Modes: cw, mcw (fsk, fax with optional keyer) 
Frequency range: 410-530kHz 

Power output 

A1A: 2kW 

A2A: 1kW 


ENTS 


Width: 708cm 
Depth: 111.7cm 
Weight: 5443kg 


Manufacturer 
Continental Electronics Division of Varian Associates 
Inc, Dallas, Texas. 


Power supply: 200/208/220/230V ac, 50-60Hz, 3-phase, 
4kVA (for mismatch load) 

Temperature range: 0-50°C 

Relative humidity:up to 95% 

Height: 183cm 

Width: 60cm 

Depth: 66cm 

Weight: 263kg 


Manufacturer 
Continental Electronics Division of Varian Associates 
Inc, Dallas, Texas. 


AN/FRT-—91 HF Transmitter 


The AN/FRT-91 (SR-130) is a 1kW transmitter which 
incorporates an SR-216 or SR-220 isb transmitter/ 
exciter with a linear 1kW amplifier and power supply ina 
single standard 483mm cabinet. 


TECHNICAL SPECIFICATION 

Modes: isb, |sb, usb, ame, cw, fsk (optional) 
Frequency range: 1.6-30MHz 

Number of channels: up to 10 

Power supply 

115/230V ac, 47-63Hz, sp 

440V, 60Hz, 3-phase (optional) 
Temperature range: -30 to +60°C 
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AN/GRC-171(V) UHF Transceivers 


The AN/GRC-171(V) is available in two versions; 
AN/GRC-171(V)1 is a uhf/am transceiver, while AN/ 
GRC-171(V)2 is a uhf am/fm equipment. The trans- 
ceivers are designed for air traffic control 
communications at collocated vhf/uhf transmitter/ 
receiver sites. The equipments are completely solid- 
state, providing communications on any one of 7000 
channels in the 225 to 399.975MHz band with 20 watts 
am and 50 watts fm carrier output 

Plug-in modular construction and built-in test 
facilities minimise repair time to less than 15 minutes. 
The solid-state power amplifier is ruggedised for 
operation into high antenna vswrs under severe 
environmental conditions. Equipment mtbf is in excess 
of 5000 hours. 

An optional guard receiver available with the 
GRC-171(V)2 provides reception on 243MHz using the 
same antenna as the main transceiver. A separate 
audio output channel is provided for the guard receiver 


STATUS 
Developed in the mid-1970s, the AN/GRC-171(V) was 


designed to replace the AN/GRC-27. Four hundred and 
thirty five were ordered by the US Air Force at the end of 
1979, adding to the 3000 already produced and in 
service with the US Navy, Army, and Air Force and in 
some 20 other countries. A modified version is in service 
with the US Marines. A further order worth $3.6 million 
was placed by the US Marine Corps in October 1980. 
The GRC-171(V) was also the subject of a development 
and production contract placed by the US Air Force 
early in 1980. Under the contract, the Air Force's Have 
Quick anti-jam radio system is to be based on a 
modified version of the GRC-171(V). Single-channel 
transmitters and receivers using GRC-171(V) modules 
have also been purchased by the Danish armed forces. 


TECHNICAL SPECIFICATION 

Modes: am voice, am secure voice, fm voice, fm Link 11 
data, fsk Link 4 data 

Frequency range: 225-399.975MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Mtbf: > 5000h 

Mttr: <15 minutes 

Power supply: 120/240V ac, 47-420Hz 

Temperature range: -29 to + 60°C 


AR tt heh het a tis 


C-10370/GRC control for AN/GRC-171(V)2 transceiver 


AN/GRC-—211 VHF/AM Transceiver 
(VHF-—400) 


The VHF-400 remotely-controllable high-performance 
vhf transceiver is designed for air traffic control 
communications at collocated vhf/uhf transmitter/ 
receiver sites. The equipment is completely solid-state, 
providing am communications on any one of 1440 
channels in the 116 to 151.975MHz band with 25 watts 
am carrier output. The solid-state power amplifier is 
ruggedised for operation into high antenna vswrs under 
severe environmental conditions. Selected module 
commonality with the AN/GRC-171 can reduce oper- 
ational spares requirement substantially 


STATUS 
In production for the US Air Force. 


TECHNICAL SPECIFICATION 
Frequency range: 116-151.975MHz 
Number of channels: 1440 
Channel spacing: 25kHz 

Mtbf: 5000h 

Mttr: 15 minutes 

Cooling: convection, no blower 
Power supply: 120/240V ac, 47-420Hz: 22-30V dc 
Temperature range: -29 to + 60°C 
Relative humidity: 5-95% 

Height: 222mm 
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Height: 1270mm 
Width: 521mm 
Depth: 559mm 
Weight: 118kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York 


Relative humidity: 5-95% 
Height: 222mm 

Width: 483mm 

Depth: 546mm 

Weight: 43.5kg 


Manufacturer 
Rockwell International, Collins Defense 
cations, Cedar Rapids, lowa. 


Communi- 
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AN/GRC-171(V)1 transceiver with C-7999 control 


VHF-400 vhf/am transceiver 


Width: 483mm rack 
Depth: 546mm 
Weight: 34kg 


AN/GRR-23 and AN/GRR-24 
VHF/UHF Receivers (Models 3101 
and 3102) 


In operation with the US Air Force with their associated 
transmitters (AN/GRT-21 and AN/GRT-22) for air traffic 
control, these solid-state single-channel receivers offer 
a choice of 7000 uhf or 1360 vhf channels. 
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Manufacturer 
Rockwell International, Collins Defense 
cations, Cedar Rapids, lowa 


Communi- 
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STATUS 
In service with US military departments and correspond- 
ing agencies in 40 other countries 


TECHNICAL SPECIFICATIO 
Frequency range: 225-399.975MHz, 116-149.975MHz 
Number of channels 
uhf: 3500 (50kHz), 7000 (25kHz) 

vhf: 680 (50kHz),°1360 (25kHz) 

Channel spacing: 50kHz (optional 25kHz) 
Mtbf: 10,000h (demonstrated 
Mitr: 15 minutes 
Power supply: 105/210, 120/250V ac + 10%, 47-420Hz; 
22-30V dc 

Temperature range 

operating: -29 to +60°C 

storage: -62 to +71°C 

Height: 89mm 

Width: 483mm 

Depth: 305mm 

Weight: 10kg 


AN/GRT—21 and AN/GRT-—22 
VHF/UHF Transmitters 


In operation with the US Air Force with their associated 
receivers (AN/GRR-23 and AN/GRR-24) for. air traffic 
control, these solid-state single-channel transmitters 
offer a choice of 7000 uhf and 1360 vhf channels, The 
vhf exciter and power amplifier are designated models 
3201 and 3211 respectively, and the uhf exciter and 
power amplifier models 3202 and 3212 respectively. 


STATUS 
In service with US military departments and correspond- 
ing agencies in 40 other countries 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975MHz, 116-149.975MHz 
Number of channels 

uhf: 7000 

vhf: 1360 

Channel spacing: 25kHz 

Power output 

solid-state vhf exciter 3201: 10W carrier minimum 
solid-state uhf exciter 3202: 10W carrier minimum 
linear vhf amplifier 3211: 50W carrier minimum 
linear uhf amplifier 3212: SOW carrier minimum 
Mtbf: 10,000h (demonstrated) 

Mttr: 15 minutes 

Power supply 

105/120, 210/240V ac + 10%, 47-420Hz 

exciter only: 24-30V dc 

Temperature range 

operating: -29 to + 60°C 

storage: -62 to + 71°C 


SOLID-STATE EXCITER 
Height: 133mm 
Width: 483mm 
Depth: 421mm 
Weight: 20.4kg 


LINEAR AMPLIFIER 
Height: 177mm 
Width: 483mm 
Depth: 466mm 
Weight: 34kg 


Manufacturer 
ITT Aerospace/Optical Division, Fort Wayne, Indiana. 


AN/GRT-22 uhf transmitter 


AN/GYC-8(V) Digital 
Communications Set 


The AN/GYC-8(V) digital communications set provides 
long-range secure digital communications with suitably 
equipped ground, shipboard or airborne terminals 
Satellite and hf radio links are both available for 


AN/GRR-23 vhf receiver, model 3101 


Manufacturer 
ITT Aerospace/Optical Division, Fort Wayne, Indiana 


AN/GRT-21 vhf transmitter 


message transmission. The equipment is divided into 
two groups: the digital communications processor 
(dcp) group and the radio interface (ri) group. The two 
groups can be separated by up to 1600km and are 
connected by a dedicated four-wire telephone circuit 
The ri group provides the interface between the dcp 
groups and four hf radio channels. Each ri group can 
accommodate up to four dcp groups and provide for 
message exchange between them. The ri group is 


located at asite where hf radio equipment is available. It 
provides for local user access to the radio channels and 
therefore permits the sharing of existing radio facilities. 

The dcp group provides an operator data terminal for 
message composition and handling purposes plus 
interfaces for two satellite sub-systems and the ri group 
wireline 


Digital communications processor group 


TECHNICAL SPECIFICATION 

Satellite capability: 2-channel, 75-2400bits/s 
synchronous 

Hf channels: 4 channels, 50 or 75bits/s quantised fm 
Wireline data rate: 2400bits/s 

Power supply 

dcp: 115V ac, 48-62Hz, sp, 1.35kW 

ri: 115V ac, 48-62Hz, sp, 500W 


AN/URA—42 Sideband Selector 
(SBS-—9) and AFC—2A Frequency 
Control Unit 


Sideband converters in the SBC series have electronic 
circuits packaged on the building-block principle. This 
version consists of two major rack-mounted units: the 
AFC-2A automatic frequéncy control and the SBS-9 
sideband selector 


Temperature range 
operating: 0-50°C 


Manufacturer 
E-Systems, Dallas, Texas. 


The AFC-2A features a dual-loop electronic fre- 
quency control system. The first loop provides a fast 
response time for small frequency errors while the 
second loop corrects for larger errors. Both loops are 
coupled to an electronic memory circuit 

The SBS-9, AN/URA-42, sideband selector consists 
of four plug-in if amplifier/sideband filter channels, 
each with its own age system. Two discrete detector 
audio amplifier channels are provided for isb operation 


USA/GROUND-BASED RADIO 


189 


Radio interface group 


Standard channels provided are 3.5 and 7.5kHz usb 
and Isb 
The SBC series superseded the CV-157/URR 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


AN/URC-79 HF Transmitter 
(SR-120) 


The AN/URC-79 (SR-120) is a 1kW transmitter which 
incorporates an SR-206 transceiver and an SR-106 1kW 
linear amplifier and power supply in a 483mm cabinet 
Power output is 1kW pep, 500 watts average with 1kW 
average as an option. It can be operated for continuous 
duty at the average power rating. Channel change time 
is 3 seconds on average 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 


Number of channels: up to 10 
Power output: 1kW pep, 500W average; 1kW average 
(optional) 

Power supply 

115/230V ac, 50-60Hz 

440V, 60Hz, 3-phase (optional) 
Temperature range: -30 to + 60°C 
Height: 1041mm 

Width: 521mm 

Depth: 559mm 

Weight: 118kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York 


AN/URC-103(V)1 HF/SSB 
Transceiver 


The AN/URC-103(V)1 is a 1kW transceiver which can be 
used for fixed-station or transportable communication 
systems. It can be operated as a locally-controlled 


transceiver or as part of an automated, multiple 
transceiver remote-controlled system 
It uses a variation of the RF-230 (RT-5058(P)/ 


URC-505(V))as a receiver/transmitter, designated the 
RT-1391(P)/URC. The rf filter unit, the RF-551A/270 
(SA-2347/URC), switches the filter unit automatically 
from a preselector in receive to a postselector in 
transmit for simplex mode of operation. The linear 
power amplifier is the RF-110A (AM-7127/URC) rated 
conservatively at 1kW pep/average output. The power 
Supply for the system is the RF-124 (PP-5237/UR) 
Suitable for 230-volt single-phase operation 


STATUS 

In 1981 the equipment was selected by the US Army 
for its HF EUCOM upgrade programme. NSN is 
5820-01-121-1992 


TECHNICAL SPECIFICATION 

Modes: J3E usb or Isb, H3A ame, A1A cw, fsk (with 
optional modem) 

Frequency range: 2-30MHz in 100Hz increments 
Power output: 1kW pep and average 

Power supply: 230V ac +10%, 47-63Hz, sp 
Temperature range: 0-50°C 

Relative humidity: 0-95°% 


Manufacturer 


Harris Corp, RF Communications Group, Rochester, 
New York 


AN/URC-103(V)1 hf/ssb transceiver 


Joccoves 
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AN/URC-119(V) Series HF Radio 
Set 


The AN/URC-119(V) (RT-1446/URC) is a microproces- 
sor-controlled hf transceiver series rated at 100 watts 
pep and average power. The solid-state power amplifier 
provides continuous full-output power during keydown 
operation. All operating and metering functions of the 
transceiver are remotely controllable over two- or 
four-wire phone lines. In addition, a built-in phone patch 
and internally-mounted afsk option are provided. The 
radio is compatible with standard US Department of 
Defense (DoD) encryption devices. 

The AN/URC-119(V) is tuned by selecting a frequency 
(or preset channel) and keying. All other functions, 
including linear power amplifier and antenna tuning, 
are performed automatically. 


AN/URR-74(V) HF Receiver 
WJ-8718 


The WJ-8718 general-purpose synthesised receiver is 
designed for use in either a manual mode or with remote 
digital control. Numerous performance and control 
options are available. Should requirements change, 
plug-in modular construction throughout allows most 
options to be field-installed after initial delivery. 


AN/URT-17 and AN/FRT-55 HF 
Transmitters GPT—750 Series 


The established GPT-750 series, AN/URT-17 (US Navy) 
and AN/FRT-55 (US Army), is a family of ssb and 
general-purpose transmitters which offers a wide 
variety of capabilities for voice and data transmission 
These transmitters cover the 2 to 32MHz frequency 
range and carry a conservative rating of 750 watts pep 
and 1kW average power output. 


STATUS 

Over 1000 of these transmitters are currently in military 
and commercial service in more than 20 countries in 
climates varying from tropical to arctic 


TECHNICAL SPECIFICATION 

Frequency range: 2-32MHz, bandswitched 
Power output 

cw, fsk or fax: 1kW 

am: 750W 

pep, ssb or isb: 750W 

Temperature range: 0-50°C 

Relative humidity: up to 95% 

Altitude: 3000m 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


GPT-750 hf transmitter 


AN/URT-—37(V)1 HF Synthesized 
Transmitter HFT—10KJ2 


The HFT-10KJ2, AN/URT-37(V)1, is a small 10kW 
transmitter. Nominally rated at 10kW pep and average, it 
will deliver substantially higher power with no overload. 

The drive unit is the MMX-2 multi-mode exciter that 


Related equipment is the AM-7223/URC 500-watt 
amplifier, the AM-7224/URC 1kW amplifier, and the 
PP-7913/URC 1kW power supply. 


STATUS 

The AN/URC-119(V) has been selected by the US DoD 
for a range of applications, including fixed station, 
transportable, tactical and mobile. 

Harris is currently under contract to deliver these 
Pacer Bounce radios tothe US Navy for use on their 
Patrol Hydrofoil Missile ships, and the US Army for the 
Conus-Reconstitution HF Radio Program. 

The USAF approved the results of the equipment's 
demonstrated mean time between failure testing in 
mid-1987. 


TECHNICAL SPECIFICATION 
Modes: A3J usb/lsb, A8H compatible am, A2J cw, afsk 
Frequency range: 1.6-30MHz 


STATUS 
In production, 


TECHNICAL SPECIFICATION 

Modes: A3E am, F1B fm, F2B fm, F3E fm, F3C fm, NON 
cw, A1A cw, A2A mcw 

Frequency range: 5kHz-30MHz 

Power supply: 115/220V ac +15%, 48-410Hz, 70W 
nominal, 9OW with max options installed 

Temperature range: 0-50°C 

Height: 138mm 


provides up to 250mW drive in all modes normally 
encountered in the hf spectrum. Stability is nominally 1 
part in 10® per 24 hours and frequencies in the 1.6 to 
30MHz range can be selected instantly at 100Hz 
intervals. 

In the automated version the transmitter will tune in 
less than five seconds to all previously selected in-band 
frequencies and less than ten seconds for full frequency 
excursion, The HFT-10KJ2 can be remotely-controlled 


Number of channels: 99 

Power output 

A3J: 100W pep/average 

ASH: 25W carrier nominal 

A2J: 100W pep 

Temperature range: -30 to + 50°C 
Height: 222mm 

Width: 425mm 

Depth: 508mm 

Weight: 38.6kg 


Manufacturer. 
Harris Corp, RF Communications Group, Rochester, 
New York, 


Width: 483mm 
Depth: 493mm 
Weight: 0.77kg approx 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


on special order using the COPC-2 control system. In 
this condition, the transmitter is automated and can be 
preset to one of four specific power output levels. 


TECHNICAL SPECIFICATION 

Modes 

AiAcw, A8E am, H3E ame, R3E usb, J3E usb, B8E Isb/isb 
option: F1B fsk, F8C fax 


Frequency range 

2-30MHz 

option: 1.6-30MHz 

Power output: 10kW 2-tone pep; 12-15kW with slight 
distortion; 10-12kW average based on frequency; 
4-level power output adjust, preset 


B-—1000 Linear Amplifier 


The B-1000 is a 1kW pep linear amplifier designed for 
use with Digiscan (Z series) equipment and covers the 
1.6 to 30MHz range. 

The solid-state unit uses eight transistors in four 
300-watt amplifier modules. Power combiners are used 
to increase reliability by allowing reduced power 
operation in the event of failure of one or more of the 
amplifier modules. Each individual module is separately 
protected by fuses against excessive collector current. 
The power supply is protected by a manual reset circuit 
breaker located on the front panel. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Power output 

ssb: 1kW or 600W pep 

cw: 1kW (50% duty cycle), 6(00W (100% duty cycle) 
Power supply: 115/230V ac, 50-60Hz, sp 

Height: 410mm 

Width: 546mm 

Depth: 635mm 

Weight: 67.5kg 


Manufacturer 
Communications Associates Inc, Huntington Station, 
New York. 


CM-520N/HQ UHF Transceiver 


The CM-520N/HQ uhf transceiver is a 7000-channel am 
radio operating in the 225 to 400MHz band. The 
Have-Quick compatible unit is designed for applications 
in which multiple radios are co-sited, including aircraft, 
atc towers, ships and communications vans. Twenty- 
four channels can be preset, and channel spacing is 
25kHz. 


CQS-100 Channel Quality 
Sounder ; 


The CQS-100 is a real time channel quality measure- 
ment system which monitors hf (2 to 30MHz) skywave 
transmission characteristics over medium to long 
communication circuits. Quantitative measurements of 
the channel parameters are made utilising a low power 
pilot tone transmission. All transmissions are made 


CV-1758/URR Receiving Mode 
Selector MSR-9 


The MSR-9 receiving mode selector, CV-1758/URR, will 
adapt any standard communications receiver operating 
with a 455kHz if output signal to the reception of usb or 
Isb signals. Although the MSR-9 has been designed 
specifically for detecting ssb signals, the filter circuits 
incorporated within this unit will improve the reception 
of cw, mew, am and fsk signals by providing sharp 
discrimination between a desired signal and undesired 
adjacent interference. 


Power supply: 210/220/230/240/250V ac, 50 or 60Hz; 
370/380/390V with external transformer. All 3-phase; 
approx 27kW 

Temperature range: 0-50°C 

Relative humidity: 90% 

Height: 175.2cm 
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Width: 85cm 
Depth: 96.5cm 
Weight: 540kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 
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B-1000 linear amplifier 


The transmitter portion of the radio delivers 200 watts 
cw. A wideband data channel provides compatibility 
with secure voice encryption devices. The transceiver is 
powered by 120/240 volts ac, 47 to 440Hz, or 28 volts de. 
It measures 130 x 480 x 510mm and weighs 30kg. It 
has aclaimed mtbf of 6000 hours and an mittr of around 
20 minutes. 

A non-eccm companion equipment, the CM-515N, 
has a 1280 channel capacity and a 50-watt output. It 
operates in the 118 to 150MHz band. 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


within assigned communication channel bandwidths. 
From all the assigned channels, the unit selects the one 
most suitable for the transmission of digital data or 
voice and recommends this channel to the operator. 
Alternatively, the device can be directly connected to 
control the communication system without operator 
intervention. The equipment can be operated in simplex, 
duplex or star configurations. 


Manufacturer 
Andrew Corp, Orland Park, Illinois 


CQS-100 sounder 


Either usb or Isb reception is selected by a front-panel 
control. 6kHz bandspread tuning in the selected 
sideband permits rapid fine tuning of the received 
signal. 


TECHNICAL SPECIFICATION 

Modes: ssb upper or lower, am, cw, mew, fsk, fax 
Input frequency: 455kHz 

Tuning bandspread: + 3kHz 

Power supply: 115/230V ac, 50-60Hz, sp, 65W 
Temperature range: 0-50°C 

Relative humidity: up to 90% 

Height: 134mm 

Width: 483mm 


DDR-5BR Remote-control HF 
Receiver 


The DDR-5BR is a TechniMatiC-tuned receiver system 
that can be tuned from any remote point via a radio 
circuit or land-line to any of its operating frequencies 
and operating modes automatically by pre-cut tape, 
manual selection or card. Change from one operating 


frequency and mode to another is accomplished in one 
to nine seconds. 

The model DDR-5BR has a memory system that 
accepts 7.42 or 7 Baudot teletypewriter code from the 
remote console, stores the information and supplies it to 
the receiver's tuning mechanism on command. 

The receiver system features an rf amplifier that is 
capable of accepting at least 100dB rf variations 
without affecting the technical characteristics of the 
unit, a synthesizer tunable in 100Hz steps that maintains 


Depth: 285mm 
Weight: 12.9kg 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL specifi- 
cations wherever practicable 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


the receiver's accuracy at 1 part in 10® per 24 hours and 
an automatic frequency control unit that allows the 
receiver to lock on an unsynthesised sideband signal 
with as much as 30dB carrier suppression. 


TECHNICAL SPECIFICATION 

Modes: am, ssb, isb, fsk, fax, cw and mcw 

Frequency range: 2-32MHz, 100Hz steps 

Power supply: 115/230V ac, 48-62Hz, sp; max power at 
115V approx 1kW 
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Temperature range: 0-50°C 
Relative humidity: up to 90% 
Height: 210.8cm 

Width: 61.5cm 

Depth: 76.2cm 

Weight: 362.9kg approx 


F—1607/U Radio Frequency 
Distribution Unit 


The F-1607/U radio frequency distribution unit con- 
ditions vhf and uhf signals through a combination of 
high pass, low pass, band reject and notch filters. By 
selecting the appropriate filters individually or in 
combination operators can eliminate close proximity, 
adjacent frequency interference. ,, 

Each rack mounted F-1067/U contains two complete 
units each of which can take incoming signals from a 
single antenna, process the signal through the selected 
filters and distribute the signal to up to eight receivers. 
This gives a total system capacity of 16 outputs from 2 
antennas. 


——]. MM 


F2338 Interlink Repeater System 


The F2338 Interlink provides the facility to interconnect 
a MICOM hf ssb radio to a vhf or uhf fm radio. This then 
allows the range of the vhf/uhf fm radio net to be 
extended by thousands of kilometres. The unit can be 
used in both vehicular and fixed station installations. 
The Interlink is ruggedised to MIL-STD-810C standards. 

The F2338 responds to voice signals only using a 
patented constant sinad squelch circuit, thereby 
eliminating false keying by noise bursts. An audible 
retransmission indication is provided via a tone, which 
advises fm network users of transmissions originating 
from the hf ssb network. The fm network is protected 
against continuous lockup from the hf ssb radio. The 
F2338 measures 51 x 178 x 242mm and weighs 1.6kg. 


STATUS 
In production 


F2340 HF SSB Linear Amplifier 


The F2340 is a solid-state linear amplifier capable of 
delivering 1000 watts average and pep continuous duty 
over the 2 to 30MHz range. It is intended for fixed station 
installations. It has been designed for voice, cw and 
data (rtty, arq, packet) service. The modular design uses 
mos-fet power transistors in interchangeable and field 
replaceable 300-watt modules. Frequency information 
is obtained via a frequency counter circuit, eliminating 
the need for special interfaces and making the amplifier 
compatible with almost any exciter 


STATUS 
In production, 


F2408 Rapid Deployment Package 


The F2408 allows any new or existing front mount 
MICOM hf ssb transceiver to be configured for rapid 
transportation and set up. The case is made of heavy 
gauge 2mm aluminium, and is dust and splash 
resistant. The radio and power supply are internally 
shock-mounted and meet MIL-STD-810C. The front 
Opening case allows operation even if other items are 
stacked on top. The unit will operate from 12 volts de, or 
from 115 or 230 volts ac, 47-440Hz. Automatic 
switchover to the dc source occurs if the ac input fails. 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL specifi- 
cations wherever practicable 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


The F-1607/U covers a frequency range of 20 to 
720MHz with the following filters: 720MHz low pass, 
88MHz low pass (switchable), 435MHz bandstop 
(switchable), notch filter (tunable) and 20MHz high 
pass. The unit meets MIL-STD-810 specifications for 
humidity, shock and vibration. 

The standard unit measures 133 x 483 x 153mm 
and weighs 18kg. The F-1607/U operates from 95 to 135 
volts ac or 190 to 270 volts ac (internally selectable), 4 to 
420Hz, 30 watts maximum. 


Manufacturer 
Cubic Communications, Oceanside, California. 


Interlink unit 


Manufacturer 
Motorola Inc, Schaumburg, Illinois. 


TECHNICAL SPECIFICATIONS 

Frequency range: 2-30MHz 

Number of channels: unlimited within frequency range 
Tuning time: 0.5s max 

Impedance: 50 ohms 

Rf input power: 10W nominal 

Intermodulation distortion: 3rd order 31dB below pep 
Harmonic attenuation: -73dB below carrier (-63dB for 
2 to 4MHz) 

Power output: 1000W +0.5dB average and pep 
Power supply: 115/230V ac, + 10-20%, 50/60Hz, sp 
Temperature range: -30 to + 60°C 

Relative humidity: 90% at 50°C 

Height: 757mm 

Width: 517mm 

Depth: 574mm 

Weight: 68kg 


Manufacturer 
Motorola Inc, Schaumburg, Illinois. 


F2340 amplifier 


The internal power supply is conservatively rated 
and protected against overcurrent, overvoltage and 
overheating. A tape dipole antenna is stored in the case 
and an automatic antenna tuner for 2 to 30MHz 
operation is available. The case measures 480 x 507 x 
207mm and, with an ac supply, weighs 18.2kg. 


STATUS 
In production. 


Manufacturer 
Motorola Inc, Schaumburg, Illinois. 


DDR-5BR remote-control receiver 


F2408 deployment package 
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Conventional System 


100 


Farcos 


The new HF 
communication 
systems from AEG 
drastically reduce 
transmitting times. 


In all modern armed forces fast 
and secure data transmission Is a 
fundamental premise for short 
reaction times. The same applies 
equally for administrations and 
organizations responsible for 
security. Up-to-date information 
must be available immediately to 
allow the proper decisions to be 
taken for the efficient deployment 
of forces. 


Mobile communication station 


A12. WAK 3328E 


Communication between the 
units must therefore be automated 
in high degree and be immune 
to interference. At the same time 
resistance towards intentional 
and atmospheric interference is 
the higher the shorter the trans- 
mission time and the time for the 
establishment of an undisturbed 
link. 


AEG supplies complete HF 
communication systems whose 
concept and reliability represent 
the latest state of the art. Operat- 
ing in conjunction in the fast 
adaptive HF radio communica- 
tion system Farcos, the HF modem 
Echotel and the radio processor 
Arcotel achieve a unique standard 
worldwide: cutting the trans- 
mission time to 3% of the time 
needed previously and reacting 
extremely rapidly to interference 
along the transmission path. 

Both mean an appropriate 
improvement of the ECM resist- 
ance. 


A further new feature is that 
control, monitoring and message 
processing take place at a display 
terminal. Thus the operator 

can disregard routine work and 
concentrate completely on 
service-oriented activities. Such 
HF communication systems 

are only one example of the 


activities and innovations of AEG. 
We are also leading innovators for 
monitoring and search receivers, 
jamming transmitters as well as 
for equipments and systems for 
the detection and analysis of 
signals up to the GHz bands. 
Please write to 


AEG Aktiengesellschaft 


Theodor-Stern-Kai 1-3 
D-6000 Frankfurt 70 


AEG 


GCA 1000 Series Ground-to-air 
Radios 


GCA 1000 series ground-to-air radios are designed for 
use in air traffic control and air defence radar 
installations. They are available with single- or multi- 
channel capability in either vhf or uhf models. The vhf 
model covers the band 116 to 151.975MHz in 25kHz 
increments, thus providing 1440 usable vhf channels. 
The uhf model's range is 225 to 399.975MHz, providing 
7000 usable uhf channels. This broad frequency 
coverage is enhanced by a permanent memory 
capacity for 16 channels. In multi-frequency units, these 
channels are operator selectable by a front-panel 
tuning control; all other available frequencies are under 
thumbwheel switch control. 

When used with the GCA 1000 series remote-control 
unit, the transmitter and receiver can be remotely 
controlled from the operator's console. The remote- 
control is a wire link unit effective up to 300 metres. In 
addition to frequency selection, power on/off, remote 
keying, volume, high power switchover and status 
indication are available to the remote operator. 

Mtbf of the series is 10,000 hours, and mttr is 15 
minutes. A broadband linear power amplifier (LPA 1000 
series) boosts the output of the GCA 1000 to 50 watts. 


TECHNICAL SPECIFICATION 
Frequency range 

vhf: 116-151.975MHz 

uhf: 225-399.975MHz 
Number of channels 

vhf: 1440 

uhf: 7000 

Channel spacing: 25kHz 
Power output 

vhf: 25W am carrier 

uhf: 2OW am carrier 

Power supply: 120/240V ac, 47-420Hz; 22-30V dc 
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GCA 1000 radio 


OPERATIONAL SPECIFICATION 

Designed to meet military standards for 
rack-mounted equipment and 
specifications 


ground 
equipment emi 


GPR-10 General-purpose MF/HF 
Receiver 


The GPR-10 is available in a number of forms by 
changing components on a plug-in basis together with 
appropriate front-panel modifications. A remote control 
capability is available for users with a relatively large 
volume requirement. 

This solid-state receiver has counter read-out of the 


GSB-900DX HF/SSB Transceiver 


The GSB-900DX is a modified version of the GSB-900. 
Two complete and independent banks of frequency 
controls are provided which permit the dialling of two 
separate frequencies (primary and secondary). A third 
position on the frequency control provides half-duplex 
Operation with transmission on one frequency and 
reception on another. Switching between transmit and 
receive frequencies is performed by the ptt switch. 


GSB-900ER 
Microprocessor-controlled 
Synthesized HF Transceiver 


The GSB-900ER features a simplified front panel design 
with keyboard control. Ninety-nine channels, including 
frequency and mode of operation, can be programmed 
in the field. These channels can be programmed for 
simplex or half-duplex operation. Other features include: 
simplified one-button tuning, frequency clarifier, 
squelch, rapid frequency increment/decrement, and an 
auxiliary port on the front panel for interfacing with 
external equipment such as crypto devices. 

The transceiver can transmit on any of the 284,000 
possible frequencies in the 1.6 to 30MHz range. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw. Fax and fsk with optional 
external modems 

Frequency range: 1.6-30MHz 

' Number of channels: 284,000, synthesised 

Stored channels: 99 

' Power output 

ssb: 100W pep and average, nominal 

cw: 100W average, nominal 


frequency to which the receiver is tuned, afc, isb and 
independent agc control of the isb channels. An if 
monitor output of 12kHz bandwidth is provided for 
processing four-channel isb reception. 

Continuous tuning and electronic bandswitching 
cover the 500kHz to 32MHz frequency range. 


TECHNICAL SPECIFICATION 

Modes: am, ssb and cw; isb available 

Frequency range: 500kKHz-32MHz with continuous 
tuning and electronic bandswitching 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw (fsk, fax with external modem) 
Frequency range: 1.6-30MHz in 100Hz increments 
Power output (nominal) 

ssb: 100W pep and average 

cw: 100W average 

ame: 30W carrier 

Temperature range: -30 to +65°C 

Relative humidity: 100% at 50°C 

Power supply: 115/230V ac + 15%, 50-60Hz; 13-26V dc 
+10% 


Manufacturer 
Aydin Corp, Horsham, Pennsylvania. 


Power supply: 110/220V ac, 50-400Hz, 50W 
Temperature range: 0-50°C 

Relative humidity: 95% 

Height: 177mm 

Width: 483mm 

Depth: 508mm 

Weight: 22.6kg approx 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


Height: 152mm 
Width: 464mm 
Depth: 467mm 
Weight: 22.7kg 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B 
Enclosure: MIL-STD-810B, Table || 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


GSB-900ER transceiver 


Power supply 

115/230V ac +15%, 50-60Hz 
optional: 13-26V dc +10% 
Temperature range 

100W pep output: -30 to +65°C 
100W average: -30 to + 50°C 
Relative humidity: 100% at + 50°C 


Height: 152mm 
Width: 464mm 
Depth: 537mm 
Weight: 29.7kg 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida 
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GSB-900SC HF/SSB Transceiver 


The GSB-900SC is the most recent version of the 
GSB-900 series of transceivers. The GSB-900SC retains 
all the features of the GSB-900DX plus the ability 
to store 100 preset frequency channels. Channel 
frequencies can be set up or changed in the field and 
can be secured and controlled from the front panel of 
the equipment 

A built-in memory will store either simplex or 
half-duplex frequencies. The key lock on the frequency 
control mode switch permits restricted access to 
monitoring and changing the frequencies set on any 
channel 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw. Fsk and fax with external 
optional modems 

Frequency range: 1.6-30MHz (100Hz steps, plus vfo) 
Number of channels: 284 000, synthesized 
Stored channels: 100 (100 simplex or up 
half-duplex, 40 simplex) 

Power output 

ssb: 100W pep and average, nominal 

cw: 100W average, nominal 

ame: 30W carrier, nominal 

Power supply 

115/230V ac, 50-60Hz +15% 

optional: 13/26V dc +10% 


to 60 


GSB-900SC/R Remotable 
Synthesized HF Transceiver 


The GSB-900SC/R is a modified and more versatile 
version of the GSB-900SC. It retains all the functions 
and features of the GSB-900SC but is enhanced by the 
capability to remote the operational functions via a 
two-wire (six-wire for dc) dtmf signalling technique. 

The transceiver has a built-in memory that will store 
either simplex or half-duplex frequencies, Programming 
frequencies into the 100 available channels is designed 
to be readily performed in the field on the transceiver 
front panel. A key lock on the transceiver permits 
restricted access to monitoring and frequency changes. 

The optional remote-control! unit (GRC-901) allows 
selection of any one of the 100 pre-programmed 
channel frequencies and control of the primary power 
to the transceiver. It contains a built-in speaker and 
both volume and squelch controls for reception. It 
allows antenna coupler tuning and indicates the tuning 
status prior to transmission. 


STATUS 
In production and in service with the US Coast Guard 


TECHNICAL SPECIFICATION 
As GSB-900SC 


ANTENNA COU 


GSB-900SC transceiver 


Temperature range 

100W pep output: -30 to + 65°C 

100W average: -30 to +50°C (continuous fsk with 
external blowers) 

Relative humidity: 100% at +50°C 

Height: 152mm 

Width: 462mm 

Depth: 457mm 

Weight: 29.7kg 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B (with shockmount); 
MIL-STD-108, Table II (Splashproof) 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


GSB-900SC/R transceiver 


OPERATIONAL SPECIFICATION 
As GSB-900SC 


GSC-902 Selective Calling 
Encoder/Decoder 


The GSC-902 selective calling encoder/decoder is 
designed to operate as a companion to the GSB-900 
series of transceivers to enhance their network com- 
munications capability. The unit provides up to 3125 
unique tone code groups allowing 125 stations to be 
selectively called. The station call codes are accessed 
from the front panel. When called the GSC-902 
microprocessor automatically identifies the call sign as 
its own, activates the front panel audio and visual 
alarms, and directs the radio to transmit a response 
back to the calling station. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Encoding capacity: 125 

Power supply: 28V dc, 390mA (supplied by transceiver) 
Temperature range: -30 to +65°C 

Relative humidity: 100% at + 50°C 

Height: 62mm 

Width: 187.5mm 

Depth: 240.4mm 

Weight: 1.45kg 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


GSC-902 selective calling encoder/decoder 


OPERATIONAL SPECIFICATION 
Shock/vibration to MIL-STD-810B; enclosure to MIL- 
STD-108, Table Il (splashproof) 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


GSL-1900A 1kW HF Power 
Amplifier 


The GSL-1900A is a rugged linear power amplifier 
designed for use in a military environment. It provides a 
1kW pep and average power output over the operating 
range of 1.6 to 30MHz. Tuning is fully automatic on 
receipt of a tune command signal from the exciter and 
the tune cycle program has provision for controlling the 
tuning sequence of an associated antenna coupler. 
The time required from initiation of command to 
completion of the tuning process is typically a few 
seconds but in no case longer than three seconds. 

It is designed for use with the GSB-900 and 
associated equipment and is packaged accordingly. It 
can be combined with other units in a free standing form 
with optional stacking brackets or can be housed In a 
standard 488mm rack. The power amplifier can be 
operated from its own front panel controls or can be 
slaved to the GSB-900 by utilisation of a small control 
panel that plugs into the face of the transceiver or 
exciter. Both alc and acc drive control information 
outputs are provided for exciter drive signal control 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz continuous 
Power output: 1kW pep or average 

Tune time: 3s max 

Load vswr: 3:1 max 

Input vswr: 1.3:1 max 

Rf drive power: 40W max 

Temperature range: -30 to + 50°C 
Relative humidity: 95% at +50°C 


PA UNIT 

Height: 355mm 
Width: 457mm 
Depth: 558mm 


PS UNIT 

Height: 221mm 
Width: 457mm 
Depth: 558mm 
Weight: 87.5kg 


OPERATIONAL SPECIFICATION 
Shock: MIL-STD-810B, Method 516, Procedure 1 (15g) 
Vibration: MIL-STD-167, Type 1 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida 
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GSR-921 Pre/Post-selector 


The GSR-921 is a combination receiver pre-selector and 
transmitter post-selector suitable for applications where 
collocation of low power 2 to 30MHz transceivers 
(man packs) are an operational requirement. The 
post-selector features a power boost capability provid- 
ing a 3dB increase of rf output power at the specified 
selectivity. The unit meets MIL-STD-810 for shock, 
weighs 20 kilograms and measures 133 x 432 x 
508mm 


STATUS 
In use with US Marine Corps 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida 


GSR-921 pre/post-selector 


HFT—1KJ2 HF Transmitter 


The HFT-1KJ2 is a solid-state synthesised transmitter. 
The tube is capable of dissipating enough power to 
allow the transmitter to operate at 1kKW peak and 
average power output level. 

The driver is the model MMX-2 exciter which provides 
between 0 and 150mW rf drive (continucusly adjustable) 
across the 2 to 30MHz frequency spectrum; the range 
can be extended to 1.6MHz at the low end. The exciter is 
fully synthesised and is capable of operating on all 
modes normally encountered, including two-channel 
isb. No tuning of the exciter is necessary; frequencies 
are instantly determined by digital selection at the front 
panel. A multimeter is mounted on the exciter for 
monitoring the operation of critical circuits 

In the automated version, complete tuning of the 
transmitter is accomplished in less than five seconds. If 
the model ATS-3 antenna tuning system is used, 
automated tuning through to a 10.6-metre vertical 
antenna Is possible 


TECHNICAL SPECIFICATION 

Modes 

A1lA cw, A8E am, H3E ame, R3E usb, J3E usb, B8E 
usb/Isb 

option: fsk/fax 


~HFT-10K HF Transmitter 


The HFT-10K hf transmitter group provides in excess of 
10kW of rf power for broadcast and long-haul, 
point-to-point communications. It is used at fixed sites, 
in transportable vans, on ships, and in military aircraft 

Features include preset power output levels, micro- 
processor remote-control, built-in monitoring of critical 
Circuits, and complete manual override of all operating 
controls 

All circuits are solid-state, excluding those handling 
higher power in the final rf stages. Maximum use is 
made of removable assemblies securely fastened to the 
Main chassis 

Replacement parts are accessible from the front of 
the transmitter which simplifies maintenance and allows 


Frequency range 

2-30MHz 

option: 1.6-30MHz 

Power supply: 230V ac, 50-60Hz, sp. 3-phase power 
available 

Temperature range: 0-50°C 

Relative humidity: 95% 


MODEL HFT-1KJ2 (MANUAL TUNING) 
Height: 93.9cm 

Width: 55. 8cm 

Depth: 71.1cm 

Weight 

incl cabinet: 136kg 


MODEL HFTA-1KJ2 (AUTO TUNING) 
Height: 101.6cm 

Width: 55. 8cm 

Depth: 71.1cm 

Weight 

incl cabinet: 136kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


HF T-1KJ2 hf transmitter 


side-by-side installation of more than one system 
Extension track slides are mounted to most modules 
with interconnect cables of sufficient length to permit 
complete operation of the HFT-10K during servicing. A 
safety interlock system is built-in to each transmitter for 
protection of both the operator and the equipment 


TECHNICAL SPECIFICATION 

Modes: cw, am, ame, usb, isb, fsk, fax 

Frequency range: 2-30MHz multi-channel or synthe- 
sised 100Hz increments 

Power output: 10kW pep (ssb). 10kW average (cw/fsk) 
key down and locked 

Power supply: 230V ac, 50-60Hz. 3-phase with + 10% 
taps. Nominal 22kW 

Temperature range 

operating: 0-50°C 

storage: -30 to + 75°C 


195 


GSL-1900A power amplifier 


Relative humidity: up to 90% at sea level 
Height: 175cm 

Width: 84cm 

Depth: 97cm 

Weight: 545kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 
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HF/VHF Power Bank 


The power bank system has an extended frequency 
range covering the hf and low-band vhf/fm operating 
frequencies 

The system, which can be configured for the S-250 
sheltered vehicle, shipboard or other transportable 
shelter, qgllows real time power allocation between 
operating circuits and provides redistribution of transmit 
circuits between a number of antennas or into a 
single broadband antenna. These operational features 


eliminate the need for high-power switches, multi- 
couplers or power controls 

The super-linear broadband power amplifier, the 
heart of the power bank system, has an instantaneous 2 
to 88MHz bandwidth compatible with hf, tactical vhf/fm 
and meteor burst communication operations. The 
power bank operates with multiples of exciters and one 
or more antennas, providing simultaneous communi- 
cations in each and all bands through a single amplifier 
and minimal antennas. The power amplifier has a 
graceful degradation feature across all communication 
circuits 


M50A HF/VHF Transceiver 


The MSOA is a 484,000 channel equipment covering the 
1.6 to 50MHz range. Its modes are Isb, usb, ame, cw, 
voice, data, fsk, fax, burst and sstv. Power output Is 5-, 


MA 6724 HF Exciter 


The MA 6724 hf exciter assembly is a solid-state, 
frequency synthesised signal source covering the 1.6 to 
30MHz frequency range in 10Hz steps. It is constructed 


10-, 20- or 50-watts selected from the front panel. The 
equipment measures 134 x 196 x 84mm and weighs 
4.5kg with battery 


Manufacturer 
Southcom, Escondido, California 


as a matching drive unit for the TA 6944 series of power 
amplifiers. It can be controlled locally or remotely via an 
asynchronous serial data interchange bus. 

The exciter provides selection of upper or lower 
sideband, compatible double sideband, phase modu- 
lation, independent sideband or radio telegraphy. An 


The power bank has been demonstrated with 
the RT-1209/URC, AN/PRC-104, AN/PRC-104 STAu, 
SC-140, SC-140 ECCM, RF 1310, T-1322/SRC, HF-8010, 
Andrews CQS, AN/TRQ-35(V), AN/GRC-106, DU-505, 
and AN/URC-97 hf equipments. Also the AN/PRC-77, 
RT-841/PRC-77, RT-524, AN/MRC-135, PRC-1077, 
RT-1439, AN/PRC-124, MP-83 and MCC Meteor Burst 
vhf equipment 


Manufacturer 
Litton Systems Inc, Amecom Division, College Park, 
Maryland 


audio frequency shift mode is provided for use with an 
external modulator. 
The unit is compatible with MIL-STD-188C. 


Manufacturer 
Racal Communications Inc, Rockville, Maryland, - 


MICOM XR HF SSB Mobile 
Transceiver 


The MICOM XR is a ruggedised version of the MICOM X 
transceiver. It covers the 2 to 30MHz frequency range 
and meets full military specifications for shock and 
vibration without the use of shock absorbers or special 
external mounting hardware. In addition, the XR uses 
standard military audio connectors for the microphone 
and loudspeaker 

The standard features include 120 fully-synthesised 
channels which are front-panel programmable. A 
programming lock is provided to prevent inadvertant 
operator frequency change. Each channel memory 
stores the transmit and receive frequency as well as 
operating mode. The radio can scan 10 channels, and 
has a patented rf power indicator which shows the 
operator a relative indication of both forward and 
reflected power. Both the key pad and the Icd display 
are backlit for night operation, and a dimmer switch is 
included. The unit includes a patented voice-operated 
squelch circuit, as well as clarifier and noise blanker. 

The MICOM XR meets MIL-STD-810D for shock, 
vibration, rain, dust and salt fog. One available option is 
the Digicall selective calling facility which can support 
up to 9999 codes in any combination of group or 
individual codes. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, pilot, cw 

Frequency range: 2-30MHz (100HZz steps) 

Channel storage: 120 channels, any combination of 
simplex or half-duplex 

Power output: 125W pep 

Power supply: 13.8V dc +20%, 100-240V ac 
Temperature range: -30 to + 60°C 


MMxX-—2 Multi-mode Exciter 


The MMX-2 series multi-mode solid-state exciter also 
contains a modulator-synthesizer-keyer combination 
which provides low-level rf excitation on all modes of 
transmission normally encountered in the hf frequency 
spectrum. 

It is tuned from 1.6 to 30MHz continuously via six 
decade controls which display the output frequency 
directly in 100Hz increments. All outputs are referenced 
directly to either an internal 1MHz standard of 1 part in 
10° stability or optionally to an external higher stability 


MICOM XR transceiver 


Relative humidity: 95% at 50°C 
Height: 85mm 

Width: 262mm 

Depth: 371mm 

Weight: 9.5kg wob 


standard. Up to 250mW of rf power is available to drive 
the associated linear amplifier. 


TECHNICAL SPECIFICATION 

Modes: isb, usb, Isb, am, ame, cw, fsk, fax 

Frequency range: 1.6-30MHz in 100Hz steps 

Power output: 0-250mW, continuously adjustable 
Keying 

cw: key-jack on front panel and terminals on rear apron 
allow up to 300wpm carrier keying, dry contact 

fax: 1-10V dc provides linear shift of 800Hz 

Keying speed: up to 75bd (higher speeds available) 
Power supply: 110/230V ac, 50-60Hz, sp; 6|0W 


MSR 1020 Linear Amplifier and 
MSR 6212 Power Supply 


The MSR 1020 is a linear amplifier primarily intended for 
use with the Mackay MSR 8000 transceiver or MSR 6700 
exciter in hf base stations where a 1kW transmitter 
output is specified. It will accept all usual modes of 


transmission, including isb, rtty and cw, and covers the 
range 1.6 to 30MHz. There are no operational controls 
or indicators on the front panel so the MSR 1020 can be 
installed remotely from its associated driver 

Modular construction is used; each major module 
can be unplugged and replaced or can be repaired in 
the field. The MSR 1020 uses four identical rf power 
modules connected in parallel so that failure of a 
module will not prevent continued service at reduced 


Manufacturer 
Motorola Inc, Schaumburg, Illinois. 


Temperature range: 0-50°C 
Relative humidity: up to 95% 
Height: 134mm 

Width: 483mm 

Depth: 456mm 

Weight 

installed: 16kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


power. Comprehensive fault-detection circuits prevent 
damage and minimise interruption of service under 
fault conditions such as antenna mismatch, cooling 
restrictions or module failure. 

The MSR 6212 power supply is designed for use with 
the MSR 1020 

The MSR 6212 and MSR 1020 each have an 
independent cooling system with sufficient performance 
margin for extreme operating conditions but with 


automatic speed control to reduce noise level and dust 
intake under typical conditions. Standard mounting 
provisions allow use with a 483mm rack system or 
free-standing on a desk or table. 


STATUS 

Entered production in late 1982. Used in Minuteman 
hardened hf communications link between Offutt AFB, 
Nebraska, and Hill AFB, Utah 


TECHNICAL SPECIFICATION 
MSR 1020 WITH MSR 6212 
Frequency range: 1.6-30MHz 


MSR 8000 HF Transceiver 


The MSR 8000 covers the 1.6 to 30MHz frequency range 
in 100Hz steps. Power output is 125 watts. 

Along with synthesised selectable frequency oper- 
ation, the MSR 8000 can be programmed with up to ten 
preset simplex or semi-duplex channels. Frequency, 


Power output: 1kW pep or average 

Power supply: 115/230V ac + 15%, 47-63Hz; operation 
at reduced performance to -20% 

Consumption: 3kVA max 

Temperature range: -30 to +55°C (to +65°C at 
reduced performance) 

Relative humidity: 95% at +50°C 


MSR 1020 
Height: 311mm 
Width: 483mm 
Depth: 457mm 
Weight: 25kg 


mode and channel numbers are indicated on front- 
panel led digital displays, and both receiver and 
transmitter frequencies can be verified without actual 
transmission. The electronic memory retains pro- 
grammed information even during extended off periods. 

The MSR 8000 can be integrated with other optional 
components and used in complex communications 
systems. Capabilities include the ability to interface with 


MSR 8000 hf transceiver 


MXF-—703 UHF Ground Station 


The MXF-703 uhf radio set is designed to operate in 
conventional and eccm (frequency hopping) modes in 
demanding co-site situations. It maintains full receiver 
sensitivity in installations with only 30dB of antenna 
isolation (to similar sets) at frequency separation of as 
little as 4MHz. This is achieved without use of external 
filters or other rf protective devices. The MXF-703 is 
compatible in the non-eccm mode with the AN/ 
GRC-171, AN/GRT-22, ANB/GRR-24, AN/GRC-168, 
GR-80, XD-432F, CGR-1020 and AN/GRC-5. Operation 
in the non-eccm mode is enhanced using clear voice or 
secure voice (baseband or diphase) with external 
voice/data security devices. 

Operation is from 115- or 230-volt ac, or from 20- to 
32-volt dc, provided by a universal power supply which 
includes a trickle charger for an external standby 
battery. 

Logistic support is designed to be simplified by 
modular construction with bite for isolation of major 
module groups. 


STATUS 

Introduced in 1984 from a specification established by 
the Rome Air Development Center of the US Air Force as 
part of the Have Quick programme 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Power output 

am: 20W carrier 

fsk/fm: 50W 

Power supply: 115/230V ac + 15% or 20-32V dc 


R1001/R1002 ATC Receivers 


The R1001 and R1002 multichannel air defence and air 
traffic control am receivers are fully synthesised and 
electronically tunable units operating in the frequency 
range of 116 to 151.975MHz (vhf) and 225 to 400MHz 
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MSR 6212 

Height: 178mm 

Width: 483mm 

Depth: 457mm 

Weight: 18kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MiL-STD-810C 


Manufacturer 
MacKay Communications Inc, Raleigh, North Carolina 


1kW or higher power linear amplifiers and with audio 
modems for radio teleprinting, facsimile or data 
transmission, A rack-mounting kit is available. One 
optional antenna coupler (MSR 4020) provides auto- 
matic tuning for whip and long-wire antennas 


TECHNICAL SPECIFICATION 

Modes: Isb, usb, ame, cw, fsk (with optional modem and 
blower) 

Frequency range: 1.6-30MHz, 100Hz steps 

Power output: 125W pep and average 

Power supply 

12 or 24V dc 

external plug and socket for 32V dc or 115/230V ac 
50/60Hz 

Temperature range: -30 to +55°C (to +65°C at 
reduced performance) 

Relative humidity: 95% at + 50°C 

Height: 132mm 

Width: 368mm 

Depth: 355mm 

Weight: 13. 6kg 


OPERATIONAL SPECIFICATION 

Shock: MIL-STD-810C, Method 516.2, Figure 2, Pro- 
cedure 1 (with shockmount) 

Vibration: MIL-STD-810C, Method 514.2. Figure 6, 
Curve V (with shockmounts) 

Enclosure: MIL-STD-108E, Table Il, solashproof 


Manufacturer 
Mackay Communications Inc, Raleigh, North Carolina 
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MXF-703 radio system 


Temperature range: -30 to + 64°C 
Height: 222mm 

Width: 483mm standard rack 
Depth: 470mm 

Weight: 35kg 


(uhf), Standard channel spacing Is 25kHz providing a 
capability of 1440 channels at vhf and 7000 channels at 
uhf, Remote control capability is available for all normal 
receiver control functions. 

The radio operator has full front panel control of any 
frequency in the band. Remote control provides for 


Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana 


either manual or preset frequency selection. A single 
frequency version is also manufactured 


Manufacturer 
Aydin Vector, Newton, Pennsylvania 
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R-2174A(P)/URR HF Receiver 


The R-2174A(P)/URR is designated to be used in either 
a manual mode or with remote digital control operating 
over the 500kHz to 30MHz frequency range with tuning 
increments of 1Hz. The receiver is capable of receiving 
and demodulating A1A cw, A2A mew, ASE dsb, J3E ssb 
suppressed carrier, B8E isb, facsimile, F1B fsk, F3E 
telephony, and A4 emissions as defined in Appendix A 
of MIL-STD-188C 


Radio Frequency Distribution 
Units 


These radio frequency distribution units (rfdus) process 
and filter incoming signals to remove strong, local 
transmissions that could over-load a receiver's front 
end stage. Because each rfdu connects an antenna to 
up to eight receivers, the devices are particularly useful 
in multiple receiver installations 

The hf rfdu handles signals from 10kHz to 30MHz and 
can be controlled from a front panel keypad or via an 
IEEE-488 data bus. The vhf/uhf rfdu operates in the 20 
to 720MHz frequency spectrum and is controlled strictly 
from the keypad on the front panel. 

Both systems are rack-mounted. The vhf/uhf unit 
contains two rfdus in a single rack mount and provides 
outputs to up to 16 receivers. 


Manufacturer 
Cubic Communications Inc, Oceanside, California 


The R-2174A(P)/URR is capable of operating with 
government secure voice modems. The receiver is of 
modular construction and all modules and sub- 
assemblies are accessible and removable from the 
chassis for maintenance and testing without the 
need for special tools or soldering devices. The 
R-2174A(P)/URR carries an operational life cycle of 15 
years 


STATUS 
The R-2174A(P)/URR has been selected by the US 


STATUS 
ov. KP 


Department of Defense as the tri-service general- 
purpose hf communications receiver to replace the 
ageing R-390s. It has also been recognised and 
accepted by NATO for use in fixed-ground applications. 


Manufacturer 
Racal Communications Inc, Rockville, Maryland 


Hf rfdu 


RF-130-—01 Synthesized 
Transmitter 


Among the capabilities of the RF-130-01 series is 
provision for tactical system requirements in areas such 
as high-speed data and narrow-band secure voice. 
Available modes of operation include usb, Isb, ame 
(compatible am), cw and two-channel isb. Optional 
four-channel isb can be supplied in standard voice/ 
data, DCA or CCIR sideband characteristics 

The transceiver covers the 2 to 30MHz range in 100Hz 
increments and Is designed for fixed station, shipboard 
and transportable shelter applications. 

Complete remote control capability is provided by the 
RF-1312 module, internal to the exciter. 


TECHNICAL SPECIFICATION 

Modes 

A1A cw, H3E ame, J3E or RSE usb/Isb, F1B fsk/fm, BBE 
2-channel isb 

optional: F1B teletype, F3C facsimile, 4-channel isb 
Frequency range: 2-30MHz in 100Hz increments 
Power output: 1kW pep/average 


RF—230S HF/SSB Transceiver 


The RF-230S is a 125-watt synthesised hf/ssb trans- 
ceiver operating in the 1.6 to 30MHz band. It features 
digital front panel frequency and channel selection and 
has up to 64 simplex or 32 half-duplex channel capacity. 
Field-programmable frequency changes are possible 
and the equipment incorporates an electronically 
alterable read-only memory. It is designed to operate 
with whip, long-wire, doublet or broadband antennas. 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, R3E ssb reduced carrier, H3E comp 
am, A1A cw; F1B and F3C available with optional 
modems 

Frequency range: 1.6-30MHz in 100Hz steps 

Number of channels 

standard: 32 simplex, 16 half-duplex 

optional: field programmable 64 simplex, 32 half-duplex 
Power output 

ssb: 125W average/pep 

comp am: 40W carrier nominal 

cw: 125W average 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York 


Temperature range: 0 to + 54°C 
Relative humidity: to 95% 


STACK MOUNTED 
Height: 495mm 
Width: 493mm 
Depth: 520mm 


RACK MOUNTED 

Height: 488mm 

Width: 483mm 

Depth: 470mm 

Weight (both versions) 
excl power supply: 62.37kg 


OPERATIONAL SPECIFICATION 

With shockmount kit to MIL-T-4807A (USAF) and 
MIL-S-901 (USN) for shock, and MIL-STD-167 for 
vibration 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-130-017 transmitter 
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RF-230S hf/ssb transceiver 


RF-350 Series HF Radio Systems 


The RF-350 hf transceiver series is designed to provide 
hf voice and data communications for fixed plant, 
transportable, shelter, shipboard and mobile stations. 

The RF-350 microprocessor-controlled transceiver, 
rated at 100 watts pep and average, is capable 
of continuous full output power during keydown 
operation. All operating and metering functions of the 
transceiver are fully remote-controllable over two- or 
four-wire telephone lines, Additionally, there is an 
optional built-in fsk modem for teletypewriter dataanda 
telephone patch. 

Other elements of the radio system are the RF-355 
500-watt linear power amplifier, the RF-353/354 1kW 
linear power amplifier, the RF-352 remote control, the 
RF-351 100/500-watt coupler and the RF-601A 1kW 
antenna coupler 


TECHNICAL SPECIFICATION 


RF-350 TRANSCEIVER 

Modes: J3E usb, Isb; H3E comp am; J2E cw; afsk 
Frequency range: 1.6-30MHz 

Number of channels: 99 

Power output: 100W pep and average 

Power supply: 110/220V ac + 10%, 50-400Hz; + 28V de 
optional for linear power amplifier 

Temperature range: -30 to + 50°C 

Height: 133mm 

Width: 425mm 

Depth: 508mm 

Weight: 16.8kg 


RF—590A HF/SSB Receiver 


The RF-590A is a mircroprocessor controlled hf/ssb 
receiver Operating in the 10kHz to 30MHz frequency 
range in 1Hz increments. It can store in memory up to 
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Wwe 


RF-350 hf transceiver 


NATO stock numbers 

RF-350 transceiver: 5820-01- 162-3402 

RF-352 remote control: 5820-01- 160-9360 

RF-353 1kw linear power amplifier: 5820-01-162-3312 
RF-354 1kw power supply: 6130-01-164-6580ZX 
RF-355 500W power amplifier: 5820-01- 162-3312 
RF-601A antenna coupler:: 5985-00-486-85892X 
RF-351 antenna coupler: 5985-01-161-1724ZX 

Audio frequency shift keyer/converter: 5820-01- 
174-7219 


100 channels of frequency mode, filter bandwidth, agc 
time constant and bfo offset. Tuning time is less than 20 
seconds and modes include cw, isb, am, fm, Isb, usb, fsk 
and Link 11. 

The receiver meets certain clauses of MIL-STD-188C. 
It measures 133 x 483 x 495mm and weighs 18.5kg. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York 


RF-—747 40kW HF/ISB Transmitter 


The RF-747 series of automatically-tuned 40kW trans- 
mitters incorporate the RF-1310 microprocessor-con- 
trolled exciter and provide complete coverage of the 2 to 
30MHz frequency range in 10Hz increments. Modes of 
operation include usb, Isb, ame, fm, fsk, cw and 
two-channel isb. Power output can-be reduced in 1dB 
steps to 50aB. 

The RF-747, including exciter, power supply and 
forced-air cooling fan, is contained in two side-by-side 
cabinets. Fully automatic tuning, with manual back-up, 
permits frequency changes in less than 20 seconds. 
Complete remote contro!, using the RF-7405 remote 
control terminal, is provided by the RF-1312 module 
internal to the exciter. 


STATUS 
Introduced in 1984 and in production. In service with 
NATO. 


TECHNICAL SPECIFICATION 

Modes 

AiA cw, H8E ame, J3E or R3E Isb/usb, BBE 2-channel 
isb, F1B, F3E fm 

options: F2B teletype, F3C facsimile 

Frequency range: 2-30MHz in 10Hz increments 
Power output: 40kW pep, 20kW average 

Power supply: 200/240V +5%, 3-phase, 50-60Hz 
Temperature range: 0 to + 55°C 

Relative humidity: to 95% 

Height: 195cm 

Width: 183cm 

Depth: 152cm 

Weight: 1860kg 


Manufacturer 


Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-747 transmitter 
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RF—755 HF/ISB Transmitter 
Series 


The RF-755 series automatically-tuned, 10kW (RF-755) 
or 5kW (RF-765) transmitter covers the 2 to 30MHz 
frequency range. 

The RF-1310A exciter front panel provides local 
operating control of the transmitter. Included are 
frequency, mode, key source, audio, sideband, and 
output power selection, as well as total transmitter 
diagnostic initiation and fault readout. 

The RF-7405 and RF-777 microprocessor-based 
remote systems each offer complete remote operation 
of all RF-1310A exciter controls, including display and 
initiation of bit routines. Both systems accept fsk tone 
signalling suitable for standard telephone lines and 
asynchronous serial data in accordance with MIL- 
STD-188C, and EIA RS-232C or RS-422. 


TECHNICAL SPECIFICATIONS 

Modes: AIA cw, H3E ame, J3E or R3E Isb/usb, B8E isb, 
F3E fm, F1B fsk, F2B rtty, F4 facsimile with external 
modem 

Frequency range: 2-30MHz 


Frequency increments: 10Hz (1Hz optional) 
Frequency stability: 1 < 10° for any 24-hour period 
using internal 1MHz standard. Connections for external 
standard and for distribution of internal standard 
Channel memory: 100 

Power output: 10kW pep (two tone)/average (single 
tone), 2.5kW average (am carrier), power control for 
reduced power -50dB range in 1dB steps 

Vswr: operational to 3:1 

Temperature range: 0-50°C 

Relative humidity: 95% 

Elevation: 3048m 

Power supply: 208, 230 or 440V ac +10%, 47-63Hz 
Height: 1950mm 

Width: 800mm 

Depth: 1000mm 

Weight: 690kg 


OPERATIONAL SPECIFICATION 
Shock: MIL-T-4807A/MIL-S-901 
Vibration: MIL-STD-167 


Manufacturer 


Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-755 transmitter 


RF-—777 Series Command and 
Control System 


The RF-777 command and control system is a 
computer-based system developed for hf communi- 
cation applications. The system provides integrated 
control for complete frequency management systems, 
message processing and automatic unmanned oper- 
ations. Each system can be customised with the 
integration of products from the Harris line of hf 
products, including the RF-7100 adaptive controller; 
RF-590 synthesised receiver, RF-350 transceiver; 
RF-3466 hf data modem; and RF-130-02 1kW, 
RF-745-02 and RF-755 10kW and RF-747 40kW 
transmitters. 


STATUS 
Introduced in 1985. In service with NATO 


Manufacturer 


Harris Corporation, RF Communications Group, Roch- 
ester, New York 


RF-777 console 


RF-—1130—01 HF Transmitter 


The solid-state RF-1130-01 hf transmitter is a modular 
broadband, frequency agile 1kW hf/ssb transmitter for 
use in fixed-station, shipboard, and transportable 
shelter applications. It satisfies tactical data system 
requirements in the areas of high-speed data and 
narrow-band secure voice. Coverage of the 1.5 to 
30MHz frequency range is provided in 10Hz increments. 
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Available modes of operation include usb, Isb, ame, cw, 
fm and two- or four-channel isb. Isb channels can be 
supplied in either standard voice/data or DCA sideband 
characteristics. 

Among available options are various remote-controls, 
along with a fully automatic antenna coupler. In 
addition, a performance monitor panel showing sub- 
assembly status is available. 
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TECHNICAL SPECIFICATION 
Modes: A1A cw, H3E ame, J3E usb, R3E usb, B8E 2- or 
4-channel isb 


Frequency range: 1.5-30MHz in 10Hz increments 
Power output: 1kW pep and average (variable power 
control for reduced power) 

Power supply 

RF-1124: 3-phase 208V ac + 10%, 47-63Hz or sp, 230V 
ac +10%, 47-63Hz 


Consumption: 3kW typical; 3.5kW max at full power 
output 

Temperature range: 0 to + 55°C 

Relative humidity: 0 to 95% 

Height: 724mm 

Width: 483mm 

Depth: 441mm 

Weight: 121.5kg 


RF-1310A Synthesized ISB 
Exciter 


The RF-1310A has been designed to replace the 
RF-1310 exciter in Harris transmitters such as the 
RF-130-01, RF-745, RF-755, RF-765 and RF-1130 series. 
The RF-1310A performs all the functions of the RF-1310. 
However, the addition of microprocessor control 
enables many more features to be provided. 

The RF-1310A provides 100 preset channels in which 
frequency, mode and output level can be stored. It 
provides a nominal 100mW rf output from 405kHz to 
380MHz in 10Hz increments. 


STATUS 
In production 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


OPERATIONAL SPECIFICATION 
Shock: MIL-T-4807A (USAF), MIL-S-901 (USN) 
Vibration: MIL-STD-167 


Manufacturer 


Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-1130-01 hf transmitter 


Steen 


USA/GROUND-BASED RADIO 


201 


RF-1310A exciter 


RF-—3200 Series HF SSB 
Transceiver 


The RF-3200 series of transceivers is designed for 
military, government agency, police and embassy use. 
The transceiver operates in the 1.6 to 30MHz range in 
the transmit mode and from 0.5 to 30MHz in the receive 
mode; in both cases tuning is in 10Hz synthesized steps. 
The transceiver offers 320 simplex or half duplex 
channels with group or all-channel scan. It is front 
panel-programmable with security access. 


RF-—3200T Transceiver 


The RF-3200T is a suitcase deployable version of the 
RF-3200. It operates over the 1.6 to 30MHz frequency 
range in 10Hz steps, has 320 simplex or half-duplex 


RF-3230 Linear Power Amplifier 


The RF-3230 is a 1kW pep and average linear power 
amplifier which uses solid-state mos-fet technology. 
Designed to operate in closed-loop alc modes with 
Harris-supplied hf/ssb transceivers or as a pure gain 


The RF-3200 is available in two power output 
configurations. When operated with the RF-3281 diital 
antena coupler the power output is 125 watts. When 
paired with the RF-3220 solid state linear power 
amplifier the RF-3200 delivers 1 kW of output. In this 
configuration the RF-601A automatic antenna coupler 
or the RF-1933 broadband antenna family are used. 
The RF-3200 measures 110 x 311 Xx 321mm and 
weighs 7kg. It meets certain clauses of MIL-STD-810D. 


Manufacturer 
Harris Corp, Rochester, New York. 


RF-3200 transceiver 


channels, and 125 watts pep. The complete package, 
which meets some requirements of MIL-STD-0810D, 
measures 191 x 533 x 432mm and weighs 17.7kg. 


block for transceivers without alc control, the amplifier 
Operates over the 1.6 to 30MHz range. It has a 
50msecond tuning time, making it suitable for adaptive 
and frequency agile applications. It measures 400 x 
483 x 508mm and weighs 61.3kg. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 
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RF-—7100 Series Adaptive 
Communication Systems Autolink 


The RF-7100 adaptive communication system is de- 
signed for use on hf links in point-to-point or tactical net 
broadcast applications. The system has the facility to 
test the actual quality of communication through the 
ionosphere and allows adaptation to rapidly changing 
conditions. For applications requiring frequent trans- 
portability, tactical mounting equipment is available 

The heart of the system is a microprocessor-based 
RF-7110 adaptive controller. The controller provides 
automatic hf connectivity on optimum working frequen- 
cies through a combination of receive scan, selective 
call, link quality test, and storage. Automatic link 
establishment on the optimum working frequency is 
based on the link test results. When the Autolink is 
incorporated with the RF-777 command and control 
system, it provides a full capability of frequency 
management. 


Features of the system include fully automatic hf link 
establishment, optimum channel selection, link quality 
analysis, selective calling (individual, group, broadcast), 
digital squelch, busy channel detection and radio 
silence mode. 

Autolink systems are available in a variety of 
configurations for all hf communications. The 
RF-7100-01 is a 1kW system employing the RF-1130-01 
transmitter and RF-590 receiver, while the RF-7100-04 
combines with the RF-350 transceiver to form a 
100-watt system. Two 125-watt configurations are the 
RF-7100-03 with the RF-2301 transceiver, and the 
RF-7100-05 with the RF-230 transceiver. The 
RF-7100-02 is the same as the RF-7100-01 but designed 
for split site configuration. The RF-7100-03T is designed 
for tactical applications 


STATUS 
RF-7110 in production. 


Manufacturer 
Harris Corp. RF Communications Group, Rochester, 
New York. 
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RF-7100-01 1kW adaptive communication system 


RF-7100-04 100W adaptive communication system in 
tactical mounting 


RF-7166 Series Adaptive HF Data 
Communications System 


The RF-7166 series adaptive hf data communications 
system is designed to provide automatic selection of the 
optimum hf channel and high-speed data transmission 
in marginal signal conditions 

The heart of the system is the RF-7110 adaptive 
controller called Autolink. A microprocessor-based unit, 
the RF-7110 is designed to provide automatic hf 
frequency management through a combination of 
selective calling, link quality analysis (lqa), and 
automatic radio control 

The RF-7166, with its integrated hf modem (RF-3466), 
has an effective throughput of 2400bits/s and maintains 
achannel rate of 3466bits/s. The redundancy is used for 
error correction with interleaving to enhance the 
performance in fading channels 


STATUS 
Believed to have been bought by the US Department of 
Defense and the Taiwanese Airforce 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-7166-03 system with a Lanier personal computer 


RG—5545A VHF/UHF Receiver 


The RG-5545A is a high performance vhf/uhf receiver 
optimised for the reception of communications signals 
in the 20MHz to 1GHz range, with 10Hz tuning 
resolution. It can detect am, fm, cw, usb, Isb and isb 
signals. The receiver includes four if modules with 
bandwidths from 10 to 400kHz; 10, 20, 50 and 100kHz 
bandwidths are standard. 


STATUS 
The RG-5545A is a replacement receiver for the 
RG-5540. It entered production in mid-1982. 


TECHNICAL SPECIFICATION 
Frequency range: 20MHz-1GHz 
Power supply: 117/234V ac +10% 
Consumption: 120W 
Temperature range 

operating: 0 to +50°C 

storage: -40 to + 70°C 

Height: 133mm 

Width: 483mm 


RG-—7410-—2 VFT Demodulator 


The RG-7410-2 voice frequency telegraphy (vft) tone 
demodulator accepts 4kHz voice grade inputs contain- 
ing vft tones and produces demodulated outputs 
suitable for driving printers. The unit will accept 16 input 
lines from which a selection is made to supply 24 
demodulators capable of producing 24 independent 
outputs. Each of the 24 demodulators can select any 
one of the 16 voice grade inputs, and can likewise select 
any one of the 24 tones in the selected input channel. 
Consistent with various standards the RG-7410 
produces outputs in accordance with MIL-STD-188C. 


Manufacturer 
Racal Communications Inc, Rockville, Maryland. 


RG-7410-2 vft demodulator 


RT-—1393/USQ HF/SSB 
Transceiver 


The RT-1393/USQ is an all-solid-state voice, data or cw 
communications transceiver with continuous coverage 
from 1.6 to 30MHz in 100Hz synthesised steps. While 
transmit functions are limited to 1.6MHz at the low end, 
the receiver is fully functional to 100kHz but with some 
loss of sensitivity below 500kHz. 

Rugged cast aluminium and modular plug-in con- 
struction is used and the radio is designed for 
continuous duty-cycle operation in any mode for 
vehicular, fixed base or shipboard usage. 

It offers simplex or semi-duplex modes and is capable 
of usb, Isb, cw, am and isb operation. Two sets of if filters 
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RG-5545A receiver 


Depth: 508mm 
Weight 
incl signal monitor: 27.2kg approx 


Manufacturer 
Racal Communications Inc, Rockville, Maryland 


are installed to provide simultaneous selection of wide, 
medium or narrow for each sideband. Filter bandwidths 
are 2.4kHz, 1.8kHz and 500Hz respectively. For am, a 
6kHz wide filter and envelope detector are provided. 

The 100 channels of memory can be programmed 
from the keyboard and stored. Each channel may be 
simplex or semi-duplex. 

Memory and clock functions are retained for up to ten 
years by an internal battery independent of external 
power. 

For surveillance of a frequency area, the variable rate 
scan feature can be used to automatically and 
continuously scan up or down at a rate from 0 to 25kHz 
per second. 

An accessory automatic antenna tuner, the 
CU-2285/USQ, designed to match a variety of whip- or 
long-wire antennas, can be located up to 100 


RT-1393/USQ transceiver with accessories 


metres from the transceiver. Automatic tuning and an 
indication of proper tuning or a fault is obtained by 
pressing a key. Tuning time is typically less than ten 
seconds. 

The transceiver is capable of full or remote control or 
computer interface to distances of up to 250 metres, 
with accessory remote-control heads and computer 
modems. 


STATUS 

In service with the US Air Force, Mexican Navy and used 
by the governments of Guatemala, Indonesia, Qatar 
and South Korea, as well as with a number of other 
classified users. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, am; cw, usb, or Isb with pilot carrier; 
usb and Isb simultaneously with isb, fsk, fax etc, with 
external modems 

Frequency range: 1.6-30MHz, 100Hz steps (transmit 
and receive); 100kHz-1.6MHz receive only (below 
500kHz with reduced sensitivity) 

Power output 

ssb: 100W pep 

cw: 100W 

am: 25W (carrier) 

Power supply: 20-32V dc or 115/230V ac with optional 
ac power supply (model CPS) 

Consumption 

at 28V dc input 

transmit: 230W 

receive: 30W 

Temperature range 

operating: -30 to + 65°C 

storage: -40 to +85°C 

Relative humidity: 95% at + 50°C 

Height: 178mm 

Width: 432mm 

Depth: 432mm 

Weight: 19.5kg 


OPERATIONAL SPECIFICATION 
Shock/vibration: MiL-STD-810C 
Weather: MIL-STD-108E, splashproof 
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Manufacturer 
Cubic Communications, Oceanside, California 


RT-1393/USQ transceiver 


SBG-—4 Solid-state Exciter 


The SBG-4 series four-channel isb exciter is a compact 
solid-state unit designed particularly to accommodate 
the high-capacity, multi-channel voice, teletype, data 
and fax requirements of critical point-to-point and 
tactical circuits, especially in transportable applications. 
It is adaptable, however, to the less sophisticated 
single-channel cw, fsk, fax, usb or Isb requirements of 
back-up or other circuits where frequency allocations 
or operational needs dictate. 


SBT-1K Series HF/SSB 
Transmitters 


The SBT-1K series of 1kW transmitters provides 1kW 
pep and average communications facilities on sideband 
and conventional modes from 1.75 to 32MHz. Over 20 
individual models are available in this series to fulfil 
numerous fixed or mobile transmitter requirements 


SC-10 (SCANCALL) Adaptive HF 
Radio System 


The SC-10 (SCANCALL) is a microprocessor-controlled, 
synthesised, adaptive hf radio. As a standard radio, the 
SC-10 provides voice and/or data communication with 
one-button tuning. If hf propagation difficulties arise, 
the radio can be programmed from the front panel to 
scan up to ten frequencies. By sampling these 
frequencies the transceiver will find a workable 
communications path between any stations. Selective 
calling is also available. Up to ten selective calling codes 
can be programmed. The unit's path quality evaluation 
(pqe) circuitry allows the operator to preset the quality 
of the link to be established. The SC-10 is compatible 
with all currently used encryption systems. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw. Fsk and fax with optional 
external modems 

Frequency range: 1.6-30MHz, 100Hz steps 
Number of channels: 284,000, synthesised 
Power output 

ssb: 100W pep and average, nominal 

cw: 100W average, nominal 

ame: 30W carrier, nominal 

Power supply 

115/230V ac, 50-60Hz +15% 

optional: 13-26V dc 


$C1106 HF Transceiver System 


The SC1106 is a 1kW hf/ssb transceiver system 
designed to meet defence requirements for fixed-station, 
shipboard and transportable-shelter applications. Full 
output power is provided over the entire 2 to 30MHz 
frequency range in synthesised 100Hz steps 

The SC1106 system consists of three major com- 
ponents including the SC106 transceiver/exciter, the 
SC1000 linear power amplifier (lpa) and the SC816A ac 
power supply. The normal configuration is the vertical 
stack mount with the three units bolted together 
for mounting on any flat surface. An alternative 
configuration includes an optional receiver for full- 
duplex operation. An optional shockmount is also 
available for the vertical stack configuration. All 


The SBG-4 series exciter enables simultaneous 
transmission of four separate voice-frequency channels 
by a single transmitter 


TECHNICAL SPECIFICATION 

Modes: isb, ssb, am, ame, cw, fsk and fax 

Frequency range: 1.6-30MHz in 100Hz steps 

Power output: continuously adjustable from 0-250mW 
pep for any mode 

Power supply: 115/230V ac + 10%, 50-60Hz, sp, 1O0W 
Temperature range: 0 to +50°C 

Relative humidity: up to 95% 


STATUS 

The transmitters in this series are modernised versions 
of military accepted units that have received the 
following nomenclature: AN/URT-19(V), AN/FRT-70, 
AN/FRT-53, AN/FRT-57 and AN/FRT-56. 

The SBT-1K series has been installed in military and 
civilian units throughout the world: in fixed plant ground 
stations, mobile communications centres and aboard 
ships. 


Height: 215mm 
Width: 483mm 

Depth: 508mm 

Weight: 28kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


TECHNICAL SPECIFICATION 
Frequency range: 1.75-32MHz 

Power output: 1kW pep, ssb, cw, fsk 
Power supply: 115/230V ac, 50/60Hz, sp 
Temperature range: 0 to + 50°C 
Relative humidity: to 90% 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


SCANCALL hf radio system 


Temperature range: -30 to +50°C 
Relative humidity: 100% at +50°C 
Height: 152mm 
Width: 464mm 
Depth: 537mm 
Weight: 29.7kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: to 
shockmount) 

Enclosure: to MIL-STD-108, Table Il (splashproof) 


MIL-STD-810B (with 


operating controls and indicators are located on the 
front panels and all interconnecting cables on the rear. 
The SC1000 and SC816A are cooled by internally- 
mounted blowers so that no special ventilation or 
cooling facilities are required. 

The SC106 is a completely solid-state transceiver/ 
exciter which acts as an exciter for the SC1000 !|pa or 
automatically provides 100-watt transceiver operation if 
the SC1000 is turned off or develops a fault condition. 
The SC106 provides simplex/semi-duplex synthesised 
operation from 2 to 30MHz in 100Hz steps with bfo for 
continuous tuning between steps in usb/Isb/cw/ame/fsk 
modes. It can also be supplied with the SC106CH 
programmed channel option which provides up to 99 
field-programmable simplex or semi-duplex channels in 
addition to full control. It can be totally remote- 
controlled by a serial data format. 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


SC1106 hf/ssb transceiver system 


The SC1000 Ipa is a solid-state unit providing 1kW 
output in the 2 to 30MHz range. Its broadband design 
with automatic selection of harmonic filters eliminates 
the need for operator tuning or complicated mech- 
anical/servo-tuned circuits. 


STATUS 
In production and in service world-wide 


TECHNICAL SPECIFICATION 
Modes: usb, Isb, ame, cw (tone in usb), fsk and rmt 
(remote) 


SG—712EX-—11 HF/SSB 
Transceiver 


The SG-712EX-11 is a rugged radiotelephone for 
military, land-mobile, aviation, low-cost marine applli- 
cations and for emergency use. The unit is designed to 
meet international specification standards. It can be 
customised from a number of accessory options 


STATUS 

Introduced in 1981 for both military and civil markets. 
International users include the Indonesian Ministry of 
Defence which has purchased 1550 units 


Frequency range: 2-30MHz in 100HZz steps with bfo for 
continuous tuning between steps 

Power output 

ssb: 1kW pep 

ame: 250W carrier, nominal (with carrier quieting) 

cw and fsk: 50O0W average, nominal 

low-power operation: 100W pep and average, nominal 
Temperature range 

operating: -30 to + 65°C voice; -30 to + 50°C cw 
storage: -40 to + 85°C 


TECHNICAL SPECIFICATION 

Modes 

standard: J3E 

optional: J3E, R3E, H3E 

Frequency range: 2-14.5MHz 

Number of channels 

standard: 4 simplex channels (crystal not included) 
optional: 11 simplex channels 

optional: 5 duplex plus 1 simplex channel or any 
combination of simplex/duplex using 11 crystals 
Power output in 50 ohms: 150W pep and cw, 40 — 75W 
carrier, HSE 

Max power output capability: 250W cw (under 1 
tonne) for standard 150W unit 

Power supply: 12.6V dc at 0.8A(R); 22A under average 
speaking voice, for 150W standard 

Height: 120mm 

Width: 160mm 

Depth: 325mm 

Weight: 4kg 


Manufacturer 
SGC, Bellevue, Washington. 


SG-712EX-11 transceiver 
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Manufacturer 
Southcom International Inc, Escondido, California 
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SG-—712-S-DE SSB 
Radiotelephone 


Designed for military, aviation, land-mobile and marine 
applications, the SG-712-S-DE is a fully synthesised ssb 
radiotelephone covering the 2 to 15MHz frequency 
range (2 to 21MHz optional). Standard operating mode 
is A3J, and ASH, cw and telegraphy are optional. Power 


SG-715 Portable SSB 
Radiotelephone 


The SG-715 portable/manpack radiotelephone is a 
portable radio for use in military, land-mobile, aviation, 
marine and emergency applications. It is equipped with 
a tunable whip antenna, battery case, signal meter 
tuning indicator and microphone in a splashproof case. 
A fully waterproof case Is also available 

Power output is 20 watts pep and frequency coverage 
1.6 to 14.5MHz. Four-channel capacity is standard, with 
up to 11 simplex channels available. Over 40 options are 
available for the SG-715, including three different 
battery packs providing up to a week of operating 
Capability on a single battery charge; a solar cell 
recharging system; 100-, 250-, 500- and 1000-watt 
amplifiers; and speaker/microphone and vehicular 
mounting systems 


STATUS 
Introduced in 1982 and in production 


TECHNICAL SPECIFICATION 

Modes 

standard: J3E 

optional: J3E/H3E 

Frequency range: 1.6-14.5MHz 

Number of channels 

standard: 4 simplex channels (crystals not included) 
option 1: 11 simplex channels 

option 2: 23 channels 

option 3: 5 duplex plus 1 simplex channel or any 
combination of simplex/duplex using 11 crystals 


levels available are 50, 100 and 150 watts, with the 
higher levels claimed to give a range of thousands of 
kms. The SG-712-S-DE has 130,000 channels as 
standard, (190,000 optional) with 100Hz channel 
spacing. It measures 120 x 160 x 325mm and weighs 
4kg. 


Manufacturer 
SGC, Bellevue, Washington. 


SG-712-S-DE radiotelephone 
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SG-715 radiotelephone 


Power output in 50 ohm: 20W pep and cw, 5-10W 
carrier, J3E 

Max output power capability: 30W cw 

Protection: fully protected against any damage due to 
battery reversal or antenna faults 

Height: 90mm 


Width: 170mm 
Depth: 260mm 
Weight: 2kg 


Manufacturer 
SGC, Bellevue, Washington 
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SG-715-S-DE SSB 
Radiotelephone 


Designed for similar applications to the manufacturer's 
712-S unit, the SG-715-S-DE is a syntnesised ssb 
radiotelephone with a claimed range in the hundreds of 
kms. Standard frequency range is 2 to 15MHz (3 to 


SNR-1 Linear Amplifier 


The SNR-1 is a small (336 <x 305 x 381mm) 1000-watt 
linear hf amplifier with self-contained power supplies 
The unit fits applications where size, weight and rugged 
environmental conditions preclude the use of standard 
amplifier and power supply configurations. It is 
designed for operation in the 1.6 to 30MHz frequency 
range. It weighs 26.5kg and meets MIL-STD-810D for 
rain, humidity, salt, fog, vibration, shock, dust and 
immersion 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida 


SNR-1 linear amplifier 


SNR-—1500 HF Transceiver 


The SNR-1500 transceiver is designed for both military 
and governmental use in the 1.6 to 30MHz range. The hf 
set is synthesised with frequency resolution to 10Hz and 
is claimed to have extremely rapid synthesizer lock 
times. The transmitter provides 150 watts of average or 
pep output power at a continuous duty cycle. The set is 
designed to operate from either 28-volts dc (12-volts 
option) or 155/230-volts ac and provides bite for failure 
diagnosis to individual modules. A full function remote 
control for the SNR-1500 is dubbed the SNR-1500 RC 
The transceiver meets MIL-STD-810D for humidity, 
shock, vibration and rain 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, cw, am, simplex or dual simplex 
Frequency range: 1.6-30MHz 

Number of channels: 100 

Power output: 150W pep and average 
Temperature range: -30 to + 65°C 

Height: 151mm 

Width: 453mm 


SNR-2000 Linear Amplifier 


The SNR-2000 solid-state linear power amplifier is 
designed for hf communications networks. It comprises 
four amplifier/power supply modules each capable of 
supplying over 300 watts. Together they are able to 
deliver 1000 watts of peak envelope or continuous rf 


SR-130 1kW Transmitter 


The SR-130 is a 1kW isb transmitter which incorporates 
an SR-216 or SR-220 isb transmitter/exciter with a 1kW. 
linear amplifier and power supply in a single standard 
483mm cabinet. The transmitter can be operated 
continuous duty at its average power rating 


GROUND-BASED RADIO/USA 


21MHz optional) and channel spacing is 100Hz 
Power levels available are 10, 20 and 35 watts. The 
radiotelephone has 130,000 channels (180,000 optional) 
and runs off ni-cad or gel cells. The unit measures 90 x 
170 x 260mm and weighs 2kg without batteries 


Manufacturer 
SGC, Bellevue, Washington 


SG-715-S-DE radiotelephone 


SNR-1500 HF transceiver 


Depth: 470mm 
Weight: 17.5kg 


power. The unit operates in the frequency range 1.6 to 
30MHz at a rated ouput of 1.5:1 vswr. The SNR2000 
interfaces with all Sunair transceivers and exciters and 
provides a facility of reduced power (500 watts) and 
bypass (100 watts) modes that are keyboard-selectable 
Also selectable are status indications of power, 
individual amplifier voltages and currents 


TECHNICAL SPECIFICATION 

Modes: isb, Isb, usb, ame, cw; fsk optional 
Frequency range: 1.6-30MHz 

Number of channels: up to 10 

Power output: 1kW pep or average 
Power supply: 115/230V ac, 47-63Hz 
Height: 1.27m 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


The unit has built-in diagnostic capability with 
status monitoring and routine housekeeping under 
microprocessor control. It measures 400 x 454 x 
483mm and weighs 40kg. 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


Width: 546mm 
Depth: 559mm 
Weight: 54kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York. 


SR-204D HF/SSB Six-channel 
Transceiver 


The SR-204D is rated at 125 watts pep in the 1.6 to 
30MHz frequency range. A front panel selectable 
high/low power switch is available as an option. This 
allows the operator to switch between any lower power 
level and 125-watt level to overcome possible hf radio 
interference. Output power level can be reduced to 50 
watts pep or less to comply with any local output power 
restrictions or regulations. 

It is capable of operation on Isb, usb, ame and cw. 
The reduced carrier (R8E) mode of operation is also 
provided for marine applications. 


TECHNICAL SPECIFICATION 

Modes: ame, !sb, or usb; selectable sideband (usb/Isb) 
and cw optional. R3E optional 

Frequency range: 1.6-30MHz 

Number of channels: up to 6 

Power output: ssb 125W pep, am carrier 20W nominal 
Power supply: 115/230V ac + 15%, 47-63Hz:; 12.6V dc 
+15%; 24V dc +15% 

Temperature range: -30 to + 60°C 
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SR-204D ssb transceiver 


Relative humidity: up to 95% 
Height: 102mm 

Width: 305mm 

Depth: 330mm 

Weight: 11kg 


SR-210FS HF/SSB Transceiver 


The SR-210FS is an hf/ssb transceiver which features 
frequency side-stepping. This gives the ability to move 
up or down in frequency from the channel centre, 
+18kHz in 2kHz steps (or +9kHz in 1kHz steps as 
an option). This, in effect, gives the operator 190 
frequencies, permitting ‘dodging’ of interfering signals 
or programmed frequency changes about the channel 


frequency to ensure a measure of privacy from the 
casual listener. 


TECHNICAL SPECIFICATION 

Modes: J3E usb, Iso; H3E comp am; R8E reduced carrier 
Frequency range: 1.6-30MHz 

Number of channels: 10 

Number of frequencies: 190 

Power supply: 115/230V ac, 47-63Hz; 12 or 24V de 
Temperature range: -30 to + 65°C 


SR-380 150-watt HF SSB/ISB 
Transceiver 


The SR-380 is a 150-watt, fully solid-state, continuous 
duty, front panel synthesised hf ssb/isb transceiver. Its 
284,000 possible frequencies are synthesised from a 
high stability, internal frequency standard. Frequencies 
in 100Hz increments are all selectable from the 
transceiver front panel. In addition, up to 100 pre- 
programmed channel frequencies can be selected and 
programmed from the front panel. Since the SR-380 
uses a wide-band solid-state power amplifier, no tuning 
or adjustments are necessary over the entire frequency 
range. 


TECHNICAL SPECIFICATION 

Modes: |sb, usb, ame, cw, fsk (F1B, F2B), fax. Reduced 
Carrier isb (transceive) 

Frequency range: 1.6-30MHz in 100Hz increments 
Number of frequencies/channels: 284,000 frequencies 
selectable from front panel, plus up to 100 pre- 
programmed simplex or half-duplex frequencies avail- 
able as option 

Power output: 150W pep, 100W average 


SR-385 SSB/ISB Transceiver 


The SR-385, which consists of the SR-380 solid-state 
transceiver as the receiver/exciter unit driving the 
SR-185 linear amplifier, is capable of operating on any 
frequency from 1.6 to 30MHz in 100Hz increments at 
1kW pep and average output power. Built-in low pass 
filters are automatically selected to provide harmonic 
levels better than -73dB below pep for direct use with 50 
ohm broadband antennas. The equipment is designed 
for use in harsh operational environments, such as 
transportable shelters, offshore platforms, etc. 

The SR-385 is automatically tuned to any frequency 
in the 1.6 to 30MHz range in less than three seconds by 
the internal microprocessor control system. This system 
also provides 100 points of bite maintenance functions 
to determine operational status/faults to prevent 
damage and to provide for simplified maintenance, and 
to program for operation at selected reduced power 
Outputs 

The associated SR-690 antenna coupler is designed 
to operate in conjunction with the SR-380/185 to 
automatically tune all standard 1kW antennas from 1.6 
to 30MHz. The SR-690 also uses a microprocessor- 
based control system which not only controls tuning 
and operation features of the SR-690, but also provides 
a bite function 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York 


Height: 184mm 
Width: 413mm 

Depth: 432mm 
Weight: 21.8kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York 


SR-380 transceiver 


Power supply: 400W max, 115/230V ac, 46-63Hz, plus 
24V dc, automatic switchover, internal power supply, 
optional ac plus 12V dc 

Temperature range: -30 to +50°C 

Height: 178mm 


The SR-1690 remote control is a full extension of the 
equipment front panel. It is connected to the SR-385 by 
two pairs of audio lines or, optionally, by single pair. One 
remote unit can control several transceivers and 
conversely one transceiver can be controlled by several 
remote units. The SR-385 system can also be operated 
from a computer terminal 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Modes 

J3E usb/Isb, HSE comp am, R3E reduced carrier, J2A cw 
optional: F2B fsk, B8E isb, BOW isb 
Frequency range: 1.6-30MHz in 100Hz steps 
Number of programmable channels: 100 
Power output: 1kW pep and average 

Power supply: 113/230V ac, 50-60Hz 
Temperature range: -30 to + 50°C 

Relative humidity: to 95% 

Height: 890mm 

Width: 520mm 

Depth: 560mm 

Weight: 112kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York 


Width: 432mm 

Depth: 432mm 

Weight: 25kg 

Manufacturer 

Scientific Radio Systems Inc, Rochester, New York 


SR-385 transceiver 


207 


208 
SR-—416 VHF/FM Transmitter 


The SR-416, designed expressly for the US National 
Weather Service vhf weather radio system operating on 
162.4, 162.475 and 162.55MHz, is a 1.25kW continuous 
duty, single-channel (optional multi-channel) vhf/fm 
transmitter covering the frequency range of 162 to 
174MHz (optional 132 to 174MHz). 


SR-—445 VHF/AM Receiver 


Designed for ground station reception in air-to-ground 
communications systems, the SR-445 is a solid-state, 
single-frequency, double conversion am receiver that 
can be set to any single channel from 117.975 to 
136MHz in 25kHz increments F 

Frequency stability is +0.0001 per cent. Frequency 
programming is accomplished by the use of internal 
switches to prevent accidental frequency changing by 
the operator. Optional crystal frequency generation is 
also available. 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York. 


SR-589 Receive Multicoupler 


The SR-589 is a solid-state, rack-mounted hf receiver 
multicoupler designed to accept up to 2 inputs with 16 
outputs. The unit will cover the 2 to 30MHz frequency 
range. High and low pass filters are employed in the 
design to eliminate interference from strong local 
signals both below and above the operating frequency 
range. Internal jumpers can be set to bypass the high 
pass filter circuitry to allow operation of the unit down to 
500kHz 


TA 6944 Linear Amplifier 


The TA 6944 1kW linear amplifier is primarily intended 
for use with the PU6103 power supply, MA6646 antenna 
tuner and MA1728 exciter in hf base stations where a 
1kW transmitter output is desired, It will accept all usual 
modes of transmission, including isb, rtty and cw, and 
covers the 1.6 to 30MHz range. All operational controls 
and indicators located on the front panel can be 
connected to a remote point. 

The linear amplifier uses two identical 550-watt rf 
power modules connected iin parallel so that failure of 
one module will not prevent continued service at 


TH-39A/UGT 5 Tone Intelligence 
Unit TIS—3 


The long-established TIS-3, TH-39A/UGT 5, is a 
multi-purpose audio tone keyer which will provide cw, 
fsk or fax operating modes when used with an ssb 
transmitter, telephone lines or microwave links. 

The frequency shift provides a true fm system utilising 
reactance control of a 200kHz oscillator in order to 
obtain clean, transient-free keying. 

A precisely calibrated, direct reading counter type 
dial presents fast, simple and accurate adjustment of 
the desired frequency shift from 12Hz to 1kHz. When 
used in the fax mode, frequency shifted tones are a 
direct function of the input dc control voltage; therefore, 
linear shift of up to 1.2kHz is available for photographic 
transmission. 


TECHNICAL SPECIFICATION 

Keying speeds: up to 75 baud (100wpm) fsk, up to 140 
baud cw, up to 400 baud fax 

Keying inputs 

50V, 100V, 20mA, 60mA. All neutral, floating, or either 
side grounded 

0/20 positive for 1.2kHz (fax) linear shift 


TR Series HF/SSB Transceiver 


The TR ssb transceiver has 12 channels (simplex or 
semi-duplex) in the 2 to 30MHz frequency range. It is of 
modular construction. 


GROUND-BASED RADIO/USA 


It comprises the SR-402A 100-watt all-solid-state 
transmitter/exciter, the SR-410A 1.25kW linear amplifier, 
and an optiona! remote-control panel. In the event of 
shutdown of the SR-410A linear amplifier, the SR-402A 
transmitter/exciter automatically bypasses the SR-410A 
amplifier and loads the antenna at the 100-watt level 

Output power of the SR-416 is continuously adjust- 
able from 5 watts to 1.25kW, with automatic protection 
circuits to monitor operation. Audio input can be 


provided either through a local microphone or from an 
external 600-ohm audio source such as pre-recorded 
tape or through telephone lines or an rf link. Control of 
the SR-416 can be either local or remote. Forward and 
reflected power are monitored simultaneously by front 
panel meters on both the SR-402A and the SR-410A. 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York. 


SR-445 transmitter 


TECHNICAL SPECIFICATION 

Frequency range: 2 — 30MHz 

Number of outputs: 16 provided, any number may be 
used 

Number of inputs: 2 relay switched antenna inputs 
controlled by front panel switch 

Impedance: 50 ohms 

Vswr: < 2.0:1 

Nominal gain: 0dB +1.5dB 

Power supply: 120/240V ac +10%, 50/60Hz 
Temperature: 0 to +50°C 

Relative humidity: 95% at +50° 


reduced power. Each 550-watt module is energised by a 
dedicated 1.5kW power supply. 

Rf output of any 550-watt module can be patched 
manually or automatically direct to the antenna system. 


TECHNICAL SPECIFICATION 

WITH PU6103 

Frequency range: 1.6-30MHz 

Power output: 1kW +1dB pep and average 
Gain: 37-43dB, alc controlled 

Rf input power: 50-200mW from exciter 
Power supply: 115/230V ac +20%, 47-63Hz 
Consumption: 3kW max 


Shift: 12HZ-1kHz continuously adjustable 

Audio centre frequencies: 2.55, 2, 1.9kHz; spare for 
user-selected centre frequency 

Output level: continuously adjustable 
(O-1mW) 

Power supply: 105/115/125/210/230V ac, 50-60HZz, sp; 
100W continuous, 170W intermittent (oven cycling) 
Oven temperature: 70°C 

Relative humidity: 0 to 95% 
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Height: 44mm 
Width: 483mm 
Depth: 400mm 
Weight: 3.42kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York. 


Temperature range 

operating: -10 to + 50°C 

storage: -40 to +71°C 

Relative humidity: up to 95% at +50°C 
Height: 267mm 

Width: 483mm 

Depth: 554mm 


OPERATIONAL SPECIFICATION 
Shock/vibration: to MIL-STD-810C 
mounts) 


(with optional 


Manufacturer : a 
Racal Communications Inc, Rockville, Maryland. 


Height: 134mm 
Width: 483mm 
Depth: 355mm 
Weight: 17.2kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


TR ssb transceiver 


TECHNICAL SPECIFICATION 
Modes: J3E Isb/usb, H3E am, A1A cw, F1B fsk 
Frequency range 

2-20MHz 

on special order: 2-30MHz 
Number of channels: up to 12 
Power output 

30TR: 30W pep 

100TR: 100W pep 

150TR: 150W pep 

300TR: 300W pep 

400TR: 400W pep 


TRS Series HF/SSB Transceiver 


The TRS ssb transceiver is fully synthesised and 
operates between 1.6 and 30MHz in 100Hz steps. It has 
284,000 channels; frequency is selected by front-panel 
digital thumbwheel switches 

It is fully solid-state, with more than 50 integrated 
circuits, and has a wide selection of operational modes 
and a choice of power output levels 


TRS-—1K HF Transceiver 


The TRS-1K transceiver is designed for cw, am, ame, 
ssb, isb, fsk and fax. Operating in the 2 to 30MHz hf 
range, the synthesised TRS-1K is capable of receiving 
signals to 100kHz. The transmitter section delivers 1kW 
pep and 1kW average power while the receiver section 
maintains an ssb sensitivity of better than one microvolt 
over its range 


TST()—2.5K HF Transmitter 


The TST()-2.5K series is solid-state, modular and has 
linear amplification for conventional and sideband 
modes of operation. 

Positive tuning to the assigned frequency is provided 
by circuitry that protects against tuning up on spurious 
emissions or harmonics. 

TechniMatiC tuning is built into the high-level rf 
section as standard equipment. Tuning to the exciter 
portion of the in-station or for distant remote operation 
can be factory fitted or field-installed at a later date. 

Once the tuning sequence has been completed the 
tuning motors are de-activated 


TSTD-10K Synthesized HF 
Transmitter 


The TSTD-10K is a general-purpose synthesised 
transmitter that provides ssb, isb, am, ame, cw, fsk, fax, 
pulse and phase modulation operating modes in the 2 
to 30MHz frequency range in 100Hz steps with a stability 
of 1 part in 10® per 24 hours. It is equipped with 
TechniMatiC tuning. Robinson shockmounts are used 
for mobile applications, and a modification kit can 
boost ouput power to 15kW pep. 


TSTL—2.5K HF Transmitter 


The TSTL-2.5K transmitter is a self-contained unit ina 
Standard two-metre rack, which will deliver 2.5kW pep in 
linear service or 2.5kW continuous-duty keydown for cw 
or fsk service 

The transmitter is completely in-station automatic 
After the transmitter is turned on, selection of any one of 
eight frequencies is accomplished in an average of ten 
seconds 


TECHNICAL SPECIFICATION 

Modes: cw, fsk, fax, ame, isb and ssb 
Frequency range: 2-32MHz 

Power output 

ssb and ame: 2.5kW pep 

under locked key for fsk and cw: 2.5kW average 


Output impedance: 50 ohms 

Power supply: 12 or 24V dc (ac available) 
Temperature range: + 10 to + 60°C 
Height: 140mm 

Width: 280mm 

Depth: 432mm 


TECHNICAL SPECIFICATION 

Modes: J3E usb/Isb, ASE am, A1A cw 
Frequency range: 1.6-30MHz 

Channel spacing: 100Hz 

Power output 

9OTRS: 90W pep 

150TRS: 150W pep 

400TRS: 400W pep 

Output impedance: 50 ohms 

Power supply: 13.6V dc or 110/220V ac, 50-60Hz 


The addition of the STB-750 sub-system gives the 
TRS-1K the ability to operate in arq or fec modes 
between shore stations, ship-to-shore, or ship-to-ship. 


TECHNICAL SPECIFICATION 
Modes: cw, ame, usb, Isb, isb 
Frequency range: 2-30MHz 

Power output: 1kW pep and average 
Height: 1245mm 

Width: 584mm 


TECHNICAL SPECIFICATION 

Modes: cw, am, ame, ssb, isb, fsk and fax by external 
tone keyers 

Frequency range: 2-32MHz, 100Hz steps 

Power output: 2.5kW pep, ssb; 2.5kW average cw, Class 
C, fsk and fax locked-key conditions 

Power supply: 210/220/240/420/440/480V ac, 50-60Hz, 
3-phase 

Consumption 

ssb with full pep: approx 5kW 

cw with 2.5kW output: approx 7kW 

Temperature range: 0 to + 50°C 

Relative humidity 

operating: 90% 

storage: 100%, -62 to + 75°C 


TECHNICAL SPECIFICATION 

Modes: am, ssb, isb, cw, ame, fsk, fax, pulse and phase 
mod 

Frequency range: 2-30MHz, bandswitched 

Power output: 10kW pep, 5kW average 

Power supply: 190/208/203V ac, 50-60Hz, 3-phase; 
approx 19kW with 0.97pf 

Temperature range: 0 to +50°C 

Relative humidity: up to 90% 

Height: 215.9cm 

Width: 142.2cm 

Depth: 111cm 

Weight: 1220kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


Power supply: 210/220/240/420/440/480V ac, 50-60Hz, 
3-phase 

Consumption 

ssb with full pep output: 3.7kW. 

cw with 2.5kW output: 5kW 

Temperature range: 0 to + 50°C 

Relative humidity: up to 90% 

Height: 175.2cm 

Width: 62.1cm 

Depth: 76.2cm 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL specifi- 
cations wherever practicable 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 
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Manufacturer 
International Telecom Systems, Sunnyvale, California 


Temperature range: 0-55°C 
Height: 152mm 

Width: 280mm 

Depth: 432mm 


Manufacturer 
International Telecom Systems, Sunnyvale, California 


Depth: 660mm 
Weight: 297 .3kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


Height: 182.8cm 
Width: 125cm 

Depth: 76.2cm 
Weight: 540kg approx 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York 


TSTL-2.5K hf transmitter 
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TTR-—1000 HF Transceiver 


The air-cooled TTR-1000 provides up to 500 watts 
average for teletype and over 1kW pep for sideband 
voice operations. In addition, the companion receiver 
maintains an ssb sensitivity of better than one microvolt 
over its operating range 

The transmit section is normally automated with all 
controls on the front panel. Manual override is available 
at any time. Acomplete line of accessory equipment can 
be interfaced with the TTR-1000 to build on its basic 
capability. Such accessories include harmonic output 
filters, antenna tuning controls, and telephone terminal 


equipment. Sufficient space is left in the standard 
equipment rack to accept these accessories. 
It is solid-state up to the higher rf amplifier stages. 


TECHNICAL SPECIFICATION 

Modes 

cw, ame, usb, Isb, isb 

optional: am, fsk/fax 

Frequency range: 2-30MHz 

Power output: 1kW pep, 500W average cw 

Power supply: 115/230V ac +5%, 50-60Hz, sp 
Consumption: max 1.5kW average on cw, O.9pf. 
Solid-state power supply. Optional voltage regulator on 
request 


TW100 HF Transceiver 


The TW100 covers the 1.6 to 30MHz frequency range 
and has an output power of 125 watts pep/100 watts 
average. All standard operating modes are provided. A 
keypad permits selection of 100 programmable simplex 
or half-duplex channels, continuous tuning in syn- 
thesized 100Hz increments, or 98 programmable 
scanning channels. Frequency control/display func- 


tions can be internally limited for operational or security 
purposes. 

The companion AT100 automatic antenna tuner 
permits operation with a wide variety of whip and wire 
antennas. An optional built-in selective calling feature, 
designed for use on hf paths, is also available. A 
transpond feature indicates successful reception of a 
call, even at unattended stations. An optional built-in 
adaptive feature permits automatic path evaluation on 
up to ten channels. When used with the optional 


TW100 hf transceiver 


ZTOR-1000 Teletype Over Radio 
Systems 


The microprocessor-controlled ZTOR-1000 family of 
teletype over radio systems are ssb direct printing 
communications systems with full error correction. They 
are multi-purpose hf systems able to operate on ssb, 
teleprinter or cw. Transmitter output power is 150 watts. 

100 user-programmable channels are available and 
features include channel scanning, choice of simple 
keyboard or computer control and full arg on simplex or 
duplex frequencies. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: voice, cw, rtty (H3E, J3E, A1A, F1B) 
Frequency range: 1.6-30MHz in 100Hz increments 
Power output: 150W 


Manufacturer 
Communication Associates Inc, Huntington Station, 
New York. 


Temperature range 

operating: 0 to +50°C 

storage: -30 to + 80°C 

Relative humidity: up to 90% at sea level 
Height: 124.5cm 

Width: 58.4cm 

Depth: 66cm 

Weight 

installed: 174.6kg 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


TW5201 remote control unit, the TW100 is_ fully 
remotable over any voice grade two- or four-wire line or 
radio link. A series of solid-state companion linear 
amplifiers permits operation at the 500- and 1000-watt 
levels. 


STATUS 

In production. In service with US Army, National Guard, 
the Army Corps of Engineers and other overseas 
government agencies. 


TECHNICAL SPECIFICATION 

Modes: usb, |sb (optional), ame, cw, fsk (arq), fax with 
external modems 

Frequency range: 1.6-30MHz in 100Hz steps 
Number of channels: 100 simplex or half-duplex 
Power supply: 13.6/28V dc, 115/230V ac 
Temperature range: -30 to + 60°C 

Height: 107mm 

Width: 345mm 

Depth: 414mm 

Weight: 8.6kg (dc model) 


Manufacturer 
Trans World Communications 
California. 


Inc, Escondido, 


ZTOR-1000 system 


IFP-PU Call and Control Unit 


The IFP-PU call and control unit is used in radio 
networks with local battery telephones, interohones and 
manual telephone exchanges etc. 

These units transmit and receive a calling signal of 20 
to 50Hz. In order tobe transmitted via radio links, the 
IFP-PU unit converts the calling signal into a tone 
frequency voltage of 1.600Hz for transmit; the reverse 
process is applied in receive. 

The portable unit is used with the IFP 11+ 4 and can 
be used in simplex and duplex radio operations. 


TECHNICAL SPECIFICATION 

Voice frequency range: 300, 3.400Hz 

Call oscillator frequency: 1.600Hz +3Hz 
Relative humidity: 96% 

Temperature range: operation -15 to +55°C 
Height: 165mm 

Width: 240mm 

Depth: 285mm 

Weight: 6kg 


Supplier 
Federal Directorate of Supply and Procurement, 
Belgrade. 


RPrU-9 Portable VHF Receiver 


The RPrU-9 is a portable vhf receiver with 2000 
quartz crystal-controlled channels. It provides for the 
programming of 40 frequencies. The unit is intended for 
receiving voice and data signals. It can be operated 
remotely with the front panel separated from the 
receiver itself. The frequency, channel number and self 
test results are read out on the front panel display anda 
built-in facility for voice digitalization and an encoder 
are available. A short whip, a long whip or a wire 
antenna can be connected. 


STATUS 
In production. 


UK-—15 Controller and 
Retranslator 


The UK-15 is a controller and retranslator unit for hf/vhf 
transceivers in A3E or A1A modes. It is housed in a 
metallic case and designed for the manual retranslation 
of signals, converting hf to vhf and vice versa. The set 
can be installed in all types of military vehicles and is 
also used in portable field operations. 
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YUGOSLAVIA 


IFP-PU unit 


TECHNICAL SPECIFICATION 
Mode: narrow-band fm 

analogue voice 300 — 3000Hz 
digital voice up to 16kbit/s 

digital data up to 2.4kbit/s 
Frequency range: 30 — 79.975MHz 
Number of channels: 2000 (40 programmable) 
Channel spacing: 25kHz 
Temperature range: -30 to + 60°C 
Height: 270mm 

Width: 210mm 

Depth: 85mm 

Weight: 7kg 


Supplier 
Federal Directorate of Supply and Procurement, 
Belgrade. 


TECHNICAL SPECIFICATION 

Power supply: 12V — 24V dc accumulator 
Power consumption: 10W maximum 
Height: 169mm 

Width: 250mm 

Depth: 280mm 

Weight: 7kg 


Supplier Federal Directorate of Supply and Procure- 
ment, Belgrade. 


UK-15 controller 
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TERRESTRIAL MICROWAVE AND TROPOSPHERIC SCATTER 


ERC-—401 Tactical Radio Relay 
System 


The ERC-401 is a tactical radio link system for 
applications in transportable or stationary networks of 
medium capacity. It consists of an rf unit and a systems 
unit and operates in either analogue or digital 
transmission modes : 

The system is compatible with most other equipment 
of this type. It uses microprocessor technology with 
keyboard control from the front panel. 


STATUS 
The system is in service with the Brazilian Army 


BRAZIL 


TECHNICAL SPECIFICATION 

Modes: fdm or tdm 

Frequency range: 225-400MHz 

Number of analogue channels: 24 

Digital transmission capacity: 256, 512, 1024kbits/s 
Power output: 1 or 10W 

Power supply: 110/220V ac, 20-70V dc 

Weight (both units): 46kg (23kg each) 


OPERATIONAL SPECIFICATION 
Designed to meet the environmental requirements of 
DEF-133 and VG 95332 


Manufacturer 
Siteltra SA, Sao Paulo 


ERC-401 radio relay system 


CHINA (PEOPLE’S REPUBLIC) 


204A Digital Microwave Relay 


The 204A is a 460.8kbits/s digital pbkam microwave relay 
designed for use in long haul military back-bone 
systems. The 24-channel equipment uses a ttl level 
interface at the digital terminal, and the HDB3 code for 
transmission. lt operates in the 1.9 to 2.3GHz band, and 
uses forced air cooling. 


The 204A is used in conjunction with the type 744 
telephone terminal equipment. 


Mode: pkam 

Frequency range: 1.9-2.3GHz 
Number of channels: 24 

Channel spacing: 10MHz 

Power output: 1.5W 

Relative humidity: 85%, +3%, at 30°C 


AFH 200 Digital Microwave Radio 


Tha AFH 200 is a low-to-medium capacity los radio for 
use in strategic networks. Operating at 1.7 to 2.1 or 2.3 to 
2.7GHz, the AFH 200 has a number of bit rates ranging 
from 256kbits/s to 2.048Mbits/s. Synthesizer step is 
500kHz, and the radio has a range of eow/dow features 

Powered by a 16- to 72-volt dc supply and consuming 
25 watts, the AFH 200 measures 266 x 483 <x 350mm 
and weighs 30kg. 


STATUS 
Introduced 1987 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


AFH radio 


FRANCE 


Height: 1600mm 
Width: 600mm 
Depth: 400mm 
Weight: 360kg 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Alcatel Thomson Tropospheric 
Scatter Power Amplifiers 


For operation with its troposcatter microwave link 
equipment, Alcatel Thomson has a range of power 
amplifiers operating in the 2 or 5GHz bands. These 
include the AP2005 50-watt solid-state unit covering the 


AP4010 twt amplifier 


FH699-FH700 Tactical Microwave 
Link 


The FH699-FH700 family of tactical microwave link 
equipment is designed for line-of-sight transmission 
over 40km, with 4 to 60 telephone channels in fdm or 
tdm or equivalent (data, telegraphy, facsimile). In 
particular, it forms the basis of tactical meshed 
networks. 

The transceiver consists of a system (sy) unit and a 
radio frequency (rf) unit. The sy unit is common to the 
three frequency bands. Changing the baseband unit 
permits switching from analogue to digital transmission. 
The controls are clustered on the front panel. The rf unit 
is specific to each frequency band (band 1, 2 or 3). 

The FH699-FH700 radio sets have been designed for 
use by operaiors with basic skills. Local and link tests 
are automated. Station installation is carried out by two 
men in less than 30 minutes. 

The equipment is associated with antennas suitable 
for each frequency band (dihedral reflector for bands 1 
and 2, parabolic reflector for band 3). The vertical 
antenna mast consists of quick-connect, tubular, 
stackable elements. It can be deployed to a height of 17 
metres in less than 30 minutes. 

The FH699-FH700 radio sets are usually powered 
from any 22- to 32-volt dc source. The equipment can be 
fed with ac (220 volts, 47 to 60Hz) through an additional 
mains power Supply unit. 


STATUS 

The FH699-FH700, developed for the RITA system, 
entered production in the early 1980s for the French 
armed forces. 


TECHNICAL SPECIFICATION 
Modulation: fm 
Frequency bands: 
1.35-2.7GHz 
Number of channels 
225-400MHz: 1400 
400-960MHz: 4480 
1.35-2.7GHz: 10,800 
Channel spacing: 125kHz 

Transmission capacity: 4-60 fdm or tdm telephone 
channels 

Digital data rate 

FH699: 256/512, 1024kbits/s 


CuTINN. 44 C001bKis+n/AR 


225-400 and 400-960MHz, 
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AP4100 klystron amplifier 


1.7 to 2.1GHz band, the AP2150 klystron amplifier 
providing 1.5 kilowatt output in the 1.7 to 2.4GHz band, 
the AP4001 10-watt solid-state unit, the AP4010 100-watt 
twt amplifier covering the 4.4 to 5GHz band, and the 
AP4100 1kW klystron amplifier operating in the 4.4 to 
5GHz band. 
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STATUS 
AP4010, AP4100, AP2005 in production; AP2150 under 
final development. 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret 


FH699 microwave links in communication container. Digital switch (CT 86) and ciphering equipment included in 
installation 


Temperature range 

operating: -40 to + 55°C 
storage: -55 to + 70°C 
Immersion 

operating: rain 

transport and storage: 1m water 
Vibration: 10-55Hz/0.7mm p-p 
Shock 


tranarkiarts 4A alkAnnizsnlAh A 


SY AND RF UNITS 
Height: 640mm 
Width: 320mm 
Depth: 310mm 
Weight: 45kg approx 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 
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FH940 Tactical Tropospheric 
Scatter Equipment 


The FH940 digital radio set has a cw power output of up 
to 1kKW with power amplifier and a 15 tdm voice 
channel capacity (256kbits/s). Frequency agility with 
synthesizers allows the selection of 4800 rf channels at 
125kHz intervals. 

The FH940 is modular and, with the exception of the 
amplifier, solid state. For diversity or three- to six-fold 
diversity it is installed on various vehicles using mobile 
antenna systems. This equipment can be used for 
line-of-sight links, diffractive or troposcatter, on dis- 
tance ranges up to 200km, depending upon terrain and 
climatic conditions. 

The equipment is housed in two units for the 
three-fold diversity configuration and in four units for 
the six-fold diversity configuration. Only two types of 
unit are used: a transmitter/receiver and a power 
amplifier. 

The FH940 has EUROCOM baseband access. 


FH970—970N-—975-—975N Microwave 
Troposcatter Equipment 


This family of microwave troposcatter equipment, 
analogue or digital, is designed for infrastructure or 
mobile link working in the 4.4 to 5GHz band. Ranges of 
several hundred kilometres in a single hop are possible. 

Double diversity (space) and quadruple diversity 
(space and frequency) are achieved through the 
equipment's modular design. 

Versions include the FH970 fixed frequency equip- 
ment and the FH975 synthesised unit, both with 120 
fm/fdm telephone channels; and the FH970N fixed 
frequency equipment and FH975N synthesizer unit, 
both for 2, 8 or 13Mbits/s. 


STATUS 
Introduced in 1982 and in production. 


TECHNICAL SPECIFICATION 
Frequency range: 4.4-5GHz 
Versions 
FH970 fixed-frequency version: 120 fm/fdm telephone 
channels 
FH975 synthesizer version: 120/240 fm/fdm telephone 
channels 
FH970N fixed-frequency version: 2, 8, 13Mbits/s 
FH975N synthesizer version: 2, 8, 183Mbits/s 


FHD 2000 S Digital Radio Link 
Terminal 


The FHD 2000 S is intended for use in high availability 
military networks which may be equipped with protec- 
tion devices against electronic warfare techniques. 

This system operates at rates from 2 to 34Mbits/s. The 
frequency may be tuned by the operator locally or 
remotely. The system is designed for a basic 1+1 
protection configuration. Due to its inherent modularity, 
it can be modified to suit different applications, 
frequency channel availabilities and infrastructures. 

Various operation and maintenance aids may be 
added to the basic system. These include power 
amplifiers, an automatic switch-over system allowing 
4-order diversity in the 1+1 configuration, and eccm 
devices for the construction of high availability links in 
particularly difficult propagation conditions and for 
maximum protection against jamming. The units digital 
interface is in accordance with CCITT G7030. 
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STATUS 
Introduced in 1982 and in production. 


TECHNICAL SPECIFICATION 

Mode: 2dpsk 

Frequency range: 4.4-5GHz 

Number of channels: 4800 

Channel spacing: 125kHz 

Transmission capacity: 15 tdm voice channels plus 
order wire 

Digital data rate: 256kbits/s 

Power output: 100-500mW 


TX/RX UNIT 
Height: 440mm 
Width: 560mm 
Depth: 400mm 
Weight: 35kg 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


FH940 microwave link equipment 


Power output (klystron amplifier): 
150W to 1kW 
Antennas: 2-12m parabolic 


adjustable from 
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STATUS 

Series-production of this system has begun. It has been 
ordered for use in different infrastructure networks of 
the French Navy and Air Force. 


TECHNICAL SPECIFICATIONS 

Frequency range: 1.7-2.1, 2.3-2.7, 4.4-5GHz 

Number of channels: 30(2Mbits/s), 120(8Mbits/s) or 480 
(384Mbits/s) 

Channel spacing: 125kHz 

Power output: 0.5 or 1W 

Power supply: 48V dc or 220V ac 

Temperature range: 0-50°C 

Height: 1.5m 

Width: 483mm 


Manufacturer 
Société Anonyme do Télecommunications (SAT), Paris. 


FHD 2000 S terminal 


Diversity 

double diversity (D2): space 
quadruple diversity (D4): space + frequency 
Power supply 

double diversity: 8kVA 

quadruple diversity: 16kVA 
Temperature range 

unimpaired: 0 to 45°C 

extreme operating: -10 to +55°C 
storage: -40 to + 70°C 

Relative humidity: 95% at + 45°C 


LOW LEVEL RACK 
Height: 1490mm 
Width: 577mm 
Depth: 425mm 
Weight: 180kg 


AP4100 AMPLIFIER (1kW) 
Height: 1430mm 
Width: 525mm 

Depth: 525mm 
Weight: 350kg 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


FH970 family klystron power amplifier 


FHD 20008 


FHM 9104/20104 Digital Radio Link 
Terminal with Integrated PCM 
Multiplexer 


The FHM 9104/20104 provides telephone and telegraph 
and/or data channels over line-of-sight radio links. It 
can be offered either in the lower frequency band (FHM 
9104) or in the higher frequency band (FHM 20104). 
General presentation and layout of both equipments 
are identical with the exception of frequency figure 
indications. 


STATUS 
In production, The equipment has been ordered by the 
French Air Force. 


TECHNICAL SPECIFICATION 

RADIO 

Mode: differential bi-phase 

Frequency range: 600-960MHz; 1.35-2.1GHz 

Channel spacing: 250/500kHz 

Power output: 500mW before diplexer 

Antenna: 4 dipoles with group plane reflector; log- 
periodic with parabolic reflector 

Radio pulse rate: 768kbits/s 


MULTIPLEXER 

Telephone channels: 10 

Signalling: 2-wire manual or 2/4-wire e/m 

Sampling frequency: 8kHz 

Telegraph channels: 4 

Modulation speed: 200 baud max 

Telegraph operation: full duplex with double current 
+60V/20mA 

Telegraph distortion: <5.5% at 100 baud 

Data channel: 64kbits/s in digital frame instead of No2 
telephone channel 

Power supply: 127/220V ac + 10%; 22-30V dc 
Temperature range: -15 to + 50°C 


SHOCKPROOF CASING 
Height: 527mm 
Width: 502mm 


MDX15 Multiplexer Demultiplexer 


The MDX15 is a digital multiplex-demultiplex equipment 
for analogue or digital signals, enabling transmission of 
telephony signals over microwave channels using delta 
encoding at 16 or 32kbits/s, synchronous data (1200, 
2400, 4800, 9600bits/s), asynchronous data (0 to 300 or 
0 to 1200 baud), or telegraphy 

The MDX15 permits multiplexing of up to 15 services 
(30 with extra shelf), each service corresponding to a 
channel card or coupler. The resultant multiplexed 
signal is sent to the microwave equipment via a 256 or 
512kbits/s junction. 

Two versions are available: the MDX15-l infrastructure 
version and the MDX15-S shelter version. An option is 
built-in encryption. Interface is EUROCOM D1/B5. 


STATUS 
In production 1988. 


TECHNICAL SPECIFICATION 
Capacity: 15 services 
Transmission rate: 256-51 2kbits/s 
Power supply: 220V ac or 48V dc 
Consumption: 30W (subscriber equipment), 60W (ex- 
change equipment) 

Temperature range 

MDX15-I 

operating: 0 to +55°C 

storage: -40 to + 70°C 

MDX15-S 

operating: -25 to +55°C 

storage: -55 to + 70°C 

Height: 265mm 


France/MICROWAVE & TROPOSCATTER 
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FHM 9104 terminal 


Depth: 410mm 
Weight: 67kg 


RACK 

Height: 423mm 
Width: 449mm 

Depth: 335mm 

Weight: 45kg 


Manufacturer 
Société Anonyme de Télecommunications (SAT), Paris. 
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MDX15 multiplexer-demultiplexer 


Width: 483mm 
Depth: 300mm 
Weight: 15kg 


OPERATIONAL SPECIFICATION 
Mechanical: to French Army specifications GAMT13 


$T701 Tactical Radio Link Station 


The ST701 is an los tactical station containing the 
TFH701 radio, the MDX15 or MDX120 multiplexer (see 
separate entries for these three equipments), an 
antenna and mast, a power supply and a range of 
ancillary equipment. As a vehicle-borne station it can be 


operated in a four-wheel drive all-terrain vehicle such as 
the Peugeot P4, Land Rover 109 and 110, Overland, 
Toyota BU75 or Pinzgauer 710. It is also man-portable in 
5 packs weighing 35kg each. 

The station operates at 225 to 400MHz, 610 to 
960MHz, 1.35 to 1.85GHz and 4.4 to 5GHz. Its data rates 
are 256, 512, 1024 and 2048kbits/s. It can be set up by 
two men in 30 minutes and has keypad-controlled 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


antenna pointing. Crypto is an option and the station 
can be protected against ew threats by adaptive power 
and spread spectrum operation. It meets US and French 
military environmental specifications 
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Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois Perret. 


ST701 station 


ST 950S Troposcatter Station 


This station is built around the TFH950S troposcatter 
microwave radio associated with a power amplifier — 
either the AP 2005 or AP 2150 for 2GHz transmission or 
the AP 4010 or AP 4100 for 4GHz transmission — as well 
as MDX15 or MDX20 multiplexers (see separate entries 
for all equipment). 

Depending on the desired diversity order, a terminal 
includes one or two TFH950Ss and amplifiers. Due toa 
novel diversity principle, it is possible to have two- to 
six-fold diversity with one or two antennas. The exact 
type of the station’s power supply is dependent on the 


MICROWAVE & TROPOSCATTER/France 


number of transceivers used as well as the type of power 
amplifier, but in both cases is provided by a generator. 
The complete terminal is housed in a transportable 
shelter on a light-weight 4-wheel drive truck. If the 
antenna is less than 3 metres tall, it may be placed on 
the roof of the shelter. If it is taller, it is mounted onto a 
trailer hauled by the truck. The antenna’s automatic 
pointing device is designed to provide quick and 
accurate positioning and the entire station can be 
operational 30 minutes after arrival on the site. 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


Exterior of ST 950S station 


SOIC 


TFH150M Multi-frequency Digital 
Microwave Links 


The TFH150M is designed for use in digital infrastructure 
networks with capacities of 2, 8.5 and 34Mbits/s. Its 
digital interface is to CCITT G703. Features include fast 
tuning, frequency agility, the ability of a given unit to 
replace another given unit and be set to the required 
frequency, and the ability for a link to be set up in any 
part of a country without previous adjustment (subject 
to sufficient clearance). 

The equipment can either be used in the single 
configuration (1 +0) or the main/standby configuration 
(1+1). The mechanical design of the TFH150M is suited 
to its field of application. 

The system comprises the following main units: 
microwave link transmitter/receivers, automatic switch- 
ing and diversity equipment, engineer order wire 
equipment, shf equipment such as’ coaxial cable and 
shf accessories, and parabolic reflector or cigar-type 
antennas. 


STATUS 
In production and in use in the networks of the French 
defence forces (Army, Navy and Air Force). 


TFH701 Digital Tactical 
Microwave Link 


The TFH701 line-of-sight tactical microwave link 
equipment is intended for mobile forces in tactical or 
operational and logistic roles. It allows line-of-sight 
transmission of 60 tdm telephone channels or their 
equivalent (data, telegraph, facsimile, etc) over dis- 


TECHNICAL SPECIFICATION 

Frequency range: 1.35-1.7, 1.7-2.1, 2.3-2.7, 4.4-5GHz 
Frequency agility: in 1MHz steps 

Channel arrangement: frequency plan as per CCIR 
283-2 

Transmission capacity 

30 telephone channels: 2Mbits/s 

120 telephone channels: 8.5Mbits/s 

480 telephone channels: 34Mbits/s 

Power output 

2GHz: branching output 1W, option 10W 
4.4-5GHz: 0.5W 

Power supply: 48V dc or 220V ac 
Temperature range 

operating (unimpaired performance): 0 to 45°C 
satisfactory operation: -10 to +55°C 

storage: -50 to + 70°C 

Relative humidity: 95% at + 40°C 

Height: 171cm 

Length: 577cm 

Depth: 345cm 

Rack (1+ 1): standard 483mm 

Weight: 150kg 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


TFH150M 7 + 1 terminal. Top section of rack is available 
for two 10W amplifiers 


tances of the order of 50km. In particular, it constitutes 
the basis of operational tactical meshed networks. 

A transmitter/receiver consists of a single unit 
containing the shf module, the system and if boards, 
and the power supply. The controls (service channel, 
keyboard, and display) are assembled on a specific 
remote-control unit. Only the shf module is specific to 
the various frequency ranges. 
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The transmitter/receiver can be connected to a 
single-polarisation antenna by means of the duplexer - 
integral with the equipment, or to a dual-polarisation 
antenna in the case of separate transmission and 
reception ports. 

The automatic power regulation and the possibility of 
spreading the transmitted spectrum by direct sequence 


TFH701 transceiver 


heighten the invulnerability of the TFH701 to detection 
and interception. A direct microwave link frame output 
connection allows encryption of the transmitted signal 
(multiplex signal and auxiliary signals). Each transmit- 
ter/receiver has its own identification code to avoid the 
danger of intrusion. Full frequency agility, receive filter 
selectivity, and operation in the spread spectrum mode 
by direct sequence, make the TFH701 resistant to 
jamming. 


TFH875 Tactical Digital 
Microwave Link 


The TFH875 tactical microwave link has been designed 
for communications between the acquisition unit and 
the firing unit of the Shahine weapon system carrier 
vehicles. 

The acquisition and firing vehicles are provided with 
a sealed transmitter/receiver unit built in the vehicle 
turret, an omni-directional transmitting antenna anda 
directional receiving antenna integral with the vehicle 
turret, a transmitter/receiver remote-control from the 
vehicle command post, and built-in test equipment 
permitting quick performance check 


STATUS 
Introduced in 1985 and in production. 


TECHNICAL SPECIFICATION 
Mode: ami/fm 

Number of channels: 6 

Data rate: 1 Mbit/s max 
Power output: 500mW at 15GHz 
Temperature range 
operating: -40 to 55°C 
storage: -40 to 85°C 

Height: 312mm 

Width: 672mm 

Depth: 300mm 

Weight: 28kg 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


TFH950S Mobile Troposcatter 
Digital Equipment 


The TFH950S is a new generation of digital equipment 
for troposcatter or line-of-sight links. This equipment is 
ew protected, complies with French Army environmental 
requirements, and can be transported in a shelter or by 
light overland vehicles. 

The modular design of this equipment and the use of 
an original diversity principle enable two- to six-fold 
diversity links to be set up at different transmit power 
levels over ranges up to 350km. 

The TFH950S comprises a transceiver (D2 or D3 
Operation) and a power amplifier (solid-state, twt or 
klystron). 

Connection of two transceivers in a standard rack 
enables a D4 or D6 terminal to be built. In this case 
all baseband modules are doubled. An automatic 
switching device keeps the high order of diversity in 
case of baseband failure. Remote control is possible. 


STATUS 
In production 1987. 


TECHNICAL SPECIFICATION 

Mode: 2 dpsk 

Frequency range: 1.7-2.1 and 4.4-5GHz 
Number of channels 

1.7-2.1GHz: 3200 

4.4-5GHz: 4800 

Data rates: 256, 512, 1024bits/s 

Power output 

1.7-2.1GHz: 0.1-0.8W(50-1500W with pa) 
4.4-5GHz: 0.1-0.5W(10/100 or 1000W with pa) 
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The equipment is associated with appropriate 
antennas for each frequency range (dihedral antenna 
for band 1, ‘grid’ antenna for bands 2 and 3, parabolic 
antenna for band 4. 


STATUS 
Entered production 1988. 


TECHNICAL SPECIFICATION 
Mode: fm 
Frequency ranges: 
4400-5000MHz 
Number of channels 
225-400MHz: 1400 
610-900MHz: 2800 
1350-1850MHz: 4000 
4400-5000MHz: 4800 
Digital data rates: 256, 512, 1024, and 2048kbits/s 
Power output 

225-400 and 610-900MHz: 10W 

1350-1850MHz: 3W 

4400-5000MHz: 1 or 4W 


225-400, 610-900, 1350-1850, 
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Power supply: 20-32V dc, 220 or 100V ac 
Consumption: 125W 
Temperature range 

operating: -40 to + 55°C 
storage: -55 to + 70°C 

Relative humidity: 93% at 40°C 
Altitude: 4500m 

Immersion: 1m of water 
Height: 305mm 

Width: 440mm 

Depth: 400mm 

Weight: 25kg 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


TFH875 transmitter/receiver unit 


TFH950S transceiver, D3 configuration 
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Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at +55°C 


D3 TRANSCEIVER IN CABINET 
Height: 440mm 
Width: 560mm 


MICROWAVE & TROPOSCATTER/France—Germany (Federal) 


Depth: 540mm 
Weight: 37kg 


D4 or D6 RACK 
Height: 1720mm 
Width: 640mm 
Depth: 430mm 
Weight: 120kg 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret 


GERMANY (DEMOCRATIC REPUBLIC) 


PCM 10—400/800 and PCM 
120-2000 Digital Radio Relay 
Systems 


The PCM 10-400/800 and PCM 120-2000 digital radio 
relay systems are designed for the transmission of data 
and pulse-code modulated speech signals. 

The PCM 10-400/800 operates in the 400 and 800MHz 
ranges. It allows the transmission of digital information 


RVG-—924 Radio Relay Equipment 


The RVG-924 covers the 1.79 to 1.97GHz frequency 


range, with eight audio channels maximum. The output 
power is 2 watts 


RVG-934 Radio Relay Equipment 


The RVG-934 is a radio relay equipment covering the 
2.45 to 2.7GHz frequency range. Modulation is ppm. The 
set has amaximum capability of 24 audio channels and 
has an output power of 2 watts. 


at 704kbits/s. A multiplexer integrated into the system 
gives a transmission capacity of two to ten digital 
channels with a bit rate of 64kbits/s each. The PCM 
10-400/800 can be installed in buildings or in a 
container. 

The PCM 120-2000 operates in the 2GHz range. Its 
transmission capacity of 8448kbits/s corresponds to 
120 telephone channels. Field radio lengths of about 
50km can be achieved in this frequency range. Phase 
shift keying (4 psk) is used as the modulation method. 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency range: 1.79-1.97GHz 

Number of channels: 8 (and 1 engineering channel) 
Power output: 2W 


TECHNICAL SPECIFICATION 
Mode: ppm 

Frequency range: 2.45-2.7GHz 
Number of channels: 6, 12, 18 or 24 
Power output: 2W 


Parabolic antennas with a diameter of 1.75, 2.150r3.5 
metres are optionally available. The radio relay system 
and antennas are connected via coaxial cable. 


Manufacturer 
VEB Kombinat Nachrichtenelektronik, Leipzig. 


Manufacturer 
VEB Rafena, Radeberg. 


Manufacturer 
VEB Rafena, Radeberg. 


GERMANY (FEDERAL REPUBLIC) 


CTM 200 Radio Relay System 


The CTM 200 is a microprocessor-controlled radio relay 
system designed for use in low-, medium- and 
high-capacity tactical and strategic communication 
networks. Operating in the radio frequency ranges of 
225 to 400MHz, 610 to 960MHz, 1.35 to 1.85GHz and 4.4 
to 5GHz, it provides a transmission capacity between 
128 and 2048kbits/s (up to 34,368kbits/s in the 4.4 to 
5GHz range), thus covering the operational needs of 
military multi-channel transmission with one modular 
system. The system is fully compliant with the EUROCOM 
Standards, but can also interoperate with CCITT 
Standard systems. 

Five plug-in modules covering all operational func- 
tions are housed in a hermetically-sealed case. One of 
these five modules is the rf unit with the transmit power 
amplifier, the receive preamplifier and the tuned 
transmit and receive filters. The automatic tuning of 
both filters is controlled by the microprocessor 

The synthesizer module generates the crystal- 
controlled radio frequencies for transmit and receive, 
both individually set in steps of 125kHz by means of the 
keyboard 

The tdm modules combine modulator, if circuit with 
high selectivity if filter, demodulator and baseband- 
regenerator function and the microprocessor with 
keyboard and read-out module. The baseband function 
offers transmission bit rates from 128 to 34,368kbits/s 
and baseband interfaces to EUROCOM and CCITT 
standards, 

Three types of engineering order wire module are 
available, one analogue version and two digital. Both 
the analogue and the digital EUROCOM version are for 
low-capacity links below 2Mbits/s; the second digital 
version is for all medium- and high-capacity links above 
2Mbits/s. Both digital versions have selective calling 
with priority ‘break in’ features and separate digital 
remote control channel of up to 1200 baud. This duplex 
remote control channel also permits remote operation 


CTM 200 radio relay system 


of the CTM 200 radio relay stations, since all operational 
functions, including radio frequency setting, are re- 
motely controllable. 

The power supply module provides fully protected 
stabilised supply voltages to the operational module 
sources from either 24 or 48 volts dc. A hot-standby 
diversity unit housed in a separate hermetically-sealed 
case and powered from an independent 24/48-volt dc 
power supply module is available for all applications 
which require hot-standby, space or frequency diversity 
operation. 


STATUS 
In production for a NATO infrastructure contract, the 
armed forces of West Germany and other countries. 


TECHNICAL SPECIFICATION 
Mode: fm 

Frequency _— range: 
1.35-1.85GHz, 4.4-5GHz 


225-400MHz, 610-960MHz, 


Number of channels 

225-400MHz: 1400 at 125kHz spacing 
610-960MHz: 2800 at 125kHz spacing 
1.35-1.85GHz: 4000 at 125kHz spacing 
4.4-5GHz: 4800 at 125kHz spacing 
Transmission capacity: 128, 256, 512, 1024, 2048, 8448, 
34,368kbits/s 

Mitr: 10 minutes 

Mtbf 

radio relay equipment: 10,000h 
hot-standby diversity unit: 200,000h 
Power supply: nominal 24V dc, 19-38V; nominal 48V dc, 
38-75V 

Consumption 

radio relay equipment: 125W 
hot-standby diversity unit: SOW 
Temperature range 

operating: -40 to +55°C 

storage: -55 to + 70°C 

Altitude: 3000m 

Humidity: 100% 

Rain, dust: hermetically sealed 
Vibration: 10-500Hz, 2g 

Shock: 40g 


RADIO RELAY EQUIPMENT 
Height: 288mm 

Width: 445mm 

Depth: 386mm 

Weight: 40kg 


HOT-STANDBY DIVERSITY UNIT 
Height: 166mm 

Width: 445mm 

Depth: 386mm 

Weight: 15kg 


Manufacturers 
ANT Nachrichtentechnik, Backnang. 
Siemens AG, Munich. 


DRS 2(8—34)/18700 Digital Radio 
Relay System 


The DRS 2(8-34)/18700 ‘down-the-hill’ system is used 
for the transmission of digital signals in the rf range of 
17.7 to 19.7GHz.. Depending on the version of the 
equipment, the transmitted bit rate is 2, 8 or 34Mbits/s. 
Features include low power consumption, simple 
maintenance requirements and high reliability. The 
small dimensions of the equipment permit installation in 
a weatherproof housing with an integrated antenna, 
thereby avoiding losses caused by long feeder lines. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Frequency range: 17.7-19.7GHz 
Channel spacing: 5.5 or 27.5MHz 
Data rates: 2, 8 or 34Mbits/s 
Power output: > 40mW 

Power supply: 24, 48, 60V dc 
Consumption: <50W 

Height: 290mm 

Width: 430mm 

Depth: 200mm 

Antenna size: 400mm parabolic 


Manufacturer 
Standard Electrik Lorenz AG, Stuttgart. 
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DRS2(8-34)/18700 radio relay system 


FM 200 Radio Relay System 


The FM 200 is a frequency synthesised radio relay 
system capable of carrying both fdm and tdm signals 
which can be set up rapidly under difficult operating 
conditions. 

The equipment operates with frequency modulation 
Its rf channels are in the ranges from 225 to 400MHz, 610 
to 960MHz and 1.35 to 1.85GHz. The system can be 
modulated with a multi-channel band (fdm operation) 
or digital signals (tdm operation). 

In fdm operation a baseband width of 300Hz to 
108kHz is available and 4, 12, or 24 voice channels and 
one service channel can be transmitted. Pre-emphasis, 
de-emphasis and pilot frequency, as well as receiver 
bandwidth, can be switched simultaneously by means 
of one mode switch. 

In tdm operation (pcm or delta modulation) the 
equipment operates with digital transmission rates of 
256/288 or 512/576kbits/s (binary detection) and 
1024/1152kbits/s (biternary detection) depending on 
the number of voice channels to be formed. 

The equipment is divided into five devices: the system 
section for the entire rf range, the amplifier section for 
the rf range from 225 to 400MHz, the amplifier section 
for the rf range from 610 to 960MHz, the amplifier section 
for the rf range from 1.35 to 1.85GHz and the power 
supply unit. 


STATUS 
The result of a joint development and manufacturing 


FM 15000 Radio Relay System 


The FM 15000 radio relay system was expressly 
designed and developed for short-range transmission 
links. 

The equipment is a suitable substitute for cable 
feeder routes with distances up to about 6km, and 
achieves the same transmission reliability. Replacing 
spiral-four cable links by such a ‘down-the-hill’ radio 
relay considerably shortens set-up time and allows 
operation in difficult terrain. Interface circuits for all 
military standardised interfaces are available. 

The FM 15000 equipment is operated and supervised 
by a control unit, detachable up to ten metres from the 
basic units. A small unit for the control of the service 
channel also contains an led analogue display meter. 
The receive level, swr and received bit stream (tdm 
operation) are permanently monitored by this unit. 


STATUS 
In service with German defence forces. 


effort by Siemens and ANT Nachrichtentechnik to a 
specification issued by the Netherlands Ministry of 
Defence, the FM 200 is also being manufactured by 
Marconi in the United Kingdom for the Ptarmigan 
system under the name of Triffid. It has also been 
specified by NATO and other armed forces and is in 
service in approximately 25 countries. 


TECHNICAL SPECIFICATION 
Modulation: fm 
Frequency range: 
1.35-1.85GHz 

Number of channels 
225-400MHz: 1400 
610-960MHz: 2800 
1.35-1.85GHz: 4000 
Transmission capacity 
digital: 256/512/1024 kbits/s 

analogue: 4/12/24 voice channels 

Power output 

225-400/610-960MHz units: > 10W, can be decreased to 
1W 

1.35-1.85GHz unit: >3W, can be decreased to 200mMW 
Power supply 

battery: 21-29V, approx 10A 

line voltage: 99-135 and 198-270V, approx 200VA, 
47-440Hz 


225-400MHz, 610-960MHz, 


FM 200 radio relay system 


Manufacturers 
ANT Nachrichtentechnik, Backnang. 
Siemens AG, Munich. 


TECHNICAL SPECIFICATION 
Frequency range: 15.105-15.229GHz 
Number of channels: 25 

Fixed duplex separation for one channel pair: 100MHz 
Transmission capacity 

tdm: a) 256 (288) or 512 (576)kbits/s 
b) 1024 (1152)kbits/s 

+ 1 service channel for all modes 
Power output: 100mW 

Power supply (battery): 21-29V 
Temperature range: -30 to +55°C 
Relative humidity: 100% 


ANTENNA 

Frequency range: 15.104-15.230GHz 

Gain (referred to isotropic radiator): >26.5dB 
Sidelobe attenuation: > 18dB 

Front-to-back ratio: >50dB 


Manufacturers 
ANT Nachrichtentechnik, Backnang. 
Siemens AG, Munich. 


FM 15000 radio relay system 
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Small Capacity Troposcatter 
System 


The troposcatter radio set is a mobile over-the-horizon 
radio relay system operating in the 8GHz range. In the 
standard version, it is designed to transmit one 
analogue voice channel or, via a data modem, a 
maximum bit stream of 2.4kbits/s. 

A version for transmission of digital traffic incorpor- 
ates error correction capabilities and operates at up to 
250km. Bit rates of 256, 128, 64 and 16 kbits/s Is 
switch-selectable 


MICROWAVE & TROPOSCATTER/Germany (Federal)—Israel 


Its features are simple operation, built-in signalling 
devices extending down to sub-units, and fast oper- 
ational set-up. In order to increase communication 
reliability, dual angle diversity with square ratio 
combining is provided. The selection of components 
and the environmental capabilities comply with the 
military equipment standards. 

The modularised equipment set, which is housed in 
six Sitraset cases, is intended for tactical applications. It 
is accommodated in a telecommunications shelter that 
also carries the antenna. The parabolic antenna, which 
is turned down for change of site, requires supports to 
stabilise the vehicle as well as the vehicular shelter. 

For relay operation or in case of a dual terminal 


Small capacity troposcatter system 


GTT-—4000/600 Radio Relay 
System 


The GT T-4000/600 is a frequency modulated radio relay 
system. Up to six broadband.and two narrowband radio 
channels can be transmitted. The system is compatible 
with the Soviet Vesna and GDR equipments. 


HUNGARY 


The GT T-4000/600 covers the 3.4 to 3.9GHz frequency 
range. lf requested, the equipment can be manufactured 
with a frequency range of 3.8 to 4.2GHz. It uses a horn 
antena in conjunction with a 3-metre parabolic dish to 
drop circuits over subordinate paths. 


KSR-8 Microwave System 


Designed for military applications, the KSR-8 is a low 
capacity 8GHz microwave system. It provides up to 30 
digital pcm channels. An analogue version provides 
three telephone and two telegraph channels. The 


equipment has a range between 15 and 40km and can 
be used in single or multiple hop set-ups 


STATUS 
Believed to be in use in the Middle East and India. 


EL/K—1850 Microwave Data Link 


The EL/K-1850 microwave data link family is designed 
as aconnecting element in tactical intelligence systems 
Typical applications are as a duplex data link for rpv 
(with autotrack and precision range and azimuth 
measurement), as along range data link for surveillance 
aircraft, as a fixed and mobile point-to-point data link 
and as a guidance data link for long range projectiles. 

The equipment comprises basic building blocks and 
optional modules in various user-defined configur- 


configuration, two equipment sets can be installed. The 
second antenna is then transported on the two-wheel 
trailer, which is provided with a multi-purpose super- 
structure above the power supply generator. For radio 
communication this antenna is moved over rails to the 
second holder facility on the shelter 


STATUS 
More than 100 systems currently produced for German 
Armed Forces 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency bands 

(ready for operation) 

band C, lower band: 7805-7843MHz 

band C, upper band: 7930-7968MHz 
(provided internally, filters not yet available) 
band A, lower band: 7728.5-7766.5MHz 
band A, upper band: 7853.5-7891.5MHz 
band B, lower band: 7766.75-7804.75MHz 
band B, upper band: 7891.75-7929.75MHz 
Number of channels per band 

operating: 153 

Analogue transmission capacity (1 telephone chan- 
nel): 300HZ-3.4kHz 

Channel spacing: 250kHz 

Spacing between transmit and receive frequencies: 
125MHz 

Power output: 200W (low reduced) 

Power supply: 21.5-30V (nominal 24V) 
Consumption: 1.3kW 

Temperature range 

operating: -25 to + 55°C 

storage: -55 to + 70°C 

Altitude 

operating: 3000m 

storage: 9000m 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


TECHNICAL SPECIFICATION 
Frequency range: 3.4-3.9 or 3.8-4.2GHz 
Number of channels: 6 broadband plus 2 narrowband 


Manufacturer 
Budavox, Budapest 


ISRAEL 


ations. The basic elements are the transmitter/receiver, 
microwave power amplifier, message encoder/decoder 
and antenna. For special applications the following 
optional building blocks are available: monopulse 
tracking system, secure modem and video compressor 

The frequency range of the equipment is user- 
selected within the microwave band. The transmitter/ 
receiver has a telemetry bit rate from 1kbits/s to 1Mbits/s 
and a bandwidth of 40MHz. It can operate from 28 or 15 
volts dc and requires 15 watts of power. The 
transmitter/receiver weighs 0.9kg. 


The microwave power amplifier has an output power 
of 10 to 25 watts with a bandwidth of 300MHz. 
The frequency band is also user-selected from the 
microwave band 

The message encoder/decoder has a bit rate of 3.6 or 
7.2kbits and offers analogue, discreet or digital outputs. 
The antenna is a high gain 1.8-metre dish with a 
monopulse feeder and a gain of 33dB. 


Manufacturer 
Elta Electronic Industries Ltd, Ashdod, Israel. 


TAD-200 Digital Radio Relay 
System 


The TAD-200 is a uhf/fm radio terminal and radio- 
telephone relay designed for military and civil-defence 
ground communication networks. The system operates 
in the 610 to, 960MHz (low band) or optionally 1.35 to 
1.85GHz (high band) frequency range and provides 
2801 (or 4001) rf channels spaced 125kHz apart. When 
operated in conjunction with tdm/pcm multiplexers, it 
provides a choice of 30 or 60 simultaneous voice 
channels. Compatability with fdm equipment is available 
as an option. In addition, the system features a service 
channel and signalling facilities. It also includes an 
emergency position which increases the transmission 
range under unfavourable conditions. The TAD-200 
system is fully solid-state with stripline broadband 
power amplifiers and thick-film hybrid modules. It 
consists of three stack-mounted main units: an rf power 
amplifier unit, system and baseband unit, and power 
supply unit 

The entire system configuration is mounted on a 
shock-absorbing vehicular mounting. With a lightweight 
antenna system the TAD-200 can operate from any site 
accessible to the vehicular carrier 


STATUS 
In service with Israeli defence forces since 1975 


TECHNICAL SPECIFICATION 

Modes: fsk, msk 

Frequency range: 610-960MHz or 1.35-1.85GHz 
Number of channels 

low band: 2801 

high band: 4001 

Channel spacing: 125kHz 

Receive/transmit frequency spacing: 27MHz 
Multiplexing: pcm or delta 

Tdm fsk bit rates 

6 channels: 256/288kbits/s (binary) 

15/12 channels: 512/576kbits/s (binary) 

30/24 channels: 1024/1152kbits/s (biternary) 
Tdm msk bit rates: 1024, 2048kbits/s (binary) 
SERVICE CHANNEL 

Frequency range: 300Hz-3.4kHz 
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Power output 

low band: 10W minimum reducible to 1W 

high band: 2W minimum reducible to 0.25W 
Keying channel rate 

fast: up to 300bd 

slow: up to 10bd 

Telegraphy channel rate: up to 300bd 

Data transmission channel: 1200/2400bd 
STD-188B) 

Antennas 

low band: dipole array 

high band: centre fed, parabola grid, reflector 
Power supply 

de: 21-32V 

ac: 230 or 115V +10% at 45-62Hz 
Consumption: 230W max 
Temperature range 
operating, full specified performance: -20 to + 65°C 
slight performance drop: -40 to + 65°C 

storage: -50 to + 65°C 

Relative humidity 

operating: up to 95% at +30°C 

storage: 100% at +40°C 

Altitude 

operating: to 4600m 

storage: to 15,240m 

Sand and dust: withstands desert conditions 
Immersion: 1m for 2h 


(MIL- 


(dimensions for each unit) 
Height: 178mm 

Width: 457mm 

Depth: 330mm 

Weight 

3 main units: 77kg max 
antenna: 8.5kg max 


POWER SUPPLY UNIT 

Input voltage: 190-250V ac, 45-62Hz (option: 95-125V 
ac) or 21-32V de. Automatic switchover between power 
sources 

Consumption: 90VA max 

Temperature range 

operating: -40 to +65°C 

storage: -50 to + 75°C 

Relative humidity 

operating: up to 95% at +30°C 

storage: up to 100% at +40°C 
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TAD-200 digital radio relay system 


Altitude 

operating: to 3000m 

storage: to 15,000m 

Sand and dust: withstands desert conditions 
Immersion: 1m for 2h 

Height: 185mm 

Width: 465mm 

Depth: 370mm 

Weight: 33kg 


OPERATIONAL SPECIFICATION 

Vibration: meets Test Method 514m, Procedure IX of 
MIL-STD-810C 
Shock: meets Test 
MIL-STD-810C 


Method 516, Procedure ll of 


Manufacturer 
Tadiran Ltd, Tel Aviv 


TRC-1645 Radiotelephone 
Terminal/Repeater Shelter 


The TRC-1645 is a shelter-housed unit providing 
communication facilities for multiplexed radiotelephone 
channels. It can function as a terminal and/or repeater, 
adaptable to a variety of field roles by reconfiguration 

Deployable at a fixed site or mobile headquarters, it 
can be transported by truck, rail, aircraft, helicopter or 
ship. For field mobility, itis normally installed ona4 x 4 
power wagon. 

The TRC-1645 can be configured as two separate 
terminal systems, each with 15 channels (optionally 30 
channels); a combined 30-channel terminal system 
(optionally 60); a baseband repeater relaying two-way 


Bisons 


TRC-1645 radiotelephone terminal/repeater system in 
shelter 


radiotelephone traffic; or a multiplexing repeater 
relaying two-way traffic over 15 channels (optionally 30) 
with selective dropping-out and reinsertion of any 
channel(s) for an intermediate subscriber. 

Bulk digital data encryption is included, whatever the 
system configuration. For a ‘down-the-hill’ short- to 
medium-range fibre-optic link, an optional electro- 
optical communication terminal is incorporated 

Reconfiguration can be performed rapidly. Push- 
button selection changes encryption keys. Channel 
designation and subscriber interfacing can be varied in 
the field. Standard communication interfaces are 
available for NATO (NRZ), EJROCOM (AMI) and CCITT 


(HDB-3). System flexibility enables access by most types 
of subscriber equipment, both analogue and digital, 
including magneto and automatic telephones, ex- 
change lines, teleprinters and data terminals 

A vhf/fm radio set is incorporated as a service radio 
channel for establishing preliminary communications 
and as a local radio link with nearby ground forces and 
commands. 

Man-machine interfacing is provided for all com- 
munication devices as well as power and environmental 
controls 

Standard communication equipment in the TRC-1645 
comprises two systems, each including a TAD-200 


TRC- 1645 interior 
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LT/HT uhf/fm radio terminal, a TAD-411 time division 
multiplexer and a SEC-17 digital data bulk ciphering 
device 

Each system can provide 15 channels of point-to- 
point communications or, when combined in tandem, 
30 channels. The repeater configuration allows oper- 
ation of an intermediate station with or without dropout 
and reinsertion 

For the optional fibre-optic link, a TAD-4401 or 
TAD-4100 electro-optic communication terminal is 
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added. A VRC-8000 vhf/fm (or equivalent) tactical radio 
set is also provided 

The shelter has power distribution and environment- 
control facilities. Patch panels for signal interfacing/ 
distribution, network control and link establishment are 
conveniently located. Signal and group entrance 
panels are externally mounted. 

The TRC-1645 can communicate in several modes 
between a large variety of facilities, bases and 
command posts. Whether permanently or temporarily 


installed in single or multiple configurations, it adapts to 
various types of networks such as headquarters, 
forward command posts, intelligence units, electronic 
warfare units, forward air bases, air defence units or 
remote radar posts 


Manufacturer 
Tadiran Ltd, Tel Aviv 


2TM24—3500 Microwave Radio 


The 2TM24-3500 is a modular, duplicated hot-stand-by 
analogue radio terminal suitable for infrastructure use 
It operates in the 3.4 to 3.5GHz band. The equipment is 
available for mounting in a standard rack or for 
assembly in a slim rack (N2) structure 


STATUS 
In production since 1983 for the Italian Air Force 


TECHNICAL SPECIFICATION 
Frequency range: 3.4-3 5GHz 
Configuration: 1 + 1 

Capacity: 24 fm/fdm channels 
Power supply: 220V ac or 48-60V dc 
Height: 260cm 

Width: 12cm 

Depth: 22.5cm 

Weight: 80kg 


Manufacturer 
Applicazioni Radio Elettroniche SpA, Castellanza. 


21M24-3500 microwave radio 


2TM1500M/2TM400M Radio Link 
Equipments 


The 2TM1500M/2TM400M equipments, which operate 
in the 1350 to 1525 and 335 to 470MHz bands 
respectively, are designed for low- and medium- 
capacity military links 

The modular equipments are available in two 
versions: fixed or semi-fixed for mounting in a standard 
483mm rack; and transportable, housed in a waterproof, 
shock-proof hand-transportable case 

Both units are designed for fixed or mobile links of 30 
to 100km with line-of-sight visibility or slight diffraction 
between antennas. The design permits back-to-back 
repeaters at baseband level, with or without the 
insertion/extraction of channels. Different versions 
include, as standard, unduplicated and hot- stand-by 
terminals 

Capacity ranges from 6 to 120 fm/fdm channels. The 


ITALY 


digital version (2Mbits/s) is derived from the fdm 


120-channel equipment 


STATUS 
More than 400 units have been manufactured since 
1977 for both civil and military applications. 


TECHNICAL SPECIFICATION 

Modes: fdm, pcm 

Frequency range: 1350-1525 and 335-470MHz 
Capacity 

fdm: 6, 12, 24, 60, 120 channels 

pcm: 0.7-2Mbits/s 

Power supply: 220V ac or 24/48V dc 
Consumption 

1 +0: 60W 

1+ 1: 100W 


Manufacturer 
Applicazioni Radio Elettroniche SpA, Castellanza 


2TM1500M radio link equipment 


ARE Transportable/mobile 
Tropospheric Scatter Terminals 


Both transportable and mobile terminals are contained 
in prefabricated metal shelters which include air- 
conditioning equipment to allow operation in climatic- 
ally hostile environments. Once installed and carrying 
traffic, the equipment requires no further protection and 
can be remotely controlled from a main communi- 
cations centre 

Terminals can operate in either dual or quadruple 
diversity. The range of the terminals can be between 500 


and 600km depending on topography, climate etc. Use 
of modular construction simplifies the provision of 
spare units 


TECHNICAL SPECIFICATION 
Frequency range: 335-400MHz, 
790-960MHz, 1.35-1,535GHz, 1.7-1.9GHz 
Number of channels: up to 130 fdm 
Transmit-transmit frequency spacing 
6-channel version: 200kHz 

24-channel version: 2MHz 

60-channel version: SMHz 

120-channel version: 8MHz 


400-470MHz, 


Power output: 300W, 1kW 

Diversity: space or frequency with baseband combiner; 
dual or quadruple versions available 

Power supply: 220-380V ac 

Consumption 

with 300W rf amplifer: 7kVA approx 

with 1kW rf amplifier: 15kVA approx 


Manufacturer 
Applicazioni Radio Elettroniche SpA, Castellanza. 


4TP1500 Troposcatter Equipment 


The 4TP1500 family of troposcatter equipment, ana- 
logue or digital, is designed for infrastructure or mobile 
links. Double diversity (space) and quadruple diversity 
(space/frequency for analogue, frequency/time for 
digital) are achieved through modular design. 

The family of terminals comprises a low-power 
transmitter/receiver and combiner, housed in a 483mm 
rack, and power amplifier(s) (1kW) in separate rack(s). 


STATUS 
Analogue version has been in production since 1979. 


TECHNICAL SPECIFICATION 

Frequency range: 1350-1525MHz (others on request) 
Capacities: 6, 12, 24 fm/fdm telephone channels; 256, 
512, 1024kbits/s delta mod (different versions) 
Transmitter power: 1kW 

Antennas: 4.5, 6.4, 9m fixed or trailer-mounted 

Power supply: 220/380V ac 

Temperature range: 0 to + 45°C 


Manufacturer 
Applicazioni Radio Elettroniche SpA, Castellanza. 


4TP1500 troposcatter equipment 
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MF15 SHF Radio Link 


The MF15 is a radio link operating in the 15GHz 
frequency band. It has a traffic capacity up to 
8448kbits/s. The equipment comprises two units: the rf 
head (including the parabolic antenna and the rf/if 
circuits), and the control module (including the 
base-band, the engineer order wire, the control/ 
supervisory circuits and the power supply). The rf head 
and the control module can be remotely installed up toa 
distance of 200 metres. : 


STATUS 
In service with the Italian Army. 


TECHNICAL SPECIFICATION 

Modes: tdm or fdm 

Frequency range: 14-15.35GHz 

Basebands: 2048 and 8448kbits/s tdm 

Power output at antenna connector: better than 
+ 15dBm (30mW) 

Power supply: 220V ac +10%, 47 to 63Hz, or 21 to 29V 
de with automatic changeover 

Consumption 

mains: 45W 

battery: 40W 

Temperature range 

rf head unit:-40 to + 55°C 

control unit:-10 to + 55°C 
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MF15 shf radio link 


CONTROL UNIT RF HEAD 
Height: 184mm Height: 750mm 
Width: 464mm Width: 630mm 
Depth: 380mm Depth: 620mm 
Weight: 20kg Weight: 23kg 
STATUS 


MH193, MH195 and MH197 UHF 
Radio Link Terminals 


These uhf radio links are tactical equipments suitable 
for up to a 1024kbits/s stream in the digital mode. 

Both transmitter and receiver make use of the same 
antenna by a duplexer. All the units are of modular 
design. Built-in test equipment is provided and any 
failure at assembly or unit level can be rapidly located. 

The equipments can be run at reduced rf power ina 
number of system configurations, so as to reduce 
energy consumption. Supply can be from mains, battery 
or both by automatic changeover for interruption-free 
Operation 


In production for the Italian and other armies. 


TECHNICAL SPECIFICATION 

MH193 

Mode: fm 

Frequency range: 225-400MHz 

Number of channels: 1401 synthesised 

Power output at antenna connector: + 39dBm (8W) 
reduceable by 6dB 

Power supply: 220V ac +10%, 47-63Hz, or 21-29V dc, 
with automatic changeover 

Consumption 

mains: 135W 

battery; 120W 

Temperature range: -40 to + 55°C 


Manufacturers 
Marconi Italiana, Genoa; FATME, Rome 


Relative humidity: max 95% at +55°C 
Height: 311mm 

Width: 464mm 

Depth: 380mm 

Weight: 45kg 


MH195 

Mode: fm 

Frequency range: /90-960MHz 

Number of channels: 1361 synthesised 

Power output at antenna connector: + 39dBm (8W) 
reduceable by 6dB 

Power supply: 220V ac + 10%, 47-63Hz, or 21-29V dc, 
with automatic changeover 
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Consumption 

mains: 130W 

battery: 110W 

Temperature range: ~40 to + 55°C 
Relative humidity: max 95% at +55°C 
Height: 311mm 

Width: 464mm 

Depth: 380mm 

Weight: 45kg 


MH195/N 

Mode: fm 

Frequency range: 610-960MHz 

Number of channels: 2801 synthesised 

Power output at antenna connector: 140dBm (10W) 
reduceable by 6dB 

Power supply: 220V ac +10%, 47-63Hz, or 21-29V dc, 
with automatic changeover 

Consumption 

mains: 140W 

battery: 120W 

Temperature range:--40 to + 55°C 

Relative humidity: max 95% at + 55°C 

Height: 311mm 

Width: 464mm 

Depth: 380mm 

Weight: 47kg 


MH195/T 
Mode: fm 


MH203/MH205 SHF Radio Links 


The MH203/MH205 shf radio links are strategic 
equipments suitable for up to 8448kbits/s operation in 
the digital mode 

The units’ branching assembly can be modified to 
allow space and/or frequency diversity operation, while 
the transmitter and receiver use the same antenna. 

Any failure at assembly or unit level can be located by 
bite 


STATUS 
In production for the Italian Army 


TECHNICAL SPECIFICATION 

MH203 

Mode: fm 

Frequency range: 7./25-7.975GHz 
Number of channels: 1000 synthesized 
Power output at antenna connector: 
(0.7W) 

Power supply: 220V ac + 10%, 47-63Hz, or 21-29V dc 
with automatic changeover 

Consumption 

mains: 380W 

battery: 280W 


+28. 5dBm 


MH300 Series Tactical 
Multi-channel Radio Link 


The MH300 is a family of digital radio relay equipment 
for tactical use covering the vhf, uhf and shf bands 

The main features of the family are resistance 
to environmental stress, survivability in hostile ecm 
environments, emi/emp protection, the incorporation of 
solid state technology, and a remote control/ 
monitoring capability 


MICROWAVE & TROPOSCATTER/Italy 


Frequency range: 790-960MHz 

Number of channels: 1361 synthesised 

Power output at antenna connector: + 39dBm (8W) 
reduceable by 6dB 

Power supply: 220V ac +10%, 47-63Hz, or 21-29V dc, 
with automatic changeover 

Consumption 

mains: 130W 

battery: 110W 

Temperature range: -40 to + 55°C 

Relative humidity: max 95% at + 55°C 

Height: 300mm 

Width: 567mm 

Depth: 390mm 

Weight: 47kg 


MH197 

Mode: fm 

Frequency range: 1.35-1.85GHz 

Number of channels: 2001 synthesized 

Power output at antenna connector: +32dBm (1.6W) 
reduceable by 6dB 

Power supply: 220V ac + 10%, 47-63Hz, or 21-29V dc, 
with automatic changeover 

Consumption 

mains: 95W 

battery: 85W. 

Temperature range: -40 to + 55°C 

Relative humidity: max 95% at + 55°C 

Height: 311mm 


Temperature range: -10 to +55°C 
Relative humidity: 95% at -—40°C 
Height: 1770mm 

Width: 600mm 

Depth: 270mm 

Weight: 150kg 


MH205 

Mode: fm 

Frequency range: 4.4-5GHz 

Number of channels: 2400 synthesised 

Power output at antenna connector: 30dBm (1W) 
Power supply: 220V ac + 10%, 47-63Hz, or 21-29V dc, 
with automatic changeover 

Consumption 

mains: 380W 

battery: 280W 

Temperature range: -10 to + 55°C 

Relative humidity: 95% at 40°C 

Height: 1770mm 

Width: 600mm 

Depth: 270mm 

Weight: 150kg 


Manufacturer 
Marconi Italiana, Genoa. 
MH203/MH205 radio link 


Bite is provided to check the different functional units, 
reporting any malfunctioning on a display. All the 
equipment can be programmed by the AS107, a 
portable terminal unit used also for the multiplexers’ 
control. The radio set can be installed in a standard 
rack, in a field tent and fitted in shelters or tactical 
vehicles 

The MH301 version of the set has both transmitter 
and receiver on the same frequency, with transmission 
and reception taking place alternatively (burst mode). 


MHS300 series radio link 


MH195/N uhf radio link terminal 


Width: 464mm 
Depth: 380mm 
Weight: 43kg 


Manufacturer 
Marconi Italiana, Genoa 


STATUS 
Introduced in mid-1985. 


TECHNICAL SPECIFICATION 

MH300 FAMILY 

Mode: fsk; 2 levels at 64kbits/s, 4 levels at 128kbits/s 
Temperature range: -40 to +55°C 

Relative humidity: max 95% at 55°C 

Installation: fixed, in field tent, on wheeled or tracked 
vehicles, in shelters 

Power supply: 220/110V ac, +10%, 47-63Hz; 21 to 29V 
dc with automatic changeover 

Height: 294mm 

Width: 448mm 

Depth: 390mm 

Weight: 42kg 

Man-machine interface: AS107, general purpose data 
terminal, centralised computer unit 

Interoperability: B or C as per EUROCOM D/1 

Load impedance: 50 ohm 

Rf filter tuning: automatic and continuous through the 
band 


MH301 

Mode: tdm 

Frequency range: /0-108MHz 

Number of channels: 1521 synthesised 

Power output at antenna connector: 43dBm (20W) 
Consumption: 140W 


MHs302 

Mode: tdm 

Frequency range: 225-400MHz 

Number of channels: 1401 synthesised 

Power output at antenna connector: 40dBm (10W) 
Consumption: 110W 


MH306 

Mode: tdm 

Frequency range: 610-960MHz 

Number of channels: 2801 synthesised 

Power output at antenna connector: 40dBm (10W) 
Consumption: 110W 


MH313 
Mode: tdm 


Frequency range: 1350-1850MHz 
Number of channels: 2001 synthesised 
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Power output at antenna connector: 30dBm (iW) 
Consumption: 110W 


Power output at antenna connector: 34.7dBm (3W) 


Consumption: 110W 


MH344 

Mode: tdm 

Frequency range: 4400-5000MHz 
Number of channels: 2401 synthesised 


Manufacturer 
Marconiitaliana, Genoa 


MHT 235 VHF Radio Link 


The MHT235 vhf radio link operates in the 146 to 
174MHz frequency range. All units are of modular 
design. 

Both transmitter and receiver use the same antenna 
and the equipment can be operated at reduced rf power 
in a number of system configurations. The link can be 
powered from a battery, the mains, or from both with 
automatic changeover. Built-in test equipment permits 
servicing to assembly or unit level. 


Manufacturer 
Marconi Italiana, Genoa. 


SMC 1203 MK III Radio Relay 
System 


The radio relay system SMC 1203 MK III provides digital 
multi-channel links in the 610 to 960 and 1350-1850MHz 
rf range to meet the requirements of modern military 
communication networks. The system belongs to a 
family, designated SMC 1200, designed to operate in 
multiple rf ranges handling different types of traffic 
signal. 

The SMC 1203 MK Ill transceiver is of the frequency 
modulated type, which accepts digital signals in bipolar 
form and regenerates the same using binary or 
biternary detection. One digital engineering order wire 
channel, independent of the traffic signal, is added and 
frequency modulated with the trunk traffic digit stream. 

Two independent synthesizers, in 125 or 250kHz 
steps, set the rf operating frequencies; direct reading of 
selected rf frequencies is provided. 

The system is housed in two units: a transceiver unit 
and a power supply unit. With this circuitry package it is 
possible to extend operation from one rf band to 
another by substituting rf sub-unit. 

The antenna system includes broadband antennas, 
feeders and antenna mast. 


STATUS 
Equipment in production and in service in several 
countries, 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency range: 610-960 and 1350-1850MHz 

Rf channel selection: 125 or 250kHz steps 
Transmission capacity for binary detection: 256 and 
512kbits/s + one 16kbits/s service channel 
Transmission capacity for biternary detection: 1024- 
kbits/s + one 16kbits/s service channel 

Power output: 10W (+40dBm), 3W (+35dBm), 1W 
(+30dBm) 

Power supply: 21-29V dc, or 115-220V ac +20%, 
47-63Hz 

Consumption: <7A 

Temperature range 

operating: -40 to + 55°C 

storage: -55 to + 70°C 

Relative humidity: 90% at +35°C 

Altitude: 8000m 

Weight 

antenna: <13kg 


TRANSCEIVER 
Height: 430mm 
Width: 556mm 
Depth: 322mm 
Weight: 30kg 


POWER SUPPLY 
Height: 159mm 
Width: 556mm 
Depth: 322mm 
Weight: 16kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: according to MIL-STD-810C or 
DEF-133-02, PT8 


Manufacturer 
Vitroselenia SpA, Rome. 
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MHT235 radio link 


SMC 1203 radio relay system 
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TRF1170-M Radio Link 


The TRF1170-M is a vhf/fm 10-watt transceiver providing 
the capability to extend pabx lines or point-to-point hot 
lines. It operates in the 170MHz band (80 and 400MHz 
versions are available) with a power output of 10 watts. It 
is designed to fit into a standard 483mm rack with all 
controls and indicators located on the front panel 


STATUS 
In production for the Italian Army since 1980 


Tropomobile Tactical 
Multi-channel Troposcatter 
System 


Tropomobile is a tropospheric scatter communication 
system for tactical use, developed either to meet the 
long distance communication requirements of large 
units during field operations, or to establish emergency 
infrastructural links. 

The system, suitable for digital transmission of tdm 
traffic in the 4.4 to 5GHz frequency band (band IV), 
consists of three main modular sub-systems: the tropo 
terminal, the antenna sub-system and the power 
sub-system 
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TECHNICAL SPECIFICATION 
Mode: fm 

Frequency band: 170MHz 
Channels: 6 at 25kHz spacing 
Power output: 10W 

Power supply: 220V ac or 24V dc 
Height: 245mm 

Width: 483mm 

Depth: 340mm 

Weight: 20kg 


Manufacturer 
Applicazioni Radio Elettroniche SpA, Castellanza. 


TRF1170-M radio link 


The system provides high mobility and minimum 
set-up/tear-down times. Each sub-system, with the 
exception of antennas which are mounted on trailers, is 
installed in a shelter (high-power version with typically 
1kW power output), to achieve maximum nbc/emp 
protection. To increase readiness of deployment in 
combat areas, a low-weight, low-power version can be 
supplied in a tactical vehicle. 

The complete tropo terminal system comprises the 
tropo driver/receiver, the power amplifier equipments 
and the user/network interfacing sub-system. The latter 
uses multiplex equipments and, if required, a bulk 
encryption facility. 

System modularity allows a system configuration to 
be tailored to meet individual user requirements. 


JAN/GMD-1A Microwave 
Receiver 


Component parts are antenna JAS-462A, receiver 
JR-301B, rotating stand control JC-578A, and stand 
JAB-159B JC-577B, 


Japanese Over-the-horizon 
Communications System 


In 1980 the Japanese Air Defence Force (JASDF) started 

to use a new over-the-horizon communications system, 

phasing out an earlier system in the period to 1986. 
Previously, the JASDF operated an shf (site-to-site), a 


J/FRQ—3 Multiplex 
Communications Equipment 


Component parts are radio equipment NRT-1A/FRQ, 
telephone terminal equipment NTA-6/FRQ, switching 
equipment NC-18/FRQ, and antenna equipment (one 
eight-element folded antenna) 


J/FRQ-8 O/H Multiplex 
Communications Equipment 


Component parts are transmitter equipment NT8-11, 
receiver equipment NR15-16, combined receiver equip- 
ment NCV16-17, phone line modulator equipment 
NMD10-12, carrier current supply NCV18-21 and 
repeater NTA22-23, 


TECHNICAL SPECIFICATION 
TRANSMITTER EQUIPMENT 
Frequency: uhf 

System: ssb 


JAPAN 


TECHNICAL SPECIFICATION 

Frequency band: uhf 

Receiver: superheterodyne 

Antenna: single dipole parabolic scanning system 
Power supply: 100V ac, 50/60Hz 


vhf and a uhf multiple (air-to-ground), digital data link 
(air-to-ground) and hf (long range) communications 
systems. The new system is an improved version having 
an improved anti-intercept/jamming capability. A new 
optical fibre system is being introduced. 


STATUS 
The over-the-horizon system was developed by Nippon 
Denki (Tokyo) under a contract from the Japanese Self 


TECHNICAL SPECIFICATION 

NRT-1A/FRQ 

TRANSMITTER 

Mode: xtal, pm 

Frequency band: uhf 

Power output: > 10W 

Power supply: 100-120 or 200-240V, 50-60Hz, 800VA 


RECEIVER 

Frequency band: uhf 

Receiver control: xtal double superheterodyne 
Receiver input power: 30-70dB (0dB = 1pV) 


Power output 

NT8, 9: 100W 

NT10, 11: 15W 

Relay system: video relay 
Power supply 

50-60Hz 

NT8, 9: 2kVA 

NT10, 14: 1.2kVA 


RECEIVER EQUIPMENT 

Frequency: uhf 

System: ssb 

Demodulation system: phase-locked loop detection 
Power supply: 200V, 50-60Hz 


The terminal can be operated with traffic rates up to 
2048kbits/s, providing a system capacity of 60 (120) 
telephone channels of a standard digital delta type (32 
or 16kbits/s). An engineering order wire digital channel 
(16kbits/s) is included. 


STATUS 
Complete high power systems were being procured by 
Italian Army in 1985. 

Most individual equipments used in the Tropomobile 
system are in service with the Italian and other armies. 


Manufacturer 
Marconi Italiana, Genoa. 


Manufacturers 
Kobe Kogyo. 
Nihon Denki. 
Kokusai Denki. 
Meisei Denki. 


Defence Agency's Technical Research Institute placed 
in 1977 at the request of the JASDF Staff Office. The 
system was tested between Shimokoshiki Island and 
Fukue Island in West Kyushyu in 1979, the evaluation 
test completed in March 1980 and the system standard- 
ised later that year. : 


NTA-6/FRQ 

Phone lines: 6 channels (can be extended to 12) 
Audio frequency: 0.3-3.4kHz 

Propagation band-limits: 12-60kHz 

Automatic switching time: 400ms 

Power supply: 100-120 or 200-240V; 50-60Hz; 210VA 


Manufacturer 
Fujitsu. 


COMBINED RECEIVER EQUIPMENT 
Power supply 

200V +2%, 50-60Hz 

NCV16: 800VA 

NCV17: 1kVA 


CARRIER TELEPHONE EQUIPMENT 
Propagation method: carrier wave suppression ssb 
Phone lines: 60 channels 


Manufacturer 
Nihon Denki. 


Deltalink Tactical Radio Link 
(NSL8B) 


The NSL8B is a portable shf radio link transceiver 
designed for field communication. It has a transmission 
capacity of 30 delta-modulated channels at 512kbits/s 
plus an fm service telephone channel. The latter is 
primarily used during set-up and servicing. 

The practical communication range between two 
stations is 25km line-of-sight. The total range between 
two communication centres can, however, be consider- 
ably extended by using a number of repeater stations. 

The operator can choose between five pairs of 
communication channels in the band between 14.5 and 
14.7GHz. 

The transceiver/antenna unit, with tripod and battery 
for 20 hours’ continuous operation, can be carried as a 
manpack; the total weight is approximately 25kg. For 
prolonged operation, the unit can be connected to a 
communication centre. In this case, both the power and 
the signals to and from the transceiver are fed on the 
same wires. The distance can be up to 1km. 

The transceiver is set up by one man in five minutes. A 
complete station can be installed in a van; the 


NSL8B radio link on mast 


PL-—70/ZAG Mobile Radio Link and 
Multiplexer 


The PL-70/ZAG communication system is designed 
mainly for both fixed and temporary tactical military use 
and is in service in a number of countries. The system 
consists of four self-contained units: a radio link, a 
multiplexer, a group modem and an auto-repeater. 

The system can be used to connect one telephone 
channel or up to 24 telephone channels (cb, automatic 


REMOTE CONTROL 


MULTIPLEX fit 


Norway/MICROWAVE & TROPOSCATTER 


NORWAY 


transceiver/antenna unit can be mounted on a 10-metre 
high telescopic mast. 

A 20-metre long multicable connects the transceiver 
to a remote control unit. This enables the operator to 
correctly position the antenna, by observing the input 
signal level, and to control other transceiver functions. 
The control unit also contains a plug for connection ofa 
handset permitting the operator to communicate via the 
service channel. 

In the Deltamobile system, the NSL8B is used 
primarily as a ‘down-the-hill’ link; ie as a connection 
between a uhf link (normally placed at the top of the hill) 
and a mobile headquarters. 


STATUS 
Used by the Norwegian armed forces. 


TECHNICAL SPECIFICATION 

Mode: 2 psk differentially coded 

Frequency range: 14.5-14.7GHz 

Transmitted power: > 10dBm 

Capacity: 30 delta-modulated telephone channels at 
rate of 512kbits/s 

Antenna: parabolic with Cuttler feed 


NSL8B in manpack configuration 
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Power supply 

battery directly connected: 20-60V; nominally 24V 
remote power source connected via data wires utilising 
phantom circuit: 60-110V de 

Consumption 

transceiver: 25W 

Temperature range: —-40 to + 55°C 

Height: 250mm 

Width: 480mm 

Depth: 450mm 

Weight 

transceiver: 19.5kg 


Manufacturer 
Elektrisk Bureau A/S, EB Defence, Nesbru. 


Front view of NSL8B radio link 


Rear view of NSL8B radio link 


or Ib) plus 12 teleprinter channels, six field-telephone 
channels and one order wire. Simultaneous full duplex 
transmission on any of 72 radio channels is preset by a 
single switch. 


STATUS 
In production. The system has been delivered to armed 
forces in more than 20 countries world-wide. 


TECHNICAL SPECIFICATION 
RADIO LINK PL-70 


’ OT 
AUTOREPEATER ZOMR O 


ZAG auto-repeater 


Number of channels 

400-500MHz range: 72(preset) 
800-950MHz range: 132(preset) 
Capacity, baseband: 300Hz-136kHz 
Power output 

400-500MHz range: 15W 
800-950MHz range: 10W 

Power consumption: 150VA 

Mtbf calculated: >6000h 


ZAG MULTIPLEXER 

Number of channels 

telephone: 4 

teleprinter: 2 

order wire: 1 

Telephone channel bandwidth: 300Hz-3.4kHz 
Teleprinter channel speed: 50-200bd 

Power consumption: 30W 


ZAG GROUP MODEM 

Capacity: max 3 multiplexers connected to 1 group 
modem unit, giving system capacity of max 24 
telephone channels, 12 teleprinter channels and 6 
field-telephone channels 

Number of order wire channels: 1 

Power consumption: 33W 


ZAG AUTO-REPEATER 

Capacity: 4 circuits, automatic or magneto telephones. 
Remote-contro!l of radio transmitter by ringing from 
exchange or lifting telephone receiver 

Power consumption: 33W 
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Manufacturer 
Elektrisk Bureau A/S, EB Defence, Nesbru. 


ZAG group modem 


ZAG 4-channel multiplexer 
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ConTact RL400 Series Radio 
Relay 


The RL400 radio relay equipment appears in two 
principal versions — the RL420 covering the 610 to 
690MHz frequency range, and the RL430 for operation 
in the 1.7 to 1.9GHz frequency range. 


STATUS 
Used in the Spanish army's Olimpo tactical communi- 
cations network, 


TECHNICAL SPECIFICATION 
Frequency range 

RL420: 610-960MHz 

RL430: 1.7-1.9GHz 


ConTact 401A Frequency Hopping 
Radio Relay 


The RL 401A frequency hopping radio relay is a further 
development of the ConTact RL 400 fixed frequency 
equipment. Its anti-jamming capability is based on 
crypto-controlled hopping over the full bandwidth. 


STATUS 
Introduced 1987 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


MF 15 Radio Link 


MF 15: (US Army designation AN/GRC-224(P)) is a 
modular radio link terminal in the 15GHz band designed 
for field operation. 

A radio module contains radio transmit and receive 
electronics and weighs 25kg. A control module 
contains a keyboard with associated displays for 
microprocessor-based remote control, supervision and 


SWEDEN 


Frequency bands: 4 * 50MHz 
Duplex space: 50MHz minimum 
Number of channels 

RL420: 2000 

RL430: 1000 

Channel spacing 

RL420: 100kHz 

RL430: 200kHz 

Digital transmission rate: 256/51 2/1024/2048kbits 
Power output (high) 

RL420: 15W 

RL430: 5W 

Power output (low) 

RL420: 1W 

RL430: 0.5W 

Power output (automatic) 
RL420: 0.1 to 15W 

RL430: 0.02 to 5W 


ConTact RL 401A 


testing of the radio module. The control module also 
contains an engineering order wire facility. Traffic mode 
is chosen from the keyboard. Any individual frequency 
for transmit/receive in 3.5MHz steps can also be 
selected from the keyboard. Baseband interfaces are 
CCIR (fdm) and CCITT and EUROCOM (tdm). The 
equipment is emp protected in accordance with 
MIL-STD-461C. 


ec bevel 
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Power supply: 185-276V ac or 21-32V dc 
Consumption: 200VA or 200W 
Temperature range: -40 to +55°C 
Height: 311mm 

Width: 482mm 

Depth: 385mm 

Weight: 43kg 


Manufacturer I 
Ericsson Radio Systems, Stockholm. 


MF 15 terminal including radio module, control module 
and power supply 


STATUS 

In production since 1981. MF 15 and ML 13 are members 
of a family of pole-mounted microwave radios in the 
frequency range 10 to 18GHz. 

Aversion of the MF 15 for the Italian armed forces has 
been developed by Ericsson's Italian associates, Fatme, 
in collaboration with Marconi Italiana. 

The MF 15 has.also been chosen as the down-the-hill 
radio for the US Army's MSE programme, and over 2000 
units were procured in 1986 at a cost of $100 million. 


TECHNICAL SPECIFICATION 

Frequency range: 14.5-15.35GHz 

Frequency agility: programmable from keyboard to 
14,508 + n 3.5MHz 


Sweden—UK/MICROWAVE & TROPOSCATTER 


Transmission capacity 

fdm: 4, 12, 24, 60 or 120 channels 

tdm: 128, 256, 512, 1024 4096 and 8448kbits/s 
Power output: 15dBm 

Power supply: 24V dc or 110/220V ac 
Consumption: 45VA 

Temperature range: -40 to +55°C 

Weight: 25 + 20kg 


The equipment is marketed in the UK by Thorn EMI. 
Manufacturer 


Ericsson Radio Systems, Space and Microwave Systems 
Division, MoIndal. 
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MF 15 radio link system 


UNION OF SOVIET SOCIALIST REPUBLICS 


R-600 Radio Relay Equipment 


The R-600 (Vesna) is a Soviet designed radio relay 
system. The system is believed to have a 600 channel 
capacity. It operates in the 3.6 to 3.9GHz frequency 
range and uses frequency modulation. The antenna 
used is a horn unit. The R-600 is compatible with the 
East German RVG-958 and Hungarian GTT-4000/600 
equipments. 


14000 and 24000 Microwave Link 
Systems 


The 14000 series of convection-cooled microwave relay 
systems is available for operation in all the CCIR bands 
from 1.5 to 23GHz. The systems are fully solid-state, of 
modular construction, and offered in front access, 
slimline format, or in sealed units for masthead 
mounting or hostile environments. Standard traffic 
Capacities are from 60 to 1260 telephone channels, 
colour television plus six programme sound channels, 
or multi-video wide-band primary and secondary radar 
video, plus data, speech and controls. Modems for 
digital traffic are also available. 

The newer digital radio relay series, type 24000, Is 
currently available in the 10.7 to 11.7GHz band for up to 
140Mbits/s capacity. 


STATUS 
Type 14000 series of systems are used extensively in the 


TECHNICAL SPECIFICATION 
Mode: fm 

Frequency range: 3.6-3.9GHz 
Number of channels: 600 


UNITED KINGDOM 


UK by the Ministry of Defence and by a large number of 
non-military users. A substantial number of radar 
remoting systems have been supplied world-wide to 
defence ministries and private users. 


TECHNICAL SPECIFICATION 
Frequency bands 

14000: all CCIR bands from 1.7-15GHz 
24000: 10.7-11.7GHz band 


Capacity 

14000/Tp: 60, 120, 300, 600, 900, 1260 telephone 
channels 

14000/TV: colour tv plus up to 6 sound channel 
programmes 


14000/PCM: 2 and 8Mbits/s digital channels 

14000/RR: multiple radar videos with speech, data and 
controls 

14000/SA: special applications (secure speech, data, 
surveillance tv, wide-band data, etc) 

24000: 140Mbits/s telephony or tv 


GR 083 Radio Relay 


The GR 083 is the radio bearer for the Marconi Claymore 
range of area communication systems equipment. Itis a 
transportable digital radio relay equipment conforming 
to EUROCOM standards. Its design is intended to take 
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GR 083 Band 1 and 11 Yagi antennas 


into account the military requirements of reliability, 
mobility, simplicity of operation and concealment on the 
battlefield. 

A complete radio terminal for either Band 1 (225 to 
400MHz), Band 11 (610 to 960MHZz) or Band 111 (1.35 to 
1.85GHZz) is provided in two 488mm rack-mounted units. 
The two units, baseband and rf, are of identical size: 
90mm high and 330mm deep. The baseband, which 
contains all the power supplies, baseband circuitry, and 
engineering order-wire facilities, is common to all GR 
083 system configurations. 

The radio can be tuned and communications 
established in under 20 seconds. 

The only control information needed to be fed into GR 
083 is the transmit frequency, the receive frequency and 
the composite bit rate. This information is fed into a 
controlling microprocessor by means of a keypad. 
Apart from this keypad and a volume control for the 
engineering order-wire, there are no other controls and 
no tuning processes of any sort are undertaken by the 
operator other than alignment of the antennas. Before 
being entered into the microprocessor, the information 


GR 083 rf and baseband unit 


Consumption: load on raw 24V dc supply for typical 
duplicated 2-way terminal (baseband to rf) approx 
150W, incl power unit losses 

Temperature range: any 50°C between -20 and +50°C 
Relative humidity: up to 100% 


OPERATIONAL SPECIFICATION 
Performance: to CCIR or better. Systems UK Ministry of 
Defence approved 


Manufacturer 
Ferranti plc, Edinburgh. 


fed in is first shown on the led display to check that it is 
correct. 

The radio has been designed to respond to channel 
numbers rather than frequencies, on the basis that it is 
simpler to order ‘transmit channel 131, receive channel 
674' than to order ‘transmit on 665, 125MHz, receive on 
812, 675MHz’. For those who need to know the actual 
frequencies in use, this information can be called up at 
any time by means of the keypad and led display. 

The basic system uses fixed-tuned transmit and 
receive filters. All the circuitry associated with the 
microprocessor, frequency synthesizer control, the 
keyboard encoders and the display drivers are mounted 
on the rear of the front panel and are easily accessible; 
the remainder consists of plug-in modules. 

A complete radio relay station can be housed in a 
¥,-tonne vehicle and can be brought into action or 
moved on within minutes. 

The GR 083 radio relay is fully compatible with the 
Marconi secure multiplex system. With the GR 083 able 
to handle data at rates up to 2Mbits/s, the system can 
provide 18, 30, 60 or 120 fully-secure traffic channels 


STATUS : 

Introduced in late 1979 following a private company 
development and in production. Supplied for use in US 
Army mse programme with latest contract valued at £8 
million, 


TECHNICAL SPECIFICATION 
Mode: digital fm msk 
Frequency range 

Band 1: 225-400MHz 

Band 11: 610-960MHz 

Band 111: 1.35-1.85GHz 
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Data rates: 256,512, 1024 and 2048kbits/s 
Power output 

Bands 1 and 11: 1 and 10W 

Band 111; 1 and 5W 

Power supply 

100-125V ac, 50-60Hz 

200-240V ac, 50-60Hz 

24V dc (auto changeover) 


EACH UNIT 

Height: 90mm 
Width: 483mm 
Depth: 330mm 
Weight: 10kg approx 


OPERATIONAL SPECIFICATION 
Designed to meet relevant parts of DEF-STAN 07.55 


Manufacturer 
Marconi Secure Radio Systems, Portsmouth 


GR 083 in the field 
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H3742 Transportable 
Tropospheric Scatter Transmitter 
Amplifier 


The H3742 transportable air-cooled 1kW transmitter 
amplifier, operating in the 4.4 to 5GHz frequency band, 
is designed for military container installation. It has 
been developed from an established range of Marconi 
tropospheric scatter transmitter amplifiers and is 
capable of extended control 

With the exception of klystron, blowers and main 
contactors, solid-state devices are used throughout the 
equipment. The power supplies are designed to avoid 
hotspots and the internal high-capacity low-speed 
cooling fans have a high mean time before failure. The 
klystron output circuit includes a flexible waveguide 
section to prevent stresses during transit and the 
klystron assembly is accessible for replacement, with 
tuning controls located on the front panel 

The amplifier is. contained in a low-line cabinet 
1245mm high, suitable both for container installation on 


resilient mounts and for static installation. Alternative 
air inlet and exhaust duct positions ease container 
installation design 

The automatic starting sequence, automatic shut- 
down protection circuits and safety interlocks ensure 
reliable service, simplicity and safety of operation. 


STATUS 
In service with the British armed forces 


TECHNICAL SPECIFICATION 

Frequency range: 4.4-5GHz 

Power output (cw): 1kW (at output flange of klystron at 
nominal mains voltage). Variable down to 5W by input 
attenuator 

Minimum gain: 40dB 

Bandwidth: 7MHz to -3dB points 
Response time: 3-minute filament heating time required 
before ht can be switched on. Full performance 
achieved 10 minutes from start 

Microwave radiation: 10mW/cm 

Vehicular installation: fixings provided for attachment 
of suitable resilient mounting to meet relevant section of 
DEF-STAN 07-55 Part 2 Section 1/1 


Klystron: VA888D or TH2441 

Mtbf 

battlefield mission: 4500h with klystron, 6300h without 
klystron 

maintenance mission 
without klystron 
Power supply 
380/400/415/440V + 10%, 3-phase, 4-wire, 47-63Hz 
ht supply peak demand limited due to inrush current 
Consumption: 5.5kVA at 0.9 pf 

Temperature range 

operating: -32 to + 52°C 

storage: -34 to + 71°C 

Relative humidity: 95% at + 40°C, 30% at + 50°C . 
Height: 1245mm 

Width: 834mm 

Depth: 610mm 

Weight 

incl klystron: 270kg 


3430h with klystron, 4350h 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


H7450 Tactical Tropospheric 
Scatter Radio Equipment 


Marconi Communication Systems, in association with 
the British Government, planned the development of 
this tactical tropospheric scatter equipment 

The equipment is one of a range designed for military 
use and can be supplied in dual or quadruple diversity 
configurations. The use of quadrature coherent phase 
shift keying (qcpsk) as the modulation format for digital 


transmission minimises the rf in terms of frequency 
planning and the passage of digital information over 
the troposphere 

The equipment can be operated with EUROCOM 
composite traffic rates of 256, 512, 1024 and 2048kbits/s 
or G/03: When bulk encryption and digital multiplex 
equipments are used with the tropospheric scatter radio 
equipment, highly-secure communication channels 
can be obtained. A 16kbits/s engineering order wire is 
included and facilities exist to extend this to the 
transportable antenna equipment or, by phantom, toa 
remote multiplex installation 


H7450 tactical tropo system 


The equipment can be supplied for fm/fdm operation 
by substitution of the modem equipment shelf. A 2.4 to 
2.7GHz version is also available 


STATUS 

Developed with partial sponsorship of the British 
Government. First production models were delivered to 
the MoD for trials in September 1981. The equipment 
entered service in 1982. 


TECHNICAL SPECIFICATION 

Mode: qcpsk 

Frequency range: 4.4-5GHz 

Number of channels: 6000 

Transmitter/receiver spacing: 100MHz 

Bulk traffic rate: 256,512, 1024, 2048kbits/s 

Power output: 250mW. 

Power supply: redundant power supply operating from 
sp 120/220/240V ac +15% with 200W consumption for 
dual-drive quadruple-receiver configuration 


OPERATIONAL SPECIFICATION 

Operating temperature 

hot: + 55°C (DEF-STAN 07-55 Test B) 

cold: -30°C (DEF-STAN 07-55 Test B) 

Storage temperature 

hot: + 70°C (DEF-STAN 07-55) 

cold: -55°C (DEF-STAN 07-55) 

Vibration: + 1.5g, 5-500Hz (DEF-STAN 07-55 Test B5) 
Shock: 15g, 11ms (DEF-STAN 07-55 Test A3) 

Relative humidity: 95% at +35°C (DEF-STAN 07-55 
Test B6) : 
Altitude: DEF-STAN 07-55 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


Mux 983 Digital Multiplexer 


Mux 983 is the standard digital multiplexer for the 
Claymore range of area communication systems 
equipments. It is a time-division multiplexer conforming 
to the EUROCOM standards specifying 15 to 30 audio 
channels, delta modulation at 16 or 32kbits/s and an 
aggregate output of 512kbits/s 

Mux 983 uses syllabically companded and logically 
encoded delta modulation (scale) for improved speech 
quality and higher immunity to radio link errors. It can be 
used with the Marcrypmux bulk encrypter to provide 
total security, including traffic flow. 

By exchanging plug-in circuit boards, the allocation 
of channels to voice, data, facsimile or telegraph 
transmission can be altered. Sub-multiplexing up to 16 
telegraph channels is also incorporated 

Available ancillary equipment includes: an eight- 
channel automatic signalling unit, a telegraph converter 
unit and a line termination unit. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Power supply: 24/28V dc or 115/220V ac with auto 
changeover 

Temperature range: -20 to + 55°C 

Height: 177mm 

Width: 483mm 

Depth: 300mm 

Weight: 18kqg 


OPERATIONAL SPECIFICATION 
Mechanical design to DEF-STAN 07-55: emc perform- 
ance to DEF-STAN 59-41B3 


NL106/NL134 15GHz Digital 
Microwave Radio Links 


The 15GHz radio link equipment is designed for 
transmission of digital signals at 2Mbits/s (30 channels) 
and 8Mbits/s (120 channels). The interface between the 
multiplex and the digital terminal equipment is to the 
relevant CCITT and CEPT recommendations. 

The radio link equipment is of solid-state design and 
comprises a radio transceiver, digital radio terminal and 
antenna. 

The radio transceiver houses the transmitter/receiver 
and is made for outdoor mounting close to the antenna, 
or for indoor mounting. The parabolic antenna can be 
single- or double- polarised. 

The main purposes of the digital terminal are to 
provide remote power to the transceiver, an interface 
between external units and the transceiver, remote 
monitoring of the transceiver and a two-way service 
channel. 


STATUS 

The equipment is now being supplied for the UKADGE 
programme under an MoD contract worth £1.5 million. 
Also supplied to the Norwegian Department of Defence. 


TECHNICAL SPECIFICATION 
Mode: 2 psk 

Frequency range: 14.50-15.35GHz 
Transmission capacity 

NL106: 2.048Mbits/s (30 channels) 
NL134: 8.448Mbits/s (120 channels 
Line code: HDB3 (or AMI) 

Power output: + 20dBm 
Temperature range: -40 to + 55°C 
Power supply: 30-60V dc (-48V dc nom) 
Consumption 

radio unit: 28W approx 

terminal equipment: 12W approx 
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Mux 983 multiplexer 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


RADIO UNIT Manufacturers 

Height: 338mm Thorn EMI Electronics Ltd, Wells, Somerset, in associ- 
Width: 253mm ation with Elektrisk Bureau A/S, NERA division, Nesbru, 
Depth: 440mm Norway. 

Weight: 20kg 


TERMINAL EQUIPMENT 
Height: 120mm 
Width: 235mm 
Depth: 440mm 
Weight: 5kg 
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NL106 transceiver 


NL142 Digital Microwave Radio 
Link 


The 480-channel 5GHz radio link is designed for 
transmission of digital signals. The interface between 
the third order digital multiplex and the radio equipment 
is to CCITT Recommendation G703. 

This indoor version of the radio link utilises plug-in 
modules in a two-metre high slim-rack. The number 
of racks in a suite depends on the equipment 


configuration. The equipment is all-solid-state and a 
1+ 1 radio link consists of a transceiver and base-band 
rack (including branching), a switching and control 
rack and an antenna 


TECHNICAL SPECIFICATION 

Mode: 4 psk 

Frequency range: 4.4-5GHz 

Transmission capacity: 34 368Mbits/s (480channels) 
Power output: + 30dBm 

Frequency stability: < +2 * 10° 

Temperature range: 0 to +50°C 


NL142 radio link 
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P9050 Digital Microwave Radio 


The P9050 digital microwave radio is designed for 
fixed-link point-to-point line-of-sight communications 
for trunk-route and tail-end links. It is designed to CCIR 
and CCITT standards and is available with 2048 or 
8448kbits/s capacity, corresponding to 30 and 120 pcm 
telephone channels. As an option, 2048kbits/s radio is 
available to EUROCOM D1 standards, corresponding to 
60 (120) delta-modulated channels at 32 (16)kbits/s. 
Scrambling of the transmitted digital sequence is 
used for maximum signal transparency. The radio can 
be unduplicated or provided in frequency diversity, 
space diversity or hot-standby configurations. A 32kb- 
its/s supervisory channel is provided which can be 
arranged to accept 1200 baud asynchronous data 
or 16/32kbits/s synchronous data. Two 32kbits/s 
engineering wire order channels are also provided 


UK/TRC471 Transportable UHF 
Radio Relay Equipment (Triffid) 


Marconi Communication Systems Limited is the design 
authority and prime contractor for the British Army’s uhf 
radio relay system Triffid (UK/TRC471). 

Three interchangeable rf heads are used to cover the 
225 to 400MHz, 610 to 690MHz and 1.35 to 1.85GHz 
frequency bands. The radio relay is made up of seven 
units, not all of which are necessarily required for any 
given application 

The power supply unit derives stabilised dc supplies 
for all the other units from either an ac or dc power 
source. If the power supply is connected to ac and dc 
supply sources simultaneously, continuity of operation 
is ensured in the event of an interruption in either 
source 

The system unit contains the baseband, modulation/ 
demodulation and frequency conversion stages includ- 
ing the transmit and receive synthesizers and bite 

The rf heads contain the transmit power amplifiers, 
receive low noise amplifiers, and the single-control- 
tunable transmit and receive filters. Each rf head also 
contains a diplexer for single antenna operation 
Built-in test equipment and led status displays are 
included in all the rf heads 

The digital baseband signals can be fed between the 
radio and an adjacent multiplexer by means of a direct 
connection into the systems unit. Where the multiplexer 
is located remotely from the radio, a line terminating unit 
provides the interface to the necessary four-wire 
connection. One line terminating unit caters for BRUIN 
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STATUS 
Introduced in 1985 and in service 1987. 


TECHNICAL SPECIFICATION 

Mode: two-level fsk 

Frequency range: 4.4-5GHz 

Capacity: 2048, 8448kbits/s 

Power output: + 30dBm 

Power supply: 110/220/240V ac or 28/28V dc 
Height: 667mm 

Width: 482mm 

Depth: 342mm 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


P9050 digital microwave radio 


(binary ttl level) at traffic rates of 250 to S00kbits/s, while 
EUROCOM AMI traffic rates at 256 or 512kbits/s require 
their own terminating unit. 

The engineering order-wire unit contains a delta 
modulator/demodulator and provides EUROCOM AMI 
16kbits/s single-channel data direct to the system unit. 
A selective calling facility is included to allow the 
operator to call up to three remote outstations. 

In British Army installations the complete Triffid stack 
is mounted in a purpose-built anti-vibration frame. 
Stackable individual unit mounting frames are also 
available. The equipment can be vehicle-mounted or 
used in a fixed-site installation 


STATUS 
Developed and produced jointly with Siemens and AEG 
Telefunken under a mixed private and UK Ministry of 
Defence sponsorship. Development began in 1974, the 
equipment entering service with the British Army in 1980 
The equipment forms part of the overall Ptarmigan 
system which is soon to become fully operational. (See 
Ptarmigan entry) 
Total British Army requirement is expected to be 
nearly 2000 sets 


TECHNICAL SPECIFICATION 
Mode: tdm or fm-fdm 
Frequency range: 
1.35-1.85GHz 
Operating mode (tdm) 
BRUIN: 250, 500kbits/s 
EUROCOM: 256, 512kbits/s 

bit rates selected by mode switch on systems unit 


225-400MHz, 610-960MHz, 


Transportable uhf radio relay equipment (Triffid) 
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Operating mode (fm-fdm) 
12-channel: 300Hz-60kHz 
24-channel: 300Hz-108kHz 
channel capacity selected by mode switch on systems 
unit 

Power output 

225-400MHz band: 10-15W 
610-960MHz band: 8-16W 
1.35-1.85GHz band: 1.07-2.25W 
Power supply 

battery: 20-30V dc 

mains: 216-250V, 47-53Hz 
Consumption: 230W 


MAIN EQUIPMENT 
Temperature range 
operating: -40 to + 50°C 
storage: -40 to + 70°C 


ANTENNA 

Temperature range 
operating: -40 to + 70°C 
storage: -40 to + 70°C 


POWER SUPPLY 
Height: 176mm 
Width: 445.5mm 
Depth: 321mm 
Weight: 25kg 


SYSTEMS MODULE 
Height: 290mm 
Width: 445.5mm 
Depth: 321mm 
Weight: 30kg 


RF HEAD BANDS W/Il/III 
Height: 176mm 
Width: 445. 5mm 
Depth: 321mm 
Weight 

rf head band |: 24kg 
rf head band Il: 25kg 
rf head band Ill: 23kg 


ANTENNA BAND | 
Height: 700mm 
Width: 700mm 
Depth: 480mm 
Weight: 9kg 


ANTENNA BANDS II/III 
Height: 1100 or 880mm 
Width: 1100 or 880mm 
Depth: 325mm 

Weight: 9kg 


ANTENNA BAND II 
Height: 850mm 
Width: 850mm 
Depth: 255mm 
Weight: 5 5kg 


ANTENNA BAND III 
Height: 836mm 
Width: 865mm 
Depth: 282mm 
Weight: 10kg 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 
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4PSK Digital Microwave Radio 
(AMLD4 Series 1.7 to 15.3GHz) 


The family of low- to medium-capacity los digital radios 
is designed for short-haul applications for government, 
common carrier and industrial uses. Models cover the 
spectrum from 1.7 to 15.3GHz, are frequency agile, and 
offer a wide variety of data rate capacities. The AMLD4 
series is compatible with Aydin digital mux equipment 
and Aydin high-capacity 16 QAM digital los radios, 
allowing this family of radios to be used in spur 
applications. Models are available for both North 
American (Bell) and European (CCITT) modes of 
operation, with capacities from 24 to 672 equivalent 
pcm voice channels. 

Four types of equipment configuration are available 
including hot-standby transmit and receive, hot-standby 


16 QAM Digital Microwave Radio 
(AMLD16 Series 1.7 to 22GHz) 


The family of medium- and high-capacity qam digital 
los radios is designed for short- and long-haul 
microwave systems. Models are available for North 
American (Bell) and CCIR modes of operation. Up 
to 2016 channels can be incorporated into one 
polarisation. 

Five types of equipment configuration are available 
including hot-standby transmit and receive, hot-standby 
transmit with space diversity receive, frequency diversity 
transmit and receive, unprotected transmit and receive 
or unprotected transmit and 1-for-N receive (optional 
1-for-N controller package required). 

Dual up-conversion is used to perform spectrum 
emission filtering at a fixed if frequency. Microprocessor 
control of all switching and alarm functions, and the 
optional alarm and control and service channel 
features, allows monitoring and control of the radio 
from a central location. An optional push-button 
telephone line interface is available allowing communi- 
cations between field personnel at a remote site and 
personnel located at any telephone. 


STATUS 
Introduced in 1981 and in service with military users in 
the US, Latin America and the Middle East. 


Manufacturer 
Aydin Microwave Division, San Jose, California. 


112 and 112-1 Microwave 
Receivers 


The 112 and 112-1 microwave receivers are designed 
for the reception of am, fm, and pulse signals in the 1 to 
18GHz frequency range. This range is covered by the 
TH-series tuning heads, one of which can be mounted 
in the receiver at a time. The receivers use double 
conversion. Predetection outputs are available from 
both if amplifiers. 

A total of five if bandwidths is provided in each 
receiver. The 112 is supplied with bandwidths of 100kHz, 


1502 High-power Troposcatter 
Amplifier 


The 1502 is a klystron amplifier designed for tropo- 
scatter communications service. It will deliver a nominal 
1kW output over the 1.7 to 2.4GHz band, and options 
are available for a 2kW rating and higher frequency 
bands. The standard unit includes an output harmonic 
filter and circulator/isolator. 


STATUS 
An established equipment used in military systems 
world-wide. 


transmit and space diversity receive, frequency diversity 
transmit and receive, and unprotected transmit and 
receive. In the diversity configurations the on-line 
receiver is always the better performing of the two, with 
optional hitless baseband. In all protected radios 
switchover is caused by channel ber performance 
quality and equipment failure. 

Dual up-conversion is used to perform spectrum 
emission filtering at a fixed if frequency. Field retuning of 
the receiver and transmitter is accomplished by simple 
knob retuning of the rf preselector filters and changing 
switch positions on the local oscillator synthesizers. 


STATUS 
Introduced in 1981 and modified in 1982 to a frequency 
agile configuration for US military applications. 


Manufacturer 
Aydin Microwave Division, San Jose, California 
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AMLD16 microwave radio in portable configuration 


AMLD4 microwave radio 
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2MHz, 4MHz, 10MHz and 20MHz. The 112-1 is supplied 
with bandwidths of 500kHz, and 1MHz in place of the 2 
and 4MHz bandwidths used in the 112. 

The TH-series tuning heads used in the 112 and 112-1 
receivers are modular, drop-in units which cover the 
frequency range in the following increments: 1 to 2, 1 to 
45,2 to 4.5, 4 to 8, 8 to 12, and 12 to 18GHz. The heads 
can be installed using simple hand tools. No electrical 
alignment is required after changing tuning heads 


Manufacturer 
Watkins-Johnson Co, CEI Division, Gaithersburg, 
Maryland. 


TECHNICAL SPECIFICATION 

Frequency range: 1./-2.4GHz 

Power output: 0.83kW (+ 59.2dBm) minimum 
Power supply: 120/208V ac + 10%, 60Hz; or 220/380V 
ac +10%, 50Hz; 3-phase, 4-wire, 4.5kVA 
Temperature range: -20 to + 54°C 

Relative humidity: 90% 

Altitude: 2000m 

Height: 1830mm 

Width: 760mm 

Depth: 610mm 

Weight: 340kg 


Manufacturer 
Aydin Microwave Division, San Jose, California 


1502 high-power amplifier 
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1503 Troposcatter Amplifier 


The model 1503 is a klystron amplifier designed for 
troposcatter communications service. It will deliver 1kW 
Output over the 4.4 to 5GHz band, and an optional 2kW 
rating is available. The standard unit includes an output 
harmonic filter and circulator/isolator, making it suitable 
for wide-band voice and data transmission. 


1514 High-power Troposcatter 
Amplifier 


The 1514 high-power amplifier is an S-band klystron 
unit designed for troposcatter communication systems 
and command/control service inthe 1.7 to 2.4GHz 
band. The unit has a minimum output capability of 
10kW at a typical gain of 40dB. Model 1514 is designed 
for continuous operation on a 24-hour-per-day basis. 


STATUS 
An established equipment used by the US military and 
other governments. 


TECHNICAL SPECIFICATION 

Frequency range: 1.7-2 or 2-2.4GHz, depending on 
circulator used ; 

Power output: 10kW (+ 70dBm) minimum 

Power supply: 220/380V ac + 10%, 50Hz; or 120/208V 
ac +10%, 60Hz:; 3-phase, 4-wire; 41kVA at 0.9 minimum 
pf plus 9kVA at 0.8 minimum pf for heat exchanger 
Temperature range: -20 to +54°C 

Relative humidity: 90°% 

Altitude: 2000m 


AMPLIFIER CABINET 
Height: 1830mm 
Width: 760mm 
Depth: 1830mm 
Weight: 640kg 


POWER SUPPLY 
Height: 1830mm 
Width: 760mm 
Depth: 1220mm 
Weight: 590kg 


HEAT EXCHANGER 
Height: 1570mm 


AMLA Series Microwave Radios 


The AMLA series of remodulating microwave radios are 
designed to meet the many applications of fdm and 
digital data. Wide-band performance allows up to 1800 
fdm voice channels or 34.368Mbits digital data. 

Various models are available to cover all frequency 
bands from 610MHz to 23GHz. Band-to-band frequency 
changes are effected simply by removing and inserting 
a plug-in rf module in each transmitter and receiver 
shelf. Models are available in simplex, multi-channel, 
duplex or diplex hot-standby transmitter and receiver 
diversity baseband switching configurations. 

In frequency agile configuration, the transmitter and 
receiver rf module frequencies are fully synthesised and 
phase-locked to a reference oscillator. A direct digital 
read-out of the operating frequency is provided. All 
modules are monitored by built-in test diagnostic 
circuits. 

Change from an fdm radio to a digital data radio is 
performed with replacement of plug-in modules. Both 
front and side rack-mount bars are available for rack 


AMLAS3 Digital Line-of-sight Radio 


The AMLA3 digital line-of-sight radio system is available 
in a militarised version and is designed for fixed tune or 
frequency agile applications. The equipment features a 
24-channel, T-carrier over video capability. 


AMLAS3 microwave radio 
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Manufacturer 
Aydin Microwave Division, San Jose, California. 


TECHNICAL SPECIFICATION 

Frequency range: 4.4-5GHz 

Power output: 1kW (+ 60dBm) minimum 
Power supply: 220/380V ac + 10%, 50Hz 
Height: 1700mm 

Width: 610mm 

Depth: 760mm 

Weight: 340kg 


1514 amplifier 


Width: 1650mm Manufacturer 
Depth: 990mm Aydin Microwave Division, San Jose, California. 
Weight: 500kg ¥, 


| ase All signal interface points have connectors 
located on the rear side of the radios. Provisions are 
made for service channel insertion, order wire and 
alarms on the unoccupied portion of the baseband or 
on a subcarrier channel. 


STATUS 
Introduced in 1981 and in production. Non-US military 
orders are currently valued at more than $14 million. 


Manufacturer 
Aydin Microwave Division, San Jose, California. 


AMLA diversity receivers 


TECHNICAL SPECIFICATION 

Frequency range: selected bands in 610MHz-23GHz 
Power output: |00mW-10W 

Temperature range: -10 to +50°C 

Relative humidity: 90% at + 30°C 

Altitude: 4600m 


AMTA Series Troposcatter 
Equipment 


The AMTA series of tropospheric scatter microwave 
radio equipment, in conjunction with transmitter rf 
high-power amplifiers, antennas and other terminal 
equipment, is designed for long-haul microwave 
systems utilising all bands allocated for this type of 
service between 610MHz and 5GHz. 

Designed for direct analogue fm transmission, the 
equipment can provide for up to 180 fdm voice 
channels, meeting or exceeding CCIR performance 
recommendations for this type of service 
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Height: 267mm 

Width: 483mm 

Depth: 381mm 

Weight 

fully equipped transmitter or receiver: 18kg 


Dual diversity transmitters and quad diversity re- 
ceivers are standard configurations, employing space, 
angle, polarisation or frequency diversity, or combi- 
nations of these schemes. Predetection optimal ratio 
combining, together with low-noise rf amplifiers and 
optional threshold extension demodulators are avail- 
able to enhance system gain. 

Nearly all active elements are redundant, providing 
full protection of transmission against any equipment- 
related malfunctions. This also facilitates maintenance 
without interruptions in service. 


Manufacturer 
Aydin Microwave Division, San Jose, California 


AMTA microwave radio 


AMTD4 Wide-band Tropospheric 
Scatter Radio 


The AMTD4 digital tropospheric scatter microwave 
radio provides frequency agile communication in 
standard bands between 755MHz and 5GHz. The radio 
will handle input data rates of 6.312 or 8.448Mbits/s. Up 
to 120 pcm channels or 240 cvsd channels are 
accommodated in a 7MHz bandwidth. 

Dual diversity transmitters and quadruple diversity 
receivers are standard configurations. Space, angle or 
frequency diversity, or combinations of these schemes, 


AN/FCC-98 PCM Voice and Data 
Multiplexer 


The AN/FCC-98 is a full duplex, first-level multiplexer 
with 3-, 6-, 12- or 24-channel capacity. Each of the 24 
channels can be a voice channel. An adpcm module 
which doubles voice channel capacity has also been 


are available. The equipment features low-noise rf 
receiver amplifiers, if predetection combining and 
adaptive slope/notch equalisers 

The AMTD4 modem features an adaptive baseband 
decision-feedback equaliser to remove both past and 
future inter-symbol interference caused by multi-path 
distortion 


STATUS 
Introduced in 1983 and in production. 


TECHNICAL SPECIFICATION 
Frequency bands: 755-965MH7z, 1.7-4.4 or 4.4-5GHz 
options, plus 7GHz band for los 


developed. Up to twelve voice channels can be replaced 
by synchronous, asynchronous or isochronous data 
channels by unplugging a voice channel module and 
inserting the appropriate data channel module. Speeds 
range from 20kbits/s to 512kbits/s. The unit measures 
488 x 499 x 554mm, weighs 45kg, and meets 
MIL-STD-461 for emi. 


AN/FCC-99 Digital Multiplexer 


The AN/FCC-99 is a redundant time-division multi- 
plexer/demultiplexer unit with full duplex transmit and 
receive capabilities. Both the on-line and off-line 
systems are continuously monitored for equipment 
failure with automatic switchover preserving bit count 
integrity. The multiplexer accepts up to eight nrz or 


AN/FRC-170(V) Series Digital 
Radio 


The AN/FRC-170(V) series radio provides communi- 
Cations for point-to-point terminals or repeater appli- 
Cations in the 4 or 8GHz bands. A built-in multiplexer 
accepts one or two separate data streams (up to 
12.9Mbits/s) along with a 192kbits/s order wire channel. 


bipolar data inputs, each operating at a nominal data 
rate of 1.544Mbits/s. A bipolar B825 port module is also 
available. 

The multiplexer measures 622 x 483 x 560mm, 
weighs 31.8kg, and meets MIL-STD-461 for emi, It has a 
ber of <10°'°. The outputs of two AN/FCC-99 multiplex 
systems may be combined for transmission over the 
AN/FRC digital radio. 


This is claimed to be the first fully redundant digital 
radio built to military specifications for tri-service 
application. 

Versions available are: AN/FRC-170(V) 4GHz space 
diversity; AN/FRC-171(V) 8GHz space diversity; AN/ 
FRC-172(V) 4GHz frequency diversity, and AN/ 
FRC-173(V) 8GHz frequency diversity 

Features include qpr and qpsk modulation, space or 
frequency diversity operation, external or internal clock 
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Manufacturer 
Aydin Microwave Division, San Jose, California 


Data rate: 8448kbits/s plus overhead of 325kbits/s for 
los, 212kbits/s for tropo; or 2048kbits/s mission data for 
30-channel option 

Traffic capacity: 30 or 120 channels pcm (64kbits/s 
channel), European CEPT standard, HDB3 code IAW 
CCITT G/703 table 5 

Antennas: 6, 9, 10, 11, 15, or 18m-options, and feed 
arrangements for angle/space or frequency/space 
diversity 

Power output: 1, 2 or 10kW. High power options 
depending on range required 


Manufacturer 
Aydin Systems Division, San Jose, California 


STATUS 

In production. This equipment is the standard first level 
multiplexer in the Defense Communication System 
(DCS) 


Manufacturer 
TRW Electronic Products Inc, 
California. 


San Luis Obispo 


STATUS 

In production. This equipment is the standard second 
level multiplex in the Defense Communication System 
(DCS). 


Manufacturer 
TRW Electronic Products Inc, 
California 


San Luis Obispo, 


source, 7OMHz transmitter and receiver interfaces 
allowing modem loop testing, diversity switching based 
on received signal level and eye pattern conditions 
error-free switchover and automatic switching to a 
redundant unit without loss of bc! 


STATUS 
Used in tri-service applications and as the primary 
equipment in the Digital European Backbone los links. 
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TECHNICAL SPECIFICATION 
Power supply: -44 to -56V dc 
Consumption: 700W max 
Height: 20830mm 

Width: 516mm 

Depth: 643mm 

Weight: 128.3kg 


AN/GRC-143 Troposcatter 
System 


The use of the AN/GRC-143 radio set in the single- 
terminal AN/TRC-112 or the dual-terminal/repeater 
AN/TRC-121 pcm cable terminals satisfies US Army 
requirements for multi-channel tropospheric scatter 
communications within the field-army without the 
necessity of installing a large number of intermediate 
repeater stations. Packaged in their respective S-250 
and S-280 shelters, these assemblies comprise a part 
of the AACOMS network. These shelters use the 
AN/TRA-37 antenna system. 

The AN/TRC-112 terminal utilises two 3-metre seg- 
mented parabolic antennas, two 4.5-metre sectional 
guy masts, dual polarised space diversity feedhorns, 
ancillary gear and a transit frame for storage and 
transport. Optional 4.5- and 9-metre mobile antennas 
can be supplied 

The AN/TRC-121 uses a second set of the above 
antenna group in a larger transit frame to provide a 
dual pcm cable terminal with radio repeater capability 

In both shelter configurations the combiner (digital 
data modem) equipment integral to the AN/GRC-143 
radio set provides a direct interface with the Army pcm 
cable systems. It is a general-purpose, frequency- 
modulated tactical radio set which operates in the 4.4 to 
5GHz frequency range with a cw power output of 1kW 

The basic AN/GRC-143 radio set consists of three 
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Manufacturer 
TRW Electronic Products Inc, California 


cabinets of equipment: transmitter T-961/GRC-143, 
power amplifier AM-6090/GRC-143, and _ receiver 
R-1287/GRC-143. Included in the transmitter T-961 are 
a complete order-wire terminal, a radio test set and a 
digital data modem which performs functions previously 
assigned to multiplexer sets TD-204 and TD-202. 

The radio set can be used for diffractive and 
tropospheric scatter modes of propagation at ranges to 
322km. It is compatible with standard pcm multiplexers 
such as the TD-352 and TD-660 for 12- or 24-channel 
operation. Terminals are also available with 15- and 
30-channel delta modulation multiplexers 

Two identical synthesizers are used as the frequency 
source for both the transmitter and receiver which 
enables the selection of any one of 6001 rf channels 
Single conversion receivers are provided with tunnel 
diode amplifiers for an overall receiver noise figure of 
better than 5.5dB 

The total power consumption for the complete radio 
set is 6KW. With substitution of fans and blowers, the 
radio set can operate from a 400Hz source. The radio 
set can be supplied to operate, if required, from a 
120/208-volt ac, three-phase power source 


STATUS 

Systems have been supplied to the US Army and to 
Middle East countries in pcm configurations. In 
addition, systems adapted to EUROCOM standard delta 
modulation multiplex have been supplied to the military 
forces of NATO countries. 


AN/GRC-144 Line-of-sight Radio 
System 


The AN/GRC- 144 radio set was used in the AN/TRC-138 
terminal for US Army multi-channel line-of-sight com- 
munications within the field army's high-channel 
capacity Army Area Communications System 
(AACOMS) 


STATUS 
The system first entered service with the US Army in 1976 


AN/GRC-201 Troposcatter 
Communication System 


The AN/GRC-201 mobile troposcatter equipment is an 
improved version of AN/TRC-97. It is a transportable 
tactical communications system which provides tri- 
service operational compatibility using tdm or fdm. It 
provides either tactical line-of-sight or troposcatter 
communications up to 160km with 2.4-metre antennas 


as a replacement for the AN/GRC-147 with orders to 
date in excess of 600. 

In August 1982, the US Army placed a production 
contract with Comtech Government Systems Division 
for 170 equipments in an order worth $9.6 million 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Mode: fm 

Frequency range: 4.4-5GHz 

Power output: 250mW minimum (waveguide) 
Power supply: 3A, 115V ac +10%, sp, 47.5-63Hz 


and 1kW transmitter. Options exist for 4.6- and 8.5-metre 
antennas expanding the range up to 480km. 

Twelve or 24 voice channels in either fdm or pcm are 
standard with options to expand channel capacity to 
300, Each voice channel can carry 16 teletype channels. 

The system is equipped with universal input power 
capability which permits operation on a power line 
frequency of 50, 60 or 400Hz with no adjustments 
required. Rotation of polarisation of the antenna by 45 
degrees provides compatibility with standard US Army 
troposcatter equipment. The uncooled low noise 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Mode: fm 

Frequency range: 4.4-5GHz 

Power output: 150mW minimum (coaxial) 
Power supply: 3A, 115V ac +5%, sp, 47.5-63Hz 


RECEIVER 

Frequency range: 4.4-5GHz 

Noise (with preselector): 5.5dB max 

Outputs: 50 ohm +10% output containing order-wire 
and pem multiplex 

Output level: 1V p-p 

Power supply: 2.3A, 115V ac +5%, sp, 47.5-63Hz 


AMPLIFIER 

Frequency range: 4.4-5GHz 

Power output: 1kW 

Power gain: 45dB for 9MHz b/w 

Input power: 0-50mW. 

Power supply: 230V ac + 10%, sp, 3-wire, 50-60Hz 


OVERALL RADIO SET 

Mode: fm 

Operating modes: 12- and 24-channel pcm; 15- and 
30-channel delta mod 

Frequency range: 4.4-5GHz 

Number of channels: 6001 equally spaced 

Receiver noise: 5.5dB 

Diversity: dual space diversity 

Traffic handling capacity: 12 or 24 voice frequency 
channels by pcm or 15- or 30-channel delta mod plus 
order wire 

Power supply: 115/230V ac +10%, sp, 47.5-63Hz 


TRANSMITTER 

(RADIO T-961/GRC-143) 
Height: 830mm 
Width: 430mm 
Depth: 350mm 
Weight: 72kg 


RECEIVER 

(RADIO R-1287/GRC-143) 
Height: 830mm 
Width: 430mm 

Depth: 350mm 
Weight: 80kg 


AMPLIFIER 

(POWER AM-6090/GRC- 143) 
Height: 910mm 

Width: 430mm 

Depth: 540mm 

Weight: 170kg 


Manufacturer 
ITT Defense Communications Division, Nutley, New 
Jersey. 


AN/GRC-143 in operation with the US Army 


RECEIVER 
As AN/GRC-143 


Manufacturer 
Comtech Government Systems Division, Hauppauge, 
New York. 


parametric amplifier requires no tuning and operates 
below 3dB noise figure. 

The AN/GRC-201 is a quick reaction transportable 
system capable of being transported by M-135 truck 
and M-101 trailer or fixed- or rotary-wing aircraft. The 
complete terminal can be set up by two men in one hour.- 
Another tactical feature is unattended operation with 
performance monitoring. The system is contained in 
one S-308A shelter. The antennas are packaged ina 
single transit frame for mounting in the trailer. 


STATUS 

The AN/GRC-201 troposcatter communications ter- 
minals and systems were developed by Aydin Corpor- 
ation (as Aydin Systems Division) for the US Marine 
Corps. After successful field testing, the US Marine 
Corps has modified ninety AN/TRC-97Cs to the 
AN/GRC-201 configuration with kits furnished by Aydin 
Systems Division. MIL manuals, provisioning and 
special depot test equipment have been supplied. 


TECHNICAL SPECIFICATION 

Mode: fm 

Frequency range: 4.4-5GHz 
Number of channels 

rf: 1200 (S00kHz increments) 

voice: 24 

teletype: 16 in 1 vf channel 

Pcm bit rate: 1152kbits/s 

Power output 

troposcatter: 100W-1kW 

los: 1W 

Range: 160km 

Diversity: dual space 

Multiplex type: pcm or fdm 

If bandwidth: 2MHz 

Shelter type: S-308A 

Trailer type: M-101 

Power supply: 208V, 3-phase, 6.5kW 
Primary power frequency: 50, 60 or 400Hz 


SHELTER 

Height: 186cm 
Width: 189cm 
Depth: 194cm 
Weight: 798kg 


AN/GRC-—209() (3800-8) 
Millimetre Wave Radio 


The 3800-8 radio system operates at millimetre wave- 
lengths and is intended to achieve. line-of-sight 
communications with low probability of signal inter- 
ruption or detection. It is designed primarily as a 
full-duplex data link, compatible with existing data 
terminals. In addition, the channel is used for order-wire 
communications, and is capable of half-duplex colour 
video transmission. 

A second system, the 3800-18, is similar to the 3800-8 
but uses a parabolic antenna. It is intended for 
the point-to-point transmission of digitally formated 
information. It is compatible with existing data terminals. 

This radio system is suitable for intra-base, intra-city 
or other local information transmission of data at rates 
up to 1.544Mbits/s 


TECHNICAL SPECIFICATION 

3800-8 

Mode: fm; full-duplex voice, data (1.52Mbits/s max); 
half-duplex video 

Frequency range: 36-38.6GHz 

Power output: 100mW 

Interfaces 

interfaces directly with TD/202/V multiplexer; order-wire 
insertion; pcm capable 

other interface optional 

Range: 8km for 1.152Mbits/s with 20dB gain margin in 
clear air 


AN/GRC-222 Frequency Agile 
Digital Microwave Radio 


The AN/GRC-222 is an NDI frequency agile digital 
tactical microwave radio. It directly replaces the 
AN/GRC-144(V)3 and AN/GRC-144(V)4 equipments. 

Operating in the 4.4 to 5GHz frequency band, the 
solid-state radio operates at US tactical data rates 
between 18.72 and 1.024Mbits/s. It is field-tunable and in 
Operation frequency changes in 100kHz steps can 
accomplished in less than 60 seconds. 
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Complete AN/GRC-201 radio system 


ANTENNA SET 

Height: 1 72cm 
Width: 178cm 
Depth: 2438cm 
Weight: 794kg 


OPERATIONAL SPECIFICATION 
Environmental: to MIL-E-16400 


Antenna: 20cm diameter lens 

Power supply: 115V ac, 50-60Hz; 388W max 
Temperature range 

transceiver: -30 to + 50°C, all weather 

riu: O-40°C, sheltered 

Mounting: tripod or mast 

Weight 

transceiver: 4.5kg 

riu: 6.8kg 


3800-18 

Mode: fm; full-duplex voice, data (1.544Mbits/s max); 
half-duplex video (optional) 

Frequency range: 36-38.6GHz 

Power output: 100mW 

Range: 26km for 1.544Mbits/s with 20dB gain margin in 
clear air 

Antenna: 46cm diameter parabolic dish 

Power supply 

115V ac, 50-60Hz 

38W max with heater 

Temperature range 

transceiver: -30 to + 50°C, all weather 

riu: 0-40°C, sheltered 

Mounting 

transceiver: mastmounted, 76mm pipe mount standard 
riu: 483mm rack mount 

Weight 

transceiver: 9kg 

riu: 6.8kg 


Manufacturer 
Norden Systems, Norwalk, Connecticut. 


The AN/GRC-222 has an mtbf of 2830 hours when 
measured in accordance with MIL-HDBK-217D for fixed 
ground radios. It weighs 55.8kg. 


STATUS 
Production starts late 1987. Subject of $57.4 million US 
Army contract in 1986. 


Manufacturer 
Aydin Microwave Division, San Jose, California. 


AN/GRC-222 radio 


Manufacturer 
Aydin Systems Division, San Jose, California 
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AN/TRC-97() Troposcatter Radio 


The AN/TRC-97() provides a transportable tactical 
communications facility for simultaneous two-way 
communication for all message channels using tele- 
phone, teletype or fsk data at a maximum rate 
of 1500bits/s. Communication is up to 160km_ for 
tropospheric scatter, or is line-of-sight with relay/ 
terminals. Twelve or 24 voice channels can be provided 
to carry 16 teletype channels on one voice channel. 

The system is suitable for operation requiring quick 
reaction transportability by vehicle or fixed/rotary-wing 
aircraft. Set-up of the complete terminal can be effected 
by two men in one hour. Unattended operation with 
remote performance monitoring is another tactical 
feature of the system. The complete system is packaged 
in an S-308A shelter suitable for mounting on a one-ton 
truck. The space diversity antennas are packaged ina 
transit frame suitable for mounting in a trailer 


STATUS 
Developed in the early 1970s since when hundreds 


AN/TRC-97() interior 


AN/TRC-170 Tactical Digital 
Tropospheric Scatter Radio 


The family of two AN/TRC-170 (set V2 and set V3) radio 
terminals for tactical military microwave communication 
employs adaptive digital modulation techniques for 
line-of-sight or tropospheric scatter paths of up to 
240km 

Each terminal provides a troposcatter terminal 
including antenna, multiplex and order wire facilities, 
and will operate campatibly with all members of the 
family. They are all suitable for use in tactical 
environments and can be shipped by military or 
commercial transport. Installation and recovery do not 
require special tools and set-up and take-down times 
range from one to five hours. The sets can be operated 
on their transport vehicles and high wind and lightning 
kits are available for extreme conditions. They can be 
adapted to provide service at alternative data rates or 
with different arrangements of digital group multiplex 
equipments 

Set V2, with two klystron power amplifiers rated at 
2kW maximum output, is designed to operate over a 
240km path. It has dual space diversity 2.9-metre 
parabola antennas, V3, designed for 160km paths, uses 
1.8-metre parabolic antennas with a quick reaction 
mount and a single 2kW amplifier 


STATUS 

Developed for the Electronic Systems Division of the Air 
Force Systems Command to provide high-capacity 
backbone and spur links for C* systems in accordance 
with the Tri-Tac system architecture. The systems will 
replace older 24-channel analogue radio sets currently 
in use such as the AN/TRC-97, -113, and -123. A design 
contract included the production of nine prototype 
models. Field testing of the prototypes was completed in 
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of AN/TRC-97() shelters have been delivered and 
deployed. It is combat proven by both the US Marine 
Corps and the US Air Force. The US forces have 
planned for the deployment of this equipment through 
the 1980s, and in late 1979 the Air Force ordered units 
worth $9.3 million. Orders have also been received from 
the Korean Air Force and Army 


TECHNICAL SPECIFICATION 
Mode: fm 

Frequency range: 4.4-5GHz 
Number of channels 

rf: 1200 (500kKHz increments) 
voice: 24 

teletype:,16 in 1 vf channel 
Power output 

los: 1W 

troposcatter: 100W-1kW 
Range: 2-160km 

Diversity: dual space 
Multiplex type: fdm 

Shelter type: S-308A 


Trailer type: M-101 
Trailer type: M-101 
Power supply: 208V ac, 3-phase, 400Hz, 6.5kW 


SHELTER 

Height: 186cm 
Width: 189cm 
Depth: 194cm 
Weight: 798kg 


ANTENNA SET 

Height: 172cm 
Width: 178cm 
Depth: 243cm 
Weight: 794kg 


OPERATIONAL SPECIFICATION 
Environmental: to MiL-E- 16400 


Manufacturer 
Aydin Systems Division, San Jose, California. 


AN/TRC-97() in transit 


AN/TRC-170 system under test near Rome Air Development Center, New York 


November 1980 and the initial production contract was 
awarded in 1982. Total production quantity is currently 
around 325 sets and the first operational systems were 
delivered in late 1984. Two contracts were announced In 
mid-1987. The first, placed with Unisys, covered the 
supply of 46 systems at a cost of $38 million. The 
second, worth $28 million and covering 19 systems, was 
placed with Raytheon. In 1986 the US Department of 
Defense notified Congress of a proposed letter of offer 
covering the supply of 8 systems to the UAE. 


TECHNICAL SPECIFICATION 
Frequency range: 4.4-5GHz 
Occupied bandwidth: 3.5-7MHz 
Power output 

V2; 2 x 2kW 

V3: 1 x 2kW 

Antennas 

V2:2 x 29m 

V3: 2 x 1.8m 

Diversity 

V2: quad 

V3: dual 

Power supply 

120/208V ac, 50/60/400Hz 

V2: 25kW 

V3: 10kW 

Temperature range: -46 to +52°C 
Relative humidity: suitable for tropical use 
Altitude: 3000m 

Transport and package 

V2: S-280 shelter and pallet 

V3: S-250 shelter and M116 trailer 
Set-up time 

V2: 5h 

V3: 1h 

Weight 

V2: 4082kg 

V3: 2722kg 


Manufacturer 
The Raytheon Co, Marlborough, Massachusetts. 


AN/TXQ-3 Relay Terminal 


The AN/TXQ-3 is a tactical radar remoting system 
designed to extend the observation range of a radar 
control centre. The relay set consists of two terminals; 
one located at the radar site and'the other adjacent to 
the radar indicator/contro! centre. In the standard 
configuration, the AN/TXQ-3 has a line-of-sight oper- 
ating range of 25 nautical miles; this range can be 
extended as required by use of multiple AN/TXQ-3 units 
configured as repeaters. A number of remote relay sets 
can be employed, as determined by the video switching 
and display capabilities of the control centre. Both the 
remoted unit and the control centre unit are housed in 
completely self-contained shelters which can be rapidly 
transported by land-based vehicle or helicopter to meet 
virtually any operational requirement. 

The relay set can transmit the following data via 
microwave radio from the radar site to the control 
centre: video information (standard radar video, mti 
video, wide-band iff video); triggers (iff mode, master 
and ro); azimuth information (synchro or acp). 


AN/TXQ-3 
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Traffic capacity 


kbits/s 128 256 
channels at 32kbits/s - 7 
channels at 16kbits/s it VS 


Data rates of 144, 288, 576, 1152, 2304 and 4608 
kbits/s also provided 


Syl 1024 1536 2048 
15 30 45 60 
30 60 90 120 


239 


4096 
120 
240 


AN/TRC-170 set V2 


AN/TRC-170 set V3 
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A full duplex voice order wire channel with signalling 
is provided for maintenance purposes. The control 
centre to radar site microwave link also incorporates a 
10kHz tone which is used for iff mode control. 


AN/WLR-8 Microwave Receiving 
System 


AN/WLR-8 is an. advanced threat early warning/ 
surveillance microwave receiving system. It features a 
remotely-located tuner rack and a control console. 

One operator controls the system using a console 
keyboard and alpha-numeric display. The display 
indicates system status in various modes of operation 
as well as the characteristic of detected signals. Details 
of the system are classified 


STATUS 

In the late 1970s AN/WLR-8 underwent technical and 
operational evaluation aboard the aircraft carrier USS 
Enterprise at the naval air station in Alameda, 
California. A contract for the design and manufacture of 
six systems was placed in 1971. The computer- 
controlled tactical equipment was developed for 
the Naval Electronics Systems Command. The first 
production order worth $4.1 million was placed in 
January 1979, and a follow-on contract worth $25 
million was announced in 1985. In 1987, a $6.5 million 
contract was awarded for receivers for the SSN-764, 
SSN-765, SSN-766 and SSN-767 vessels 


Manufacturer 
GTE Government 
California 


Systems Corp, Mountain View, 


AN/WLR-8 control console undergoing test 
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STATUS 

Developed for the US Marine Corps under a $6 million 
contract awarded in 1976, for which more than 40 
shelterised units have been produced. 


Manufacturer 
Aydin Microwave Division, San Jose, California 


DM44 Adaptive Troposcatter 
Modem 


The DM44 modem is designed for long haul digital 
troposcatter communications. Using a special signal 
processing technique the modem adapts and corrects 
extremely high multi-path distortion 
controlled functions are designed to prevent loss of bit 


LMC—400D2 Series Digital 
Microwave Communication 
System 


The LMC-400D2 series of digital microwave radios is 
designed for operation in the 2, 6, 8, 11 and 18GHz 
bands with a maximum emission bandwidth of 22MHz 


MD-1208/G Digital Troposcatter 
Modem 


The MD-1208/G is the internally redundant production 
version of the MD-918/GRC, a digital modem providing 
data rates up to 9.696Mbits/s over digital troposcatter 
communication links. 

The modem equipment can transmit 192 digitised 
voice channels up to 150 nautical miles, or 96 digitised 


Microprocessor ° 


integrity. The equipment is fully redundant and operates 
at data rates up to 9.69Mbits/s. RS422, DS1 and DS2 
interfaces are available as standard 

The modem will operate error free with fade rates up 
to 10 fades per second. Optional features include 
forward error correction, time interleaving, supervisory 
channel and channel distortion monitor. The modem 
requires a primary power input of 117 volts ac, at 60Hz, 
250 watts and measures 444 x 482 x 482mm. 


for a capacity of 24 DS-1 (1.544Mbits/s) or 16 M1 
(2,.048Mbits/s) lines. 

Hot-standby protection of common equipment is 
optional with protection switching based on bit error 
performance rather than loss of synchronisation. In 
diversity applications, the use of digital hitless switching 
is said to assure data traffic integrity to the user. 

The LMC-400D2's DS-1 or M1 level drop/insert 
capability allows access at any station to DS-1 or M1 


voice channels over troposcatter links up to 250 
nautical miles. 

The MD-1208/G accepts digital data from single- or 
dual- multiplexers, integrates a 192kbits/s digital 
order-wire data stream, applies this information as 4psk 
modulation of a 7OMHz if carrier and delivers a 
spectrum-controlled output to two parallel exciter 
channels for quadruple diversity. 

The demodulator portion accepts 7OMHz inputs from 
four parallel diversity receivers, individually equalises 


Manufacturer 
California Microwave, Sunnyvale, California. 


traffic without the use of back-to-back multiplex 
equipment. A built-in digital monitoring and control 
system allows the network or system manager to 
supervise and control the whole system from any 
equipment location, or remotely via a telephone line. 


Manufacturer 
Loral TerraCom, San Diego, California. 


each channel, and performs an optimal predetection 
combining for presentation to the demodulator. 

A backward filter removes the effects of inter-symbol 
interference (ghosting) and supplies an error signal 
back to the forward filters for adaptive equalization. 

The demultiplexer then separates the digital order- 
wire from the main data stream and provides digital 
output to the order-wire and single- or dual-multiplexer 
equipments. 

The MD-1208/G modem is fabricated to military 


The MD-1208/G modem is fabricated to military 
specifications. It has on-line performance monitoring 
equipment offering continuous indication of probability 
of érror and received signal strength on each of the 
incoming channels, and a fault-location and isolation 
system (bite) which allows localisation of failed 
components to a replaceable card level. The micro- 
processor-operated bite automatically switches in 
internally redundant modules and identifies failed 
modules to the operator for replacement. 


Norden 54GHz Omni-directional 
Radio 


Norden’s 54GHz omni-directional radio has been 
developed to take advantage of the signal hiding 
characteristics of this frequency band. Since each 
kilometre of separation provides approximately 3dB of 
insulation, radio systems operating within this frequency 
band provide a low probability of intercept communi- 
cations. This is important to forces in situations where 
the conventional means of communication are limited 
due to security concerns of the ew environment. 

The basic omni-directional radio is also available 
with an optional electronically selectable directive 
antenna that allows a full iff interrogate and receive 
capability. This radio is fully compatible with Norden’s 


R70 Microwave Receiving System 


The R70 microwave receiving system is a high 
performance fm/am/pulse receiving system designed 
for set-on situations as well as search. The R70 is also 
adaptable to the reception of 56kbits/s to 45Mbits/s 
digital signals. 

The combination of high noise power/ratio (45dB), 
large dynamic range (83dB) and good adjacent 
channel interference rejection is claimed to dramatically 
improve the operator's ability to achieve maximum 
readability of difficult-to-work signals. Signal path 
Circuits are based on the DRM4-D3 receiver, in use 
worldwide. 

Virtually all operations are executed via a 16-button 
keypad. The status display keeps the operator continu- 
ally informed of frequency, signal level and receiver 
Operating mode, if bandwidth, agc or manual gain, 


REL 4.4 to 5GHz Digital 
Troposcatter Terminal 


The REL 4.4 to 5GHz digital troposcatter terminal is a 
frequency agile unit designed for rapid deployment by 
truck, rail, helicopter or C-130 cargo aircraft. Options 
are available for bulk and single-channel encryption. 

Of modular construction, the terminal has built-in bite 
and redundant signal paths for in-service test routines. 
With a 4.5-metre antenna, the terminal can be made 
fully operational within two hours by four trained men at 
a previously surveyed site. 


REL Fixed Installation 
Troposcatter Terminals 


Of solid-state modular construction, REL fixed instal- 
lation troposcatter terminals are able to operate from all 
standard prime power sources. They are compatible 
with analogue or digital multiplex and signalling 
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STATUS 

The company won a $9.5 million contract in 1986 to 
supply digital troposcatter modems to the USAF. The 
MD-918/GRC is used in the Defense Communication 
System operated by the Berlin Command of the US 
Army. 


Manufacturer 


GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


MD-1208/G modem 


hand-held 54GHz radio to allow a variety of system 
arrangements. Potential applications include: vehicle- 
to-vehicle, dismounted crew, platoon com, battery com, 
and air-to-air. 


TECHNICAL SPECIFICATION 
Modulation: fm 

Frequency: 54.5GHz 

Capabilities 

press-to-talk 

single-channel voice 

iff option 

Range 

for voice operation in clear air: omni to omni 1.6km 
Power supply: 110V ac or 12 or 28V dc 
Temperature range: -10 to + 40°C 
Height: 81mm 

Width: 109mm 


16 5789498 
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Depth: 155mm 
Weight: 1.6kg 


ANTENNA CHARACTERISTICS 
Omni 

gain: 8dB 

azimuth: omni 

elevation: 10° 

sidelobes: -14dB 
Directional 

gain: 26.5dB 

azimuth: 2° 

elevation: 15° 


Manufacturer 
Norden Systems, Norwalk, Connecticut. 


PNPOY LEVEL (diem) 
es woe 
85 40 cle o 


TUNING INDICATOR 


R70 receiver 


threshold extension in/out, and de-emphasis in/out. 
The message portion of the status display leads the 
operator through receiver operation with prompts, error 
messages and receiver bite. 


TECHNICAL SPECIFICATION 
Mode: qpsk 

Frequency range: 4.4-5GHz 
Frequency spacing: 250kHz 
Number of channels: 2400 
Diversity: quad or dual 
polarisation) 

Antenna: 4.5m; optional 6, 9, 10, 11, 18m 
Antenna gain: 44.5dBi at 14.7GHz 
Power consumption: 15kVA nominal 
Relative humidity: 99% at + 40°C 
Altitude 

operating: 31,000m 


(space/frequency/angle/ 


equipment. Most technical, operational and environ- 
mental characteristics are as for the transportable 
variants. 


TECHNICAL SPECIFICATION 

Number of channels: 12-300 

Power output: 1W, 2.5W, 5W, 10W, 20W, 100W, 500W, 
1kW, 2kW, 10kW 


Manufacturer 
LNR Communications Inc, Hauppauge, New York 


OPERATIONAL SPECIFICATION 

Traffic capacity: to CCITT c/703 Table 5, EUROCOM D1 
and Bell DSX-1 

Fungus resistant materials: to MIL-STD-454, Require- 
ments 4 and 15 


Manufacturer 
Whittaker Microwave Systems Inc 
Boynton Beach, Florida. 


(formerly REL), 


Manufacturer 
Whittaker Microwave Systems Inc 
Boynton Beach, Florida. 


(formerly REL), 


242 


REL Transportable Troposcatter 
Terminal 


These terminals are transportable by air, sea, rail or 
truck and are designed for analogue or digital 
operation. Of ruggedised construction, units in a 
tactical configuration feature two-hour set-up using 
4.5-metre antennas. The 1GHz unit is fully solid-state, 
giving up to 1kW transmit power. 


RF-—2701 Advanced Digital 
Tactical Troposcatter System 


The RF-2701 digital troposcatter system is a rugged 
field package suitable for mounting in a quarter-top 
vehicle or is air-deployable by helicopter. It is designed 
for mobile tactical communications, forward area 
support, temporary air field communications, tactical 


S-—575 Digital Troposcatter 
Modem 


The model S-575 is a high performance digital modem 
designed for dual or quad diversity use. The basic dual 
configuration is field convertible to quad operation. The 
S-575 can be adapted for upgrading existing analogue 
links and can be tailored for operation in eccm 
environments. 


Series 2000 and 4000 High Power 
Troposcatter Amplifiers 


The series 2000 and 4000 are high power amplifiers for 
troposcatter systems. Each is a self-contained and 
mounted in a cabinet divided into two main sections: the 
rf section which houses a klystron and rf circuits, and a 
beam power section with associated components. 


Series 3800 Millimetre Wave 
Radio 


The Series 3800 millimetre wave radio operates in the 36 
to 38.6GHz frequency band. It has an overall channel 
bandwidth of 15MHz and is capable of the full duplex 
transmission of both digital data and analogue 
video. Modular construction makes a number of 
configurations possible. 
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TECHNICAL SPECIFICATION 
Frequency range 

band 1: 755-985MHz 

band 2: 1.7-2.4GHz 

band 3: 2.5-2.7GHz 

band 4: 4.4-5GHz 

Number of channels 

analogue: 12-300 

digital: 24-192 

Frequency stability: 1 < 10°/109/24h 
Power output: 100W, 500W, 1kW, 2kW 
Diversity: quad or dual 

Power supply: 120/208, 220/380, 230/400, 240/415V ac; 
47-63Hz 


air defence radar support and air transportable counter 
insurgency communications. 

All the electronic packages are in four transit cases 
and the antenna is mounted on a stabilised trailer. The 
transmitter frequency range is 4.4 to 5GHz with dual 
diversity and an output power of 100 watts. The bpsk 
modem used in the system employs a differentially 
coherent generation/detection scheme for improved 
ber performance over troposcatter channels. The 
system has a composite bit rate of 512kbits/s with a 
15-channel capacity and cvsd channel encoding. 


The modem works with many types of troposcatter 
terminals and is claimed to function in many worst case 
multi-path and fading conditions while maintaining 
high bandwidth efficiency. It has full internal redun- 
dancy and operates at data rates up to 13Mbits/s with 
multiple mission bit streams. Demodulation is coherent 
opsk or qpsk. Built-in test equipment under micropro- 
cessor control enables rapid card level fault isolation. 
The modem will operate in a temperature range of -32 to 
+52 degrees C. Power requirements are 120/220 volts 
ac at 50, 60 or 400HZz. In the dual diversity mode the 


The series 2000 amplifiers operate in the 1.7 to2.4, or 
2.4 to 2.7GHz band, and the series 4000 in the 4.4 to 
5GHz band. Both are rated for 1-, 1.8- or 2.2kW and are 
air-cooled. 


Manufacturer 
Comtech Microwave Corp, Hauppauge, New York. 


Series 2000 hpa 


The system consists of a lens assembly (la), 
transceiver electronics unit (teu), radio interface unit 
(riu), headsets, interconnect cables, and power sources. 
The la and teu together form an antenna/transceiver 
assembly designed for outdoor mounting on either a 
tripod or mast. The la is available with either a 533 or 
254mm diameter. Both are mechanically compatible 
with the common teu. The teu is removable from the la 
and can be replaced without jeopardising the antenna 
alignment. 

The riu is a rack-mountable assembly containing 


3800 millimetre wave radio 


Temperature range 
operating: 0-52°C 

Relative humidity 
operating: 0-90% at + 40°C 
Altitude: 0-3000m ams! 


OPERATIONAL SPECIFICATION 
Meets or exceeds CCIR performance objectives 


Manufacturer 
Whittaker Microwave Systems Inc (formerly REL), 
Boynton Beach, Florida. 


The system has a 160km range. Power is supplied 
from a 5kW self-contained generator which provides the 
120/240 volts ac 50/60Hz supply required. The RF-2701 
is capable of field erection in 30 minutes. Optional extras 
include electronic path alignment, bulk encryption, 
anti-jam operation quad diversity and a 1kW power 
amplifier. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York, 


modem requires 250 watts and in quad configuration 
550 watts. The S-575 measures 480 x 480 x 550mm and 
weighs 59kg (dual) and 70kg (quad). 


Manufacturer 
Signatron, Lexington, Massachusetts. 


power supplies, controls and interface circuitry. It also 
includes the failure alarms and built-in-test features. 
Available in three versions, the riu provides a variety 
of custom interface and power supply options. A 
hot-standby unit is also available for use in conjunction 
with the Series 3800 radios for redundancy operation. 


STATUS 

Introduced in 1981 as a low-cost battlefield down-the- 
hill link. Over 150 units have been delivered to various 
agencies of the US Government. 


TECHNICAL SPECIFICATION 

Modulation: analogue fm 

Frequency: single rf channel (full duplex) within 
36-38.6GHz frequency band ; 
Capabilities: full-duplex voice, data and video 


Manufacturer 
Norden Systems, Norwalk, Connecticut. 


TB100V1-—28/AC Series 
Transportable Transceiver Base 
Stations 


There are three main base stations in the series: 
TB100V1-28/AC providing 1440 am channels in the 116 
to 152MHz frequency range, TB100V3-28/AC providing 
14,400 fm channels in the 138 to 174MHz frequency 
range, and TB100U3-28/AC providing 7000 am chan- 
nels in the 225 to 400MHz range. 

The transportable base stations are self-contained, 
fully solid-state, high-power transceivers. They contain 
a switching power supply for operation from 
110/220-volt ac 50/60Hz, and can also be powered 
directly from any 22- to 32-volt dc source. Digital 
synthesis can be selected by direct entry on a 
thumbwheel switch or from a 10/100-channel memory, 
also accessed by a thumbwheel switch. High/low 
(100/10W) power output is front panel selectable. All 
critical amplifier functions are monitored by a meter. 
The transceiver is modularised for field maintenance 
and is packaged in a 469 x 368 x 523mm 
weatherproof carrying case. Weight is 29.5kg. 


Manufacturer 
MILCOM International Inc, Los Alamitos, California. 


TCM-600 Series Microwave Radio 


TCM-600 series is a solid-state wide-band microwave 
radio system designed for the transmission of radar, 
video, voice and data information. It has a capacity 
equivalent to up to 2700 fdm voice channels, 13Mbits/s 
digital data or wide-band radar. 

Equipments in the series of frequency agile radios 
cover discrete military bands from 1.5 to 19.7GHz with 
output powers ranging from 150mW to 5 watts. They 
interface directly with standard encryption devices and 
are housed in rfi and weather-resistant enclosures. Bite 
and modular construction aid fault isolation and permit 
first line restoration of service by operators in the field. 

The TCM-600 uses six plug-in modules in both the 
transmitter and receiver enclosures. These are: the 
power supply, control/monitor, baseband, synthesizer 
(if module for the receiver), afc and rf modules. Each 
function, except for those in the rf section, is performed 
by individual printed circuit boards. Available options 
include test tone oscillator, remote fail relay, rf standby 
switch, and if filters from 5 to 40MHz. Others, for specific 
configurations, include emphasis networks and fibre 
optics interface. Digital sub-carriers operating at 
frequencies above baseband can handle up to 
2048Mbits/s. The digital baseband modules can handle 
a variety of rates and formats, while transmitter and 
receiver rf modules can be remoted by a flexible cable 
up to 122 metres from their main enclosures. These 
remote enclosures can be located within centimetres of 
the transmitting and receiving antennas. In a 
multi-hop system, one tunable rf transmitter or receiver 
module can support a whole system as a result of a 
facility to tune the rf module over a wide frequency 
range. 


STATUS 

The TCM-600 series is in service with the US Army and 
Air Force. Command supported by McClellan Air Force 
Base for tri-services. 


Manufacturer 
Loral TerraCom, San Diego, California. 


TCM-620 Series Microwave Radio 


The TCM-620 series has evolved from the TCM-600 
series. The TCM-620 retains all the features of its 
predecessor, adding enhanced analogue and digital 


TER-102 Microwave Radio 
System 


The TER-102 is a development of the TCM-620 high 
Capacity radio series (see separate entry) and offers 
higher data rates in a small lightweight weather- 
resistant configuration. 

The basic system comprises the LT-2 digital data 
multiplexer, the TCM-624 microwave transmitter and the 
TCM-624 microwave radio receiver. The multiplexer 
accepts three data streams, two at 12.928Mbits/s and 
one at 192kbits/s for communication between terminals. 
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TB100V1-28/AC transceiver 


TCM-600 series microwave radio 


capabilities (up to 45Mbits/s) and improved performace 
characteristics. Optional simple and complex configur- 
ations and ancillary equipment are available for 
integration with the radio which operates in the 1.7 to 
19.7GHz frequency band. 


It interfaces directly with standard encryption devices 
and provides the multiplexing necessary to allow 
reliable transmission of these data streams. Designed 
for portable applications or rack mounting the equip- 
ment has bite for rapid detection of faults in field 
installations. 

The transmitter and receiver feature frequency agility 
and tunability. The operating frequency band may be 
changed by substituting rf modules and antenna feeds. 
Each rf module is fully-tunable within its operating 
band. The operating frequency is selected using front 
panel press down switches, calibrated in 100kHz or 
200kHz increments. The system has a maximum 
frequency range of 7.125 to 8.4GHz and a typical output 


Manufacturer 
Loral TerraCom, San Diego, California 


power of 750mW. The utilised bandwidth is 14MHz and 
the maximum transmission rate 26.78Mbits/s. 

The multiplexer has a power requirement of 500mA at 
110 volts ac or 250mW at 220 volts ac. The radio requires 
1.2 amps at 110 volts ac or 600 mA at 220 volts ac. Line 
voltage ranges for the multiplexer are 90 to 240 volts ac 
at 47 to 440Hz. The radio line voltage requirement is 110 
to 220 volts ac at 47 to 440Hz 

The rf equipment measures 406 x 228 x 355mm and 
the signal processing 406 x 165 <x 406mm. 


Manufacturer 
Loral TerraCom, San Diego, California. 
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TM-301-R Adaptive Troposcatter 
Modem 


The TM-301-R is a modem specifically designed for 
troposcatter applications. It features an adaptive signal 
processing technique to cancel multi-path distortion 
and produce virtually error-free performance. Other 


Ultralite Tropo 


The ultralite tropo is designed for rapid deployment by 
land, sea or air and can be set up for operation by two 
men in less than 30 minutes. In its dual frequency 
diversity configuration power consumption is 2.5kW. 
The equipment covers the 4.4 to 5GHz frequency range 
with qpsk modulation using cvsd multiplexing. Digital 
data rates from 32 to 512kbits/s are available. The 
equipment is frequency agile, has 250kHz tuning steps 
and a maximum tuning time of three minutes. 


Manufacturer 
Whittaker Microwave Systems Inc 
Boynton Beach, Florida. 


(formerly REL), 


Ultralite tropo 


Vehicular Troposcatter Terminal 


This self-contained mobile troposcatter terminal uses 
frequency and angle diversity techniques. The elec- 
tronic equipment is enclosed in a shelter mounted ona 
ruck, and the installation is completed by a single 
6.4-metre diameter antenna. The antenna is hydrauli- 
cally raised into position and adjustable in azimuth 
+ 15°) and elevation (+5°). When lowered, peripheral 
sections of the antenna are folded to meet width 
imitations 

The truck is designed for off-road travel over irregular 
errain and is equipped with dual, diesel-powered 
generators; a terrestrial navigation system, using 
Navsat orbiting satellites, for precise geographical 
coordinates and azimuth determination; and an hf/ssb 
ranscelver for preliminary coordination between 
terminals. 

The radio equipment has dual 2-kilowatt high-power 
amplifiers, quadruple diversity reception with predetec- 
tion combining and threshold extension. Various 
multiplex configurations are available with either digital 
or analogue modulation for voice frequency and data 
channels. The equipment can be adjusted to other 
operating frequencies within 30 seconds. It can be 
equipped for operation in the 1, 2 or 5GHz tropo bands. 

The operational range, with 12 channels and 
equipped for the 2GHz tropo rf band, is about 300 
kilometres, depending on the nature of the terrain. The 
terminal can be activated and placed into full operation 
after arrival at a site within 30 minutes by a two-man 
team. 


STATUS 
The terminal is fully developed and tested. 
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features include forward error correction, data rates of 
0.5 to 6.3Mbits/s, DS1 or DS2 interfaces, loopback and 
other fault diagnostics and engineering orderwire at 
32kbits/s cvsd. Optional extras include time interleaving 
(fade bridging) and qpsk modulation. Power require- 
ments are 117 volts ac at 60Hz and 75 watts. The modem 
measures 222 x 482 x 482mm. 


Manufacturer 
California Microwave, Sunnyvale, California. 


Mobile troposcatter terminal 


Manufacturer 
Aydin Systems Division, San Jose, California. 


RRS-7 Radio Relay Equipment 


RRS-7 is a single-channel radio relay equipment for the 
transmission. of one telephone channel (300Hz to 
3.4kHz). It is used to substitute or to extend four- and 
two-wire lines. This. equipment can be connected to 
automatic or inductor telephone exchanges. At the 
same time automatic and inductor telephone sets can 
be connected to the equipment itself. For the extension 
of wireless lines this equipment provides two retrans- 
lations. RRS-7 is waterproof and designed for severe 
operational conditions. Approximately 30 per cent of 
electronic circuitry is manufactured in thick film and 
multi-layer hybrid technology 


RS-3 Radio Relay System 


Radio relay system RS-3 has been designed for 
line-of-sight transmission of multi-channel telephony or 
data. It is intended for field use in severe environmental 
conditions: is transportable by vehicle, man or animal; 
and is claimed to be simple to maintain. Features of the 
RS-3 include modular design and the use of integrated 


TECHNICAL SPECIFICATION 


Yugoslavia/MICROWAVE & TROPOSCATTER 


YUGOSLAVIA 


TECHNICAL SPECIFICATION 

Mode: F2E with + 10.5kHz max deviation 

Frequency range: 235-270MHz 

Number of channels: 2 < 1000 duplex channels with 
25kHz step 

Power output: 500mW, -1/ + 3dB 

Power supply: ni-cad battery 12V/7Ah 

Consumption 

standby: 3W 

duplex operation: 7W 

Battery life: 25-50h 

Antennas: rod Yagi (amplifying 5.5dB); antenna mast 
length 6m 


Manufacturer 
Iskra, Ljubljana 


RRS-7 relay 


circuit technology. The equipment is designed in 
accordance with CCIR recommendations. 

A service channel is provided in the basic unit with 
additional provision for data or telegraphy transmission 
in the upper portion of the 300Hz to 2.7kHz frequency 
band. According to available frequency allocation, 
different versions of the equipment can be provided by 
replacing the rf unit. These include: RS-3A, frequency 


RS-3A RS-3B RS-3C 
Mode fm fm fm 
Frequency range 225-400MHz 610-960MHz 1.7-2.3GHz 
Channel capacity 
fdm 4/12/24 4/12/24 4/12/24 
tdm 256, 512, 1024 or 2048kbits/s 
Frequency spacing (tx/rx) 30MHz 30MHz 30MHz 
Rf channel spacing 125kHz 250kKHz 1MHz 
Mtbf 3000h 3000h 3000h 
Power output 15W 10W 4wW 
Baseband data Frequency range 
fdm 4-108kHz 4-108kHz 4-108kHz 
pcm 2048kbits/s 2048kbits/s 2048kbits/s 
Power supply 220/110V ac, 24V dc, 160VA 
Temperature range -20 to + 65°C 
Humidity 93% 
Antenna corner reflector dipole array parabolic 
Manufacturer 


Iskra, Ljubljana. 
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range 225 to 400MHz; RS-3B, frequency range 610 to 
960MHz; and RS-3C, frequency range 1.7 to 2.3GHz. 
The system is capable of extension to higher frequency 
bands and channel capacities in the future 

The antenna system is composed of antennas, mast, 
and antenna feeder. Three basic types of antenna 
structure are provided, according to the operating 
frequency band, They can be installed on the mast, with 
the option of horizontal or vertical polarisation. 

The antenna mast is of the quick-connect stackable 
type and can be deployed up to a height of 16 metres 
The antenna feeder is of type RG-217/U coaxial cable 


RS-3 radio relay system 
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ACX-—5 Shipborne Secure Voice 
Switchboard 


The ACX-5 provides classified and unclassified voice 
switching between remote voice terminals and crypto- 
graphic or radio equipments. Functionally it meets. all 
the operational requirements of the Australian and New 
Zealand navies 3 

Remote to equipment routing is by operator control at 
each remote terminal and system supervision Is 


SHIPBORNE 


AUSTRALIA 


available locally at the ACX-5. A single switchboard with 
central processor unit can support up to ten remote 
terminals and eight equipments. The system can be 
expanded by adding two more switchboards for a total 
of 30 remotes and 24 equipments 

The ACX-5 has built-in test equipment with abnormal 
operation indicated by numeric codes enabling an 
average mttr of less than ten minutes. The ACX-5 meets 
various requirements of MIL-STD-461, MIL-STD-462, 
DEF STAN-07-55 and NACSIM 5100A. The system input 
power requirements are 120 volts at 45-65Hz. One 


processor and switchboard requires 230 volts ac and 
each additional switchboard 200 volts ac. Battery back 
up is by four 1.5-volt batteries. The ACX-5 switchboard 
and central processor unit measures 310 x 483 
340mm and each additional switchboard measures 310 
x 483 x 340mm. The basic configuration weighs 51kg 
and additional units 36kg 


Manufacturer 
Stanilite Eletronics, Silverwater 


SHINCOM Shipboard Integrated 
Interior Communications System 


The SHINCOM shipboard integrated interior communi- 
cations system is designed to provide integrated, zero 
blocking, secure ‘digital communications through the 
use of stored program control. The functions of 
enhanced telephone service, conferencing, ship's 
public address and radio access are part of this single 
integrated system 
n addition to performing as an internal militarised 
digital private branch exchange (pbx), SHINCOM also 
interfaces with the ship's external communications 
network, sound powered telephone, conventional 
shore-based telephone switching networks and the 
ship's tape recording circuits. The software control 
package provides the necessary call processing, 
conferencing, inter-computer communications, on-line 
diagnostics and maintenance features to support the 
hardware configuration. The system is designed for 512 
lines with zero blocking for simple calls, but can be 
expanded above 512 lines with variable blocking 

The SHINCOM hardware is divided into a number of 
main equipment groups or units. The control group, the 
network group and the power group form the central 
switch. The control group processor is the AN/UYK-502 
which is compatible with the US Navy UYK-20 and 
UYK-43/44 family of processors. It detects communi- 
cations requirements, and forwards those requirements 
to the network group which allocates the resources 
necessary to complete a call or function. The central 
processor of the control group and the switching 
resources of the network group are the heart of the 
system 

The interconnection of the central switches to 
individual terminals and external equipment is achieved 
through the main distribution group. The interconnect 
hardware consists of the central switch junction box, 
the sub-group junction boxes and multicore cables 


REMSEVS (Remote Control 
Secure Voice System) 


REMSEVS is a variant of the SHINCOM system which is 
intended specifically for retrofit to existing warships. It 
retains the full performance capability of SHINCOM with 


RMO001 HF Receiver Multicoupler 


The RMO01 receiver multicoupler has been developed 
specifically for use aboard ships having limited isolation 
between transmit and receive antennas. It minimises 
interference caused by mixing of collocated transmitters 
in the multicoupler 

The high level handling capability of the unit is 
claimed to reduce blocking which can occur due to a 
single high level transmitter signal 


CANADA 


SHINCOM command, operational and administrative terminals 


Individual lines consist of shielded twisted-pair cable 
The distribution group will be upgraded to fibre optics 
cabling when military qualified technology becomes 
available 

The terminal group provides three levels of service 


level 1, maintenance and administrative; level 2, 
operational terminals; and level 3, dual-channel, 
command terminals. Each level of terminal has 


increased signal path redundancy and additional 
programmable features. All three terminal types receive 
and transmit digital signalling information to and from 
the network group as well as receiving and transmitting 
digitised audio data. The terminals can be bulkhead, 
deckhead, console or desk-top mounted 

The interface group comprises six types of interface 
units which allow a specified SHINCOM terminal to 
access five types of onboard ship systems and one type 
of shore trunk connection 

SHINCOM uses a redundant network or dual star 


configuration to enhance its survivability. The two 
central switches, physically separated fore and aft, are 
connected by acommon data link and all terminals and 
interfaces designated as operationally vital communi- 
cate individually though both switches 

The system is currently being adapted to suit the 
smaller line requirements of submarines and small 
warships. This version has an embedded processor and 
utilises Ada. 


STATUS 

Six systems are being provided for Canadian Patrol 
Frigates (CPF) and four for Tribal Class Destroyers 
(TRUMP). In 1987, a $14.5 million contract was 
announced and first delivery is scheduled for early 1988. 


Manufacturer 
Leigh Instruments Ltd, Ottawa 


a reduced number of lines. A single central switch is 
used and redundancy and survivability are provided for 
by a manual back up system and the capability to 
reconfigure the system rapidly at sea 


STATUS 
System selected for retrofit in Canadian Patrol Frigate 
and Tribal Class Destroyers. A $15.2 million contract 


was announced in early 1987. Initial system delivery is 
scheduled for late 1988 


Manufacturer 
Leigh Instruments Ltd, Ottawa 


The unit is designed to meet MIL-E-16400 environ- 
mental specifications 


STATUS 
Supplied to the new Canadian patrol frigate and in 
service with Canadian Coast Guard 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-30MHz 
Gain: 0dB minimum 

Frequency response: + 1dB 


Noise figure: 8dB max above 5MHz, 10dB max at 2MHz 
Vswr 

input: 1.5:1 max 

output: 1.2:1 max 

Port-to-port isolation: 16 


Manufacturer 
PG Electronics Ltd, Weston 


RMO061 Receiver Multicoupler 


The RM061 receiver multicoupler is designed for use 
with receivers monitoring frequencies from 100 to 
400MHz, such as in military avionics applications 

The multicoupler uses a redundant amplifier design 
to provide uninterrupted signals in the event of an 
amplifier or power supply failure. Faulty amplifiers or 
power supplies can be exchanged without losing signal 
to the receivers. 


Canada—France/SHIPBORNE RADIO 


Up to 32 receivers can be connected to a single 
antenna. Front- panel current meters are provided to 
monitor the current to each amplifier as a maintenance 
check, 


STATUS 
In service with various non-US military users since 1982. 
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TECHNICAL SPECIFICATION 
Outputs: 8, 16 or 32 

Frequency range: 100-400MHz 

Gain 

8/16 outputs: 3dB +70 

32 outputs; OdB +70 

Noise figure: 5dB typical, 6dB max 
Port-to-port isolation: 20dB minimum 
Vswr input/output: 1.5 max 


Manufacturer 
PG Electronics Ltd, Weston 


Aircraft Carrier Control Room 
Equipment 


This equipment is used on naval craft for remote 
operation of one to six transceivers, separately or 
simultaneously. An on-board intercom system can be 
added. 

The remote-control assembly is mainly composed of 
a control panel and a junction box. The control panel 
includes watch-rest-traffic, radio transmit/receive, re- 
ception volume, and intercom transmit/receive. The 
reception levels on each emission can be adjusted 
separately. 

The junction box includes the general supply and the 
transceivers’ amplifiers. For easier maintenance, all the 
test points are on the front panel. Plug attenuators on all 
the modulation inputs and outputs enable adaptation 
to the various types of transceiver. All junctions are 
ensured by connectors. 


FRANCE 


STATUS 
In service with the French Navy. 


TECHNICAL SPECIFICATION 
CONTROL BOX 

Height: 350mm 

Length: 175mm 

Depth: 283mm 


JUNCTION BOX 
Height: 210mm 
Length: 330mm 
Depth: 272mm 


Manufacturer 
Safare-Crouzet, Nice 


Control panel of aircraft carrier control room 
equipment 


ERM 9000 VHF/UHF Shipborne (or 
Ground Based) Transceiver 
(TRBM 18) 


The ERM 9000 transceiver is designed for tactical links 
on vessels or land stations. It uses microprocessors and 
is of modular design 

The ERM 9000 operates in the am mode in the vhf 
band (100 to 156MHz), or am and fm in the uhf (225 to 
400MHz) band. It has capabilities for fixed frequency or 
low-fast frequency hopping (eccm) applications, voice, 
crypto-voice, telegraphy, data and NATO links. 

The ERM 9000 and its external central unit are 
designed with a variety of digital or other interfaces for 
integration within any communication system or 
to operate jointly with existing earlier-generation 
equipment. 

The transceiver can be connected to any shipborne 
communications system and in particular the SNT| 


STATUS 

Introduced in 1986 as the standard equipment in the 
French Navy, the ERM 9000 is also in service with the 
Royal Netherlands Navy 


TECHNICAL SPECIFICATION 

Modes: vhf/am, uhf/am-fm; A1A, A2A, A2B, ASE, F1B, 
F1D, F2B, FZE NATO Link 4 and 11, voice, crypto-voice, 
telegraphy (ratt and fsk with built-in converter) 
Frequency range: 100-156 and 225-400MHz 

Number of uhf channels: 7000 at 25kHz steps 


ERUS-—2 Underwater Radio 
Communication System 


ERUS-2 equipment is designed to provide underwater 
radio communication, using hf ultrasonic waves, 
between divers, between divers and surface craft and 
between surface craft 

Transmission is omni-directional. The average range 
in isothermal conditions is 800 metres and down to 
depths of about 100 metres 

Two equipment models have been developed: the 


SKEMCE Ay 


ERM 9000 Transceiver 


Preset channels: 32 (mode and frequency) 
Power output: 25W (am), 40W (fm) 

Power supply: 115V ac, sp, 50/400Hz 
Consumption: 600VA 


OPERATIONAL SPECIFICATION 
GAMT 13C, MIL-E-16400, MIL-STD-1399, MIL-STD-167, 
MIL-STD-461, DEF-STAN-07-55, emp protected 


ERUS-2-A3 for divers and the ERUS-2-B4 for operation 
on a surface craft. The 2-A3 equipment includes an 
enclosed transceiver unit, a mask with a_ built-in 
microphone and an earphone. The transceiver unit is 
provided with one single operation control and a 
push-to-talk handle drawn back automatically to 
reception position 

The 2-B4 equipment includes a portable case 
containing the transceiver unit, the loudspeaker, the 
9.6-volt storage battery and a battery charger (available 
also to load the battery of the 2-A3 equipment). The 
equipment, provided with various adjustment and 
control features, allows the transmission of modulated 
telegraphic signals. A hand microphone with a 


Manufacturer 

Télecommunications Radioelectriques et Telephon- 
iques (TRT), Paris 

push-to-talk control handle and headphone are 


housed in a compartment provided In the case 
A 50-metre connecting cable is available with a 
transducer housed inside the cable reel 


TECHNICAL SPECIFICATION 

2-A3 

Power supply: 9.6V dc from watertight ni-cad storage 
battery 

External hydrostatic pressure: 10kg/cm* 

cylindrical case containing transceiver and transducer 
Diameter: 80mm 

Length: 340mm 

Weight: 3kg 
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ERUS-2-A3 diver's equipment 


2-B4 
Power supply: 9.6V dc 


CLOSED CASE 
Height: 250mm 
Width: 260mm 
Length: 350mm 
Weight: .12kg 


ERUS-—3 Underwater Emergency 
Telephone 


The ERUS-3 ultrasonic telecommunications equipment 
has been designed for telephone and telegraphic 
communication between a surface ship and one or 
several submerged craft, diving bells or submarines, or 
between several submerged craft 

The ERUS-3 operates with the ship's mains power 
supply or with an autonomous battery power supply. A 
selector switch enables the operator to choose the 
required power supply. The equipment can operate with 
batteries only 


ERUS-2-B4 surface craft equipment 


CABLE REEL 
Diameter: 220mm 
Height: 240mm 
Weight: 6kg 


Manufacturer 
Safare-Crouzet, Nice 


The ERUS-3 incorporates an automatic transmission 
device, for use in an emergency, and a responder, 
enabling ships to estimate the distance between them 
(this device is also used for standby operation). The 
range is greater than 10km under normal propagation 
conditions, with the ships running at silent speed 

The ultrasonic signals are transmitted and received 
by a type 2Z9A omni-directional transducer. Signals are 
transmitted with ssb am 

In the passive mode, when a signal with a particular 
call frequency is received, the receiver is unlocked to 
enable it to receive telephone signals. In the responder 
mode, reception of a signal which has a particular call 
frequency initiates retransmission of a signal of the 
same frequency 


ERUS-3 transmitter/receiver unit 


FBU 351 HF/SSB Transceiver and 
RBU 351 LF/MF/HF Receiver 


The FBU 351 transceiver and the RBU 351 receiver are 
designed for medium- and long-haul links in ssb am 
telephony and A1A and F1B telegraphy 

The FBU 351 transceiver is made up of the following 
assemblies: CER 351 transceiver unit including a 


chassis with a front panel containing all the operating 
controls, BAS 351 power supply unit, ANA 351 
automatic antenna matching box designed to be 
installed at the foot of the antenna, and BCU 351 
remote-control unit containing the same monitoring 
and operating controls as the transceiver pack 

The RBU 351 receiver is contained in a casing 
identical to that of the transceiver. It can be remotely 
controlled by the BCU 351 unit 


The power supply batteries are placed in special 
battery containers. The following operating times are 
quoted per container and should, therefore, be doubled 
or trebled if two or three battery containers are installed. 

Autonomous operating time on transmission is 3%, 
hours, intermittently transmitting for 3 minutes per hour 
for 72 hours, for example. Autonomous operating time 
on reception is 72 hours for continuous operation 

The equipment can operate either on a classified 
NATO frequency for military use or on 10.5kHz for civil 
use. For particular needs the two frequencies can be 
used on the same equipment, with changeover switch. 


STATUS 
In production for the French Navy 


TECHNICAL SPECIFICATION 

1 TRANSMITTER/RECEIVER WITH ACCESSORIES (MICRO- 
PHONE, HEADSET, TELEGRAPH KEY) 

Height: 300mm 

Width: 150mm 

Depth: 310mm 

Weight: 12kg 


1 POWER SUPPLY UNIT 
Height: 150mm 
Width: 150mm 
Depth: 310mm 
Weight: 10kg 


1 OR 2 BATTERY CONTAINERS 
Height: 350mm 

Width: 170mm 

Depth: 160mm 


1 2Z9A TRANSDUCER 
Diameter: 120mm 
Length 

to connection: 300mm 


Manufacturer 
Safare-Crouzet, Nice. 


The transceiver, receiver and power supply packs are 
designed for 483mm rack mounting; they are four rack 
units high 

As the FBU 351 and RBU 351 use broadband . 
techniques, it is necessary, when using them in areas of 
high radio-electrical density, to add for reception the 
FAM 351 manually-operated preselector filter contained 
in a 483mm rack half-drawer which is four rack units 
high 


STATUS 

In service aboard the tri-partite minehunters (France, 
Belgium and Netherlands) and with a number of other 
navies 


TECHNICAL SPECIFICATION 

FBU 351 TRANSCEIVER 

Modes: J3E usb or Isb, H3E for transmission, ASE “for 
reception, A1A, J2A, F1B 

Frequency range 

transmit: 1.5-30MHz 

receive: 100KHz-30MHz with synthesizer with 100Hz 
spacing 

Power output 

telephony: 120W pep 

telegraphy: 100W average 


RBU 351 RECEIVER 
Frequency range: 10kH2-30MHz 


COMMON SPECIFICATIONS 

Mtbf 

FBU 351: 5000h at 25°C 

RBU 351: 10,000h at 25°C 

Mttr: 20 minutes go/no-go test on front panels of 
equipment and on remote-control desks 


FBU 354 HF/SSB Transceiver 


The FBU 354 transceiver is designed to provide 
medium- and long-haul communications in the hf band 
while providing additional reception facilities in the If 
and mf bands 

The transceiver is made up of three sub-assemblies: 
the CER 354 transceiver which includes exciter, 400-watt 
amplifier and power supply unit; an automatic antenna 
matching unit; and a remote-control unit with the same 
monitoring and operating controls as the transceiver. 

The all-solid-state equipment is designed primarily for 
naval applications. 


STATUS 
First introduced in 1979, In production. 


Radio Remote-control Consoles 
Type D 


The Radio Remote-control Consoles (type D) allow the 
remote use of the ship’s transceivers in modulation 
and transmit/receive control (A); frequency choice, 
transmission mode, power level, on-off control (A1); 
listening in (B) and telegraphic keying (B1). 

They are built from standard modules: PE-01, PE-02, 
PE-03. TL-27-A is a_ single-channel link console 
providing functions A, B, B1; TL-25-A is a frequency- 
choice console providing function Al; TL-26-A is a 
remote-control console providing functions A, A1, B, B1; 
and TL-29-A is an eight-channel link console providing 
functions A and B for one of eight transceivers, selected 
by push-button. All these consoles can be designed for 
mounting horizontally or vertically. TL-28-A is a 
watertight single-channel link console similar to the 
TL-27-A but in water-blast-tight version. 


STATUS 
In service with the French and a number of other navies. 


RUPG-1A Diver’s Homing 
Receiver 


The RUPG-1A receiver is a portable watertight equip- 
ment which allows divers either to home towards a 
submerged transmitter or to hear cw or phone 
communications from this transmitter. 

Received signals are amplified by the equipment 
which supplies the audio signal to a bone-conducting 
earphone. Directivity of the receiver informs the diver of 
the direction of the transmitter. 

The shape of the equipment is similar to that of a 
portable torch. Metal parts are made out of anodised 
aluminium alloy to withstand corrosion. A battery 
charger, designed for the RUPG-1A's storage batteries, 
can be operated from a 115- to 220-volt 50/60Hz mains 
or from a 24-volt de supply 


STATUS 
In production for the French Navy 
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FBU 351 transceiver and BCU 351 remote-contro/ unit 


Manufacturer 
Telécommunications Radioélectriques et Téléphon- 
iques (TRT), Paris 


Receiver protection: against emf of 50V 
Power supply: 110/220V, 50 or 400Hz, sp 
Temperature range: -10 to + 55°C 
Shock: 50g-11ms 


TECHNICAL SPECIFICATION 
Modes: J3E usb and Isb, H3E, A3E, A1A, J2A, F1B 
Frequency range 

transmit: 1.5-30MHz 

receive: 15KH2-30MHz 

Power output 

telephony: 400W pep 

telegraphy: 400W average 
Temperature range: -10 to + 55°C 
Shock: 50g for 11ms 

Height: 1020mm 

Width: 510mm 

Depth: 560mm 


OPERATIONAL SPECIFICATION 
Vibration: to MIL-STD-167B, Type 1 


Manufacturer 
Telecommunications Radioélectriques et Téléphon- 
iques (TRT), Paris. 


TECHNICAL SPECIFICATION 
TL-27-A 
Height: 190mm 
Width: 230mm 
Depth: 93mm 
Weight: 4.1kg 
TL-25-A 
Height: 190mm 
Width: 230mm 
Depth: 93mm 
Weight: 3.9kg 
TL-26-A 
Height: 180mm 
Width: 230mm 
Depth: 183mm 
Weight: 6.6kg 
TL-29-A 
Height: 180mm 
Width: 230mm 
Depth: 188mm 
Weight: 6.6kg 


FBU 354 transceiver 


TL-28-A 
Height: 137mm 
Width: 215mm 
Depth: 150mm 
Weight: 3.9kg 


Manufacturer 
Safare-Crouzet, Nice 


TECHNICAL SPECIFICATION 

Range: 2500m in normal propagation conditions with 
approx 10W transmitter 

Directivity: main lobe angle between +10° and +15° 
for 6dB attenuation 

Power supply: 9V storage battery 15-20h continuous 
operation 

Pressure test: 10 bars 

Max outer diameter: 191mm 

Overall length: 560mm 

Weight 

in air: 2,75kg 


Manufacturer 
Safare-Crouzet, Nice 


RUPG-1A diver's homing receiver 
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SNTI120/SNT1I240 Digital 
Shipborne Communication 
System 


The SNTI is a high-capacity internal communication 
system for warships, designed to respond to the needs 
of on-board communications: telephone, intercom, 
general announcing, radio distribution and most data 
transmission 

The SNTI concept is based on an integrated digital 
multiplex the modular access points of which are 
distributed on a transmission loop running around the 
inside of the ship 

The SNTI is monitored by a microprocessor-control- 
led master station that generates the basic multiplex 
frame, determines the routeing channel and provides 
constant network supervision 

Each information channel is sampled per-frame and 
is then renewed at a sampling rate used for delta 
modulation (32kHz) 

Users are linked to the loop by intermediate 
connecting stations. Each station provides access to 16 
users. Non-vulnerability is reinforced by the presence of 
two master stations and two communication loops. |n 
the event of a break, a self-test-system re-routes the 
network 


STATUS 
SNT1I120 is in service aboard the tri-partite minehunters 
of France, Belgium and the Netherlands, and in use with 
several other navies. SNTI240 is designed for use on 
medium and larger tonnage vessels such as frigates, 
destroyers, nuclear submarines and aircraft carriers 


OPERATIONAL SPECIFICATION 
Climate: meets E591, E509, MIL-E-16400G (Navy) and 
MIL-STD-108 


TRC 110 (ER BM 10) and TRC 112 
(ER BM 9) HF/SSB Transmitters 


The TRC 110 and TRC 112 are general-purpose 
shipborne hf/ssb transmitters. They are all solid-state 
and fully synthesised. Frequency coverage of the TRC 
110 is from 2 to 24MHz with an output power of 1kW pep 
The TRC 112 covers the frequency range 2 to 23MHz In 
100Hz steps and has a 300-watt pep output 


TRC251 VLF/LF Telegraph 
Receiver 


The TRC251 is a vif/If receiver designed for use in a 
shipborne or fixed ground station. It covers the 10kHz to 
100kHz range in 1Hz steps, by means of a high speed 
synthesizer of the fractional synthesis type. Telegraph 
modes are cw, fsk and msk 

The TRC251 has been specificially designed for 
reception of telegraph modes complying with STANAG 
5030 requirements. It performs the analogue functions 
of amplification, frequency conversion, filtering, auto- 
matic gain control, A1A demodulation, bfo, as well as 


TSM 5152A, 5152B 
Transmitter/Receivers for 
Underwater Telephony 


The TSM 5152 transmitter/receivers (TSM 5152A for 
submarines and TSM 5152B for surface vessels) allow 
two-way telephony and telegraphy between submerged 
submarines, between surface ships and submarines, 
and between surface ships 

The TSM 5152 has a range of operating modes. These 
include a watch mode for silent survey when the receiver 
is normally silent but is activated by reception of acall:a 
phone mode for communication; a cw transmission 
mode controlled with the signalling key; a cw and 
reception mode with the equipment automatically 
switched to reception during breaks of transmission; an 
automatic transmission mode (cw) used to obtain a first 
contact; a transponder mode in which a pulse 
is automatically transmitted on receipt of a cw 
transmission; and a test mode to allow the operator to 
test the equipment automatically 


STATUS 
In production for the French and other navies 


CONNECTING 
STATION 


CONNECTING 
STATION 


MASTER 
STATION 


CONNECTING 
STATION 


CONNECTING 
STATION 


CONNECTING 
STATION 


MASTER 
STATION 


CONNECTING 
STATION 


CONNECTING 
STATION 


SNTI system layout 


Shock and vibration: meets E508, MIL-S-901 
MIL-STD-167 
Emi: meets MIL-STD-461 


and 


Manufacturer 
Télécommunications Radioélectriques et Teléphon- 
iques (TRT), Paris 


STATUS 

Privately developed equipment which entered service 
with the French Navy in 1979 with the interservice 
designations ER BM 10 and ER BM 9. 


Manufacturer 
Thomson-CSF, Gennevilliers 


TRC110 transmitter 


the digital functions specific to demodulation and 
demultiplexing of channels (4, 2 or 1), and the 
generation of telegraph signals ouput by each channel. 
The digital type demodulation of the TRC251 also 
allows processing of transmission which could be 
broadcast in 50 Baud single-channel msk or 50 baud 
single-channel fsk modulation (index 1.7 or 1). 


STATUS 
Production began in 1987. Bought by French Navy in 
1987 


Manufacturer 
Thomson-CSF, Gennevilliers 


TSM 5152 transmitter/receiver and associated projector 


TECHNICAL SPECIFICATION 

Mode: usb transmitted-call fm 

Carrier frequency: in accordance with NATO or other 
specifications 

Power output: 400W for 0.33 form factor with ac supply 
Power supply: 115V ac +5%, 48-63Hz, 3-phase 
Consumption: 800VA max 

Weight: 33kg 


TU-1kVA Power Amplifier 


The TU-1kVA power amplifier is a wide-band solid-state 
amplifier with self-contained power supply, designed to 
drive electro-acoustic transducers for all applications, 
including those with pulsed operation. 

It can be used to increase the range of Safare-Crouzet 
underwater wireless telephones. In this case, four 
transmission power values are available to the operator. 
Both the normal and reduced power outputs of 
the telephone transmitter/receiver console can be 
increased by the power gain delivered by the TU-1kVA 
amplifier. 


TECHNICAL SPECIFICATION 
Frequency range: 5-40kHz 
Max power output: 1kVA 
Input impedance: 600 ohms 
Load impedance: 50 ohms 
Power supply: sp, 105-125V, 50/60Hz mains 2.2kVA 
(other mains on request) 
Height: 288mm 

Width: 514mm 

Depth: 561mm 

Weight: 90kg approx 


Manufacturer 
Safare-Crouzet, Nice. 


TUUM-2C/D Underwater Wireless 
Telephone 


The TUUM-2C/D is a miniaturised equipment intended 
for underwater telephone and telegraph communi- 
cation. 

Because of its size, this equipment can be used on 
standard ships (surface craft, submarines) as well as on 
midget submarines, diving bells, etc. It consists of a 
transceiver unit with one or several transducers. The 
omni-directional range is greater than 10km with 
normal propagation. It can be extended to over 20km by 
addition of a 1kW amplifier. 

A telemetry device allows localisation of submerged 
transmitting buoys, and the transmitter can be modu- 
lated with an external audio generator. 

Connection with the active sonar of the ship 
allows reciprocal operation of the receivers during 
transmission by one or other equipment. 


STATUS 
In service with the French Navy. 


TECHNICAL SPECIFICATION 

Transducers 

surface craft: 1 omni-directional transducer 
submarine: 4 directional transducers (90°) which can be 
switched for omni-directional operation 

Electronic unit: single model for both surface and 
diving crafts 

Modes 

Passive: equipment is silent and switches to receive 
operation on reception of signal 

Telephone 

Telegraph 

Transponder: transmission on reception of call signal 
allowing distance measurements between 2 equipments 
Automatic transmission with reception between dashes. 
Socket for tape recording 


PROJECTOR 

TypeA 

each 1 of 3groups includes 2 independent and identical 
hydrophones 

bearing aperture: 120° (3dB) 
elevation aperture: 50° (3dB) 
operating depth: 300m max 
Type B 

omni-directional in bearing 
elevation aperture: 50° (3dB) 
range: 20km approx 
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OPERATIONAL SPECIFICATION 

Whole equipment meets general conditions of French 
Navy standards, applying to equipments fitted inside or 
outside hull of submarine; it also meets NATO 
specifications 


Manufacturer 
Thomson Sintra Activites Sous-Marines, Cagnes-sur- 
Mer 


TU-1kVA power amplifier 


TUUM-2C/D underwater telephone 


TRANSDUCER 
Omni-directional 
for surface ships 
Diameter 200mm 
Height 320mm 
Weight 15kg 


Power supply: 115-220V, 48/60Hz mains; 48 or 24V dc 
on request 


ELECTRONIC UNIT 
Height: 204mm 
Width: 425mm 
Depth: 310mm 
Weight: 20kg 


Omni-directional 


for use with Directional 
1kW amplifier with submarines 
270mm 106mm 
384mm 240mm 
50kg 7.5kg 
Manufacturer 


Safare-Crouzet, Nice 
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GERMANY (FEDERAL REPUBLIC) 


HF 850 Series Transceivers 


The HF 850 series is a family of microprocessor- 
controlled transceivers for mobile and stationary use 
Included are the XK 852, XK 854 and XK 859 providing 
150 watts, 400 watts and 1kW outputs respectively 

Transceivers in the series are suitable for adaptive 
(ecm-resistant) transmission and operate in A1A, J3E, 
H3E and J/B modes; F1B and B8E are optional 
Frequency coverage Is 1.5 to 30MHz, and all units meet 
MIL-STD-461 to -463, MIL-STD-810C and MIL- 
STD-1399. Associated with the transceivers are the ALIS 
(automatic link set-up) processor, type GP 853, and the 
GB 853 control unit 

The XK 852 has 99 preselectable channels in 
increments of 10Hz. An associated antenna tuning unit, 
the FK 852, is used for matching electrically-short 
antennas to the transmitter and transceiver output 
stages. Digital control allows fully automatic tuning in 
less than one second, and silent tuning of 99 
preselected channels in less than 20 seconds. A 
shockmount for the unit is coded KS 852T1. The 
combination XK 852 and FK 852 set-up is known as the 
XK 851 

The XK 854 has an output of 400 watts pep and cw. Its 
third- order intercept point is 25dBm and; like other 
equipments in the series, it has reception facilities from 
400kHz 

The XK 859 has 
increments of 10Hz 

The ALIS type GP 853 is a communications processor 
designed to automatically establish short-wave links. Its 
integral fec and arq functions improve the reliability of 
teletype transmissions, and an adaptive capability is 


100 preselectable channels in 


HF 850 system with ALIS processor 


used to hold the link in the event of longer interference 
A module can be included to provide frequency 
hopping and burst transmission. Transmission speeds 
range from 50 to 300 baud 

Remote control and monitoring of the HF 850 
equipments is provided by the GB 853 control 
unit. Control functions include operating frequency 
channels, class of emission, transmitter power, continu- 
ous monitoring, test, squelch, volume, bfo, noise 
blanker, voice compressor and control of additional 
units. Baud rate is 110 to 9600, selectable 


IMPAC Integrated Message 
Processing and Communications 
System 


The IMPAC system is designed to fulfil present 
and foreseeable requirements for internal/external 
communications as well as message handling activities 
aboard medium to large warships. 

The system utilises distributed processing in which 
the radio operator's man/machine interface is a video 
display unit and keyboard. Via this interface the radio 
operator controls the modes of radio equipment, the 
allocation of this equipment to remote users within the 
vessel, and can also call up the text of messages for 
editing and distribution either externally or to teletype 
terminals in the ship. Equipment failures and the advent 
of priority messages are forced onto the display unit 
Different tactical system configurations are pre-pro- 
grammed to permit instant selection. The system thus 
dispenses with the need for large switching matrices, 
separate remote-control panels and monitoring or 
fault-alarm panels 
ntercom/remote-radio-user distribution is achieved 
using a multiplex system. Intercom stations are essen- 
tially identical, their different facilities being determined 
by program 


STATUS 
In production 


Manufacturer 
Aeromaritime Systembau GmbH, Munich 


IMPAC 


STATUS 

In general the HF 850 is designed for shipboard use as a 
substitute for the XK 010 and XK 400. The XK 882 is in 
production for the West German Navy and the XK 859 
entered production in 1985 for a number of other 
countries. 


Manufacturer 
Rohde & Schwarz, Munich 


Integrated Communications 
Systems for Surface Vessels and 
Submarines 


Integrated radio communications systems for submar- 
ines, fast patrol boats, landing ships, corvettes, frigates 
and headquarter vessels are configured using the 
ASYM 3000 microprocessor-controlled signal distribu- 


tlon system (see line communications) as the core 
Operation and control of the entire system is centralised 
in the operator console 

The systems comprise components to facilitate 
communications in the vif, If, mf, hf, vhf and uhf ranges 
as appropriate to the warship type, permitting the 
allocation and management of these radio channels by 
a minimum of operator staff to the various users 
comprising voice, teletype machines, data terminals 


(with or without link disciplines), recorders, monitors 
and encoding/encryption devices 

The use of fully automatically-tuned radio, together 
with the various protection and interlock facilities of 


ASYM 3000, serves as a basis for simultaneous 
operation in all frequency bands with only a few 
restrictions. Partial control of allocated channels is 
provided at the remote stations located in the cic room, 
wheel house and bridges 


STATUS 
In service with military customers. 


Manufacturer 
Aeromaritime Systembau GmbH, Munich, 


Integrated communications system 


MHS Message Handling System 


The MHS message handling system is for computer- 
aided handling of teletype communications aboard 
warships. 

Depending on operational requirements, various 
configurations are supplied. In a system for frigates, for 
example, two terminal computers share the workload in 
the communications room, a third terminal is located in 
the operations centre, and a further terminal is located 
on the bridge. Teleprinters are installed in technical 
bureaux. The modular hardware configuration leads to 
a fail-safe behaviour of the system with several reserve 
modes. 

Incoming messages are stored and analysed by the 
computer with respect to priority, address, date/time 
group and other information included in the message 
head. The preparation of messages is supported by 
stored standardised formats and by editing functions. 

Inspection, forwarding, preparation and releasing of 
messages are performed by means of the displays and 
keyboards of the terminal computers. Printing is 
actuated by the operators: thus, the number of hard 
copies can be kept to a minimum. 

A printed operation log showing the relevant data of 
the messages (priority, date/time group, originator, 
addressee, security classification) and of their handling 
(time of notice, communications room operator, time of 
releasing) is designed for overview and control. In 
addition, the volume of the message archives is reduced 
by using diskette records instead of paper records. 
Access to these diskettes is provided by retrieval with 
search criteria. 

The reporting function offers a compressed list of 
message data in chronological order; the retrieval 
function allows systematic searching for messages 
satisfying certain criteria. Both functions, reporting and 
retrieval, require the use of predefined passwords. Thus, 
unauthorised access is prevented. 

For transmission of automatic teletype link data, a 
computer-computer link to the ship's central computer 
and means for automatic control of the crypto and 
radio equipment are provided. As an option, receivers, 
transmitters and audio matrix can be controlled by 
means of an intelligent interface. 

The messages and the system activity, ie the number 
of messages to be handled and other operational data, 
are displayed on the screens of the terminal computers. 


Shipboard Integrated Fibre Optic 
Network (SIFONET) 


SIFONET is a system designed to meet the requirements 
of voice and data transmission in such applications as 
command and control, multi-purpose console networks, 
and real-time sensor data gathering. The system, which 
is based on the IEEE 802.3 standard, has real-time 
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MULTIPLEXER 


SYSTEM - 
DISKETTE 


ARCHIVES - 
DISKETTE 


ae 


REPORTING / 
RETRIEVAL - 
DISKETTE 


COMMUNICATIONS ROOM 


BRIDGE 


Hardware configuration of MHS for frigates 


STATUS 


The frigate version of the message handling system has 
been supplied for the Dutch S frigate and the West 
German F 122. 


response with a net payload of up to 50% of the 
transmission rate. This can be 10, 16 or 34Mbits/s 
SIFONET has a ber of less than 1 in 108 bits and has a 
maximum of 128 optical ports or 1024 nodes. 

In data applications a host computer is connected to 
the network through a standard network access unit 
(nau) which can take one of several different forms. An 
embedded nau Is a single pcb which can be plugged 
directly into the host bus. A stand-alone nau appears in 
a box enclosure for operation through interfaces such 


Manufacturer 
AEG-Telefunken, Ulm 


as the STANAG 4153 high-speed serial interface. A 
multi-nau is capable of connecting terminals, printers 
computers and telephones to the SIFONET bus 

For real-time digital voice applications, up to 40 voice 
channels can be accommodated at 10Mbits/s, (136 for 
34Mbits/s) 


Manufacturer 
Siemens AG, Munich 
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XK 403 HF Transceiver 


The XK 403 hf transceiver has been designed for 
telephony, telegraphy and teletype operation in mobile 
and fixed applications. Classes of emmission are A1A, 
J8E (usb and Isb), H3E and F1B. The transceiver covers 
the 1.5 to 30MHz range for transmit, and the 1kHz to 
30MHz range for receive. Providing nearly 300,000 
synthesised chanels (eight of which can be stored), the 
equipment has an output of 100 watts cw or pep, and 
can be operated with rod, whip, long-wire and 
broadband antennas. It is modular in construction and 
has bite facilities 

The transceiver consists of three units: the receiver/ 
exciter XK 043, the VK 213 rf power amplifier, and the FK 
212 antenna tuning unit (atu) (FK 213 for silent tuning). 
These can be arranged to suit particular requirements, 
and modules can be located separately at a distance of 
up to 50 metres. The XK 403 is ‘operated from the 
receiver/exciter which bears all inputs and outputs for 
the connection of peripherals such as morse key, 
headphones, teletype, etc 

The front panel of the receiver/exciter is a plug-in unit 
which can also be located separately should the 
application demand. In this event, commands to the 
receiver/exciter are transfered over a multi-wire link. The 


XK 852 HF Transceiver 


The XK 852 is a microprocessor-controlled, 150-watt hf 
transceiver for shipborne, land mobile and stationary 
use. Providing simplex or half-duplex links, its operating 
modes are cw, ame, usb and Isb; it can be adapted for 
fsk, isb, high speed data and ecm-resistant applications 
It measures 176 x 427 x 450mm and weighs 28kg 


XK 859 HF Transceiver 


The XK 859 is a microprocessor-controlled, 1kW 
transceiver operating in the 1.5 to 30MHz frequency 
range. Designed for shipborne, land mobile and 
stationary applications, its basic operational modes are 


XU 611 A and XD 611A 
Transceivers 


The XU 611 A (vhf) and XD 611 A (uhf) transceivers are 
versions of the 610 equipment family developed for 
shipboard or vehicular applications. Adaptors are 
provided to match the transceivers to the mechanical 
and electrical interfaces of a ship or vehicle. The 
transceivers are available with carrier powers of 10 or 30 
watts. The shipboard models are designated XU 611 A4 
(vhf) and XD 611 A6 (uhf); vehicular equipment is XU 611 
A5 (vhf) and XD 611 A5 (uhf) 

The vhf set covers the 100 to 156MHz frequency 
range and provides 2200 channels of which 30 are 
preselectable. The uhf version covers the 225 to 400MHz 
range with 7000 channels, 30 of which are preselectable. 

Features include separate inputs and outputs for 
speech and data, an mtbf better than 2500 hours, data 
transmission up to 16kbits/s and modular design with 
standardised interfaces 

The control unit (GB 605) for the two transceivers is 
mechanically identical and permits local or remote 
control over a distance up to 20 metres, or up to 20km 
with a separate power supply unit. 


STATUS 
In service with the West German Navy and Army 


TECHNICAL SPECIFICATION 

Modes: NON, A3E, A1D 

Frequency range: 100-156 or 225-400MHz 

Number of channels 

vhf; 2200 

uhf: 7000 

Channel spacing: 25kHz 

Power output: 10 or 30W 

Power supply: 115-220V ac or 21-30V dc (emergency 
operation at 16V dc); also 24-30V dc vehicular 
applications 
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Elements of the XK 403 system 


front panel, designed for manual operation of the 
system, can be replaced by a sub-assembly equipped 
for computer and/or remote control 

The power amplifier bears no operating elements 
and, because of its higher power consumption, Is 
located near a power supply. Broadband antennas can 
be connected directly to the power amplifier. Wire 
antennas of any length are sufficient for emergency 
operation: the output power of the amplifier is then 
reduced according to the mismatch that results. 

The antenna tuning unit permits matching to all 
conventional antennas. To maintain high efficiency it 
has to be fed into the antenna over a short wire link. Due 


Manufacturer 
Rohde & Schwarz, Munich. 


cw, ame, usb and Isb; with add-on modules it can be 
adapted for fsk, isb, high speed data and ecm-resistant 
operation. One hundred channels can be preselected. 
The XK 859 measures 1180 x 580 x 720mm. 


to its weatherproof construction and resistance to 
short-term submersion, the tuning unit does not 
possess any special protection. 

The XK 403 transceiver meets all relevant military 
specifications. 


STATUS 

In use with the West German Navy. A joint development 
by Rohde & Schwarz and Siemens, the XK 403 was 
designed together with the XK 401 hf radiotelephone 
(for aeronautical use — see separate entry) and the XK 
405 (for mobile use). 


Manufacturer 
Rohde & Schwarz, Munich. 


XU 671 A4 transceiver, KS 615 adaptor and GB 605 control unit 


OPERATIONAL SPECIFICATION 
Meets MIL-STD and STANAG, DIN 
requirements 


and VDE 


Manufacturer 
Rohde & Schwarz, Munich 


MCCS—500 Naval 
Communications Control System 


The MCCS-500 naval communications control system is 
a secure/non-secure audio switch that provides for 
remote access of shipboard radio transceivers for 
external communications and for intercommunications 
between crew members. 

Its architecture employs a non-blocking solid-state 
space division matrix for audio signals, and a digital 
time division multiplexing technique for control and 
status information. The system is fully compatible with 
existing vhf/uhf/hf transmitters/receivers and voice 
security/crypto equipment. System channel-to-channel 
crosstalk isolation is greater than 100dB, thereby 
allowing for both classified (secure) and unclassified 
(non-secure) audio to appear simultaneously in the 
same switch. 

The MCCS-500 consists of a central control unit (ccu) 
and multiples of the following three units: audio 
switching unit (asu), remote operator station type | 
(ros-l), and remote operator station type I! (ros-ll). The 
system is housed in a specially designed shipboard 
cabinet and is modularly expansible to switch from 20 to 
120 ros (in modules of ten ros-l and ten ros-ll) to 30 
communication channels. Only three twisted shielded 
pairs of wires (transmit, receive, data) are used to 
connect each ros. 


STATUS 

A replacement for the Shipcom system, the MCCS-500 
entered production in 1982. The company also 
produces the MCCS-510 air defence communication 
control system, and the MCCS-555 ground force 
counterpart for fixed or mobile applications. 


Naval Tactical Command and 
Control System (NTCCS) 


The NTCCS is a computer-based system providing ship 
commanders with real-time tactical information. Using 
inputs from the ship's own sensors and other force 
participants, the system processes the data and 
presents the tactical situation. 

The NTCC$S also provides navigational computations, 
message exchanges between task force units and 
shore-based headquarters, and recording of tactical 
data for future debriefing and off-line analysis. 

The NTCCS is equipped with digital computers, 
input/output controllers and interface for ship sensors, 
radar plot extractors, alpha-numeric terminals for a 
command team, colour graphic tactical displays, 
display generators for tactical display consoles and a 
fully automatic data link. The NTCCS can also be 
integrated into existing on-board sensor systems. 

Its functions include: compilation and presentation of 
tactical situation pictures; management of tactical data 
exchange inside a task force and between forces and 
hq; detection, tracking and processing of target data; 


Large screen projection of NTCCS 


ISRAEL 


Israel/SHIPBORNE RADIO 299 


MCCS-500 system units 


Manufacturer 
EC! Telecom Ltd, Tel Aviv. 


correlation of ew/esm and radar data; computation of 
navigation and manoeuvre data; computation of 
intercept locations; computation of ew racket area; 
presentation of correlating charts from computer and 
data recording; and simulation for training. 

The system is also marketed as the Elbit AIO (Action 
Information Organisation). 


Manufacturer 
Elbit Computers Ltd, Haifa 


NTCSS consoles 
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AN/ARC-182(V) System 


This small boat, vehicular or fixed station version of 
the AN/ARC-182(V) consists of the RT-1324A/ARC 
transmitter/receiver and the 994A-1 mounting. 

The 994A-1 attaches to a flat mounting surface 


AN/URC-—80(V) VHF/FM Maritime 
Transceiver (MR-201) 


The AN/URC-80(V) is a 25-watt vhf/fm maritime radio 
Of solid-state design, it provides any of the US or 
international vhf channels. 

The remote controls can be located to eliminate 
positioning of the transceiver in the operating area. The 
speaker and handset can be mounted separately or 
together 


STATUS 
In production for the US Navy. About 650 manufactured 
as of end of 1985 


TECHNICAL SPECIFICATION 

Frequency range: 156.025-162.55MHz 
Number of channels: 55 with 25kHz spacing 
Power output 

25W 

low.power output: 1W switchable 

Power supply: 115 or 230V ac + 10%, 50-400HZ, sp, or 
12, 24, 32V dc battery operation 
Temperature range 

operating: -35 to + 55°C 

storage: -55 to + 85°C 

Relative humidity 

operating: 90% at +50°C 


TRANSCEIVER 
Height: 457mm 
Width: 193mm 
Depth: 127mm 
Weight: 11.15kg 


Information Distribution and 
Switching (IDS) System 


The information distribution and switching (ids) system 
is designed for shipboard communications manage- 
ment onboard platforms of different types and sizes. 
The function of the ids is to provide automatic exchange 
facilities between users and external communication 
channels 

Operation of the ids is based on continuously 


ITALY 


and provides mounting and audio facilities for the 
RT-1324A/ARC. The front of the 994A-1 contains a 
handset connector. Versions of the system are available 
with or without comsec. 


Marketed by: Rockwell-Collins Italiana SpA, Pomezia 


Small boat/vehicular AN/ARC-182(V) system with 


comsec 


AN/URC-80(V) transceiver 


OPERATIONAL SPECIFICATION 
Vibration: to MIL-STD-167 
Shock: to MIL-T-5422 


variable slope delta modulation (cvsdm) voice digi- 
tisation and time division multiplexing techniques which 
replace the conventional static matrix approach. 

The digitisation standards used in ids are fully 
compliant with the requirements of the applicable NATO 
specifications. In particular, compatibility is provided 
with the KY-58 crypto operated in digital mode. The 
basic ids has capability for tdm switching between up to 
128 operators and up to 96 external communication 
channels, plus intercom facilities. 

The ids is configured into four component parts. The 
channel/operator matrix contains the tdm switching 


Integrated Radiocommunication 
Systems for Corvettes 


Imer's communication systems and sub-systems for use 
aboard corvette-type ships provide for ship-to-shore, 
ship-to-ship and ship-to-air communications, with a full 
complement of wide-band and tunable antennas for 
transmission and reception from If to uhf frequency 
bands. The equipment is assembled in pre-configured 
racks and is available for different rf power levels and a 
wide selection of operating modes. 


Other facilities include external channels/user and 
conference intercom, tdm switching, the use of serialised 
data transfer to minimise interconnection requirements, 
centralised management and supervision, and a 
no-break emergency primary power supply. 

Special services available include civil vhf maritime 
communication, vhf communication with landing forces 
and an internal telephone system compatible with 
public telephone networks. 

The systems comply with EMI, HERO, RADHAZ and 
other NATO specifications. 


Manufacturer 
Rockwell-Collins Italiana SpA, Pomezia. 


circuits, the processor unit and digital multiplexers. The 
cvsdm rack contains the cvsdm modems and the radio 
equipment interfaces. The external channel user 
units allow each user to select the desired external 
communication channels and provides the necessary 
audio interface. Finally, the terminal access provides 
a time division multiplexing/demultiplexing function 
between the users and the c/o matrix. 


Manufacturer 
Elmer, Pomezia. 


STATUS 

Produced in a number of variants, these systems have 
been adopted by the Italian Navy for a large number of 
new minor naval units. 


TECHNICAL SPECIFICATION 

Frequency range: If to uhf 

Power output: 20, 30, 100 or 1000W 

Antenna types: wire, whip, bent dipole, discone 
Service types: analogue and digital voice, data, 
facsimile 
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Diagram of typical integrated radiocommunication system for corvettes 


Number of external comms: up to 64 
Number of users of internal comms: up to 32 
Number of users: up to 128 


Integrated Radiocommunication 
System for Frigates 


Elmer's communication system for frigate-type ships 
includes a full complement of wide-band and tunable 
antennas for transmission and reception over the If to 
uhf frequency range. Facilities are provided for 
ship-to-ship, ship-to-shore and ship-to-air communi- 
cations, and for operation in the vhf maritime band. It is 
also compatible with civil telephone networks and has 
full interfaces with other civil radio networks. 

Features include the use of hf/uhf multicouplers 
and antenna filters, automatic antennas/equipment 
switching, remote control, the use of fibre optics, time 
division mux-demux to user terminals, centralised 
system management and supervision, frequency man- 
agement by computer, eccm voice and data communi- 
cation, public address and no-break emergency 
primary power supply. 

Hf/uhf operation is possible with NTDS, TADIL-A 
(Link 11) and other specialised networks and the system 
has been designed in compliance with EMI, HERO, 
RADHAZ and other NATO specifications. 


STATUS 
In service on board ‘Garibaldi’ class aircraft carriers of 
the Italian Navy and other small size naval units. 


TECHNICAL SPECIFICATION 

Frequency range: |f to uhf 

Power output: 20, 30, 100 or 1000W 

Types of service: analogue and digital voice, data, 
facsimile 

Antenna types: wire, whip, wide-band, bent dipole, 
discone 

User capacity (internal and external): 256 


Manufacturer 
Elmer, Pomezia. 


Manufacturer 
Elmer, Pomezia. 
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Typical integrated communications system for frigates 
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Integrated Radiocommunication 
System for Submarines 


Main features of Elmer's integrated communication 
system for submarines include a complement of 
wide-band and tunable antennas for transmission and 
reception over the If to uhf frequency bands, the use of 
mf/ur*‘ multicouplers and antenna filters, the assembly 
of equipment in pre-configured racks, centralised 
system control and supervision, and the use of 
serialised data transfer 

Communication facilities available include those for 
ship-to-ship, ship-to-shore and ship-to-air. 


STATUS 

Manufactured in a number of variants, the systems have 
been installed on a large number of naval units 
belonging to Italy and other countries. 


TECHNICAL SPECIFICATION 

Frequency range: If to uhf 

Power output: 30 or 400W 

Types of service: analogue and digital voice, data 
Antenna types: magnetic loop, whip, uhf section of 
uhf/iff antenna 

Number of users: up to3 
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Typical integrated communication system for submarines 


Manufacturer 
Elmer, Pomezia. 


MR-301 VHF/FM Maritime Radic 
System 


The MR-301 vhf/fm maritime radio system provides any 
of the US or international vhf channels. The system can 
be configured with the RT-310/311 transceiver (25 


CHANNEL 


NR-—500/NR-—2182 Watch 
Receivers 


NR-500 and NR-2182 are maritime automatic alarm 
watch receivers for ship and shore stations 

They perform identification of genuine distress 
signals by a microprocessor that automatically sets off 
an aural and visual indication (NR-500) or switches the 
receiver from mute to watchkeep mode (NR-2182). 

Both equipments meet the requirements of the 
International Convention of the Safety of Life at Sea 
(SOLAS). 


TECHNICAL SPECIFICATION 

Frequency range 

NR-500: 500kHz 

NR-2182: 2182kHz 

Power supply: 115/230V ac, +10%, 47-63Hz; 21-31V 
de 


NTR-—100 HF/SSB Maritime 
Transceiver 


The NTR-100 is an all-solid-state hf 100-watt transceiver 
covering 1.6 to 30MHz in transmit, 480KHz to 30MHz in 
receive, with 10Hz tunable steps. 

The equipment is specifically designed for use in a 
maritime environment (rack or bench cabinet mounted) 
on board limited tonnage ships as the main communi- 
cation set, and on board other ships for tactical, 
short-range communications and as an emergency set. 


MR-301 radio 


watts), RC-320 remote-control unit and EC-330 ex- 
tended control unit. 

The system can assume three basic configurations: 
the RT-310 transceiver used as a stand-alone radio, the 
RT-310 transceiver used in conjunction with up to two 
RC-320 remote-controls, or the RT-311 transceiver used 
in conjunction with up to three RC-320 remote-controls. 


vou 
) URTOTED ND 
wnt 


TECHNICAL SPECIFICATION 

Mode: 16F3 

Frequency range: 156.025-162.55MHz 
Number of channels 

transmit: 61 

receive: 55 

Channel spacing: 25kHz 

Power output: 25/1W switchable 

Power supply: 115 or 230V ac +10%, 47-63Hz; or 
22-32V dc 

Temperature range 

RT-310/311 operating: 0 to +50°C 
RC-320/EC-330 operating: -28 to + 65°C 
Relative humidity: 95% at 50°C 


Unit Width Height Depth Weight 
(mm) (mm) (mm) (kg) 
RT-310 355 132.5 365 12 
RT-311 355 132.5 365 12 
RC-320" 355 S25 170 5 
EC-330 120 300 80 2 


OPERATIONAL SPECIFICATION 
Vibration: MIL-STD-167B, Type 1 
Shock: MIL-STD-810C Procedure 1 


Manufacturer 
Rockwell-Collins Italiana SpA, Rome. 


NR-500/NR-2182 watch receivers 


Temperature range: -10 to + 55°C 
Humidity: 95% at 55°C 

Altitude: Up to 3000m 

Height: 44mm 

Width: 240mm 

Length: 483mm 

Weight: 3.2kg 


Cw, rtty, usb, Isb, ame, transmission and reception are 
provided. 

The equipment operates in conjunction with an 
automatic antenna coupler (NAC-100) and can quickly 
select the distress frequencies of 500 and 2182kHz. 

A remote control (NCR-100) is also available. 


TECHNICAL SPECIFICATION 

Modes: H3E ame, J3E usb/Isb, A1A cw 
Frequency range 

receive: 400kHz-30MHz 

transmit: 1.6-30MHz 

tunable in 10Hz steps 


OPERATIONAL SPECIFICATION 
Vibration: MiL-STD-167B, Type 1 
Shock: MIL-STD-810C Procedure 1 
Saltspray: MIL-STD-810 Method 509 


Manufacturer 
Rockwell-Collins Italiana SpA, Rome. 


Power output: 125W pep 
Power supply: 115 or 230V ac +20%, sp, 47-440Hz; 
21-31V de 

Temperature range 
operating: 0-50°C 
storage: -62 to + 71°C 
Altitude: to 3000m 
Height 

4 standard units: 177mm 
Width: 483mm 

Depth: 500mm 

Weight: 25kg 


OPERATIONAL SPECIFICATION 
Vibration: per MIL-STD-167B, Type | 
Shock: per MIL-STD-801C, Procedure | 
Humidity: 95% at +50°C as per 
Procedure IV, Method 507 (operating) 
Salt spray: salt fog tests as per MIL-STD-810, Method 
509 


MIL-STD-810, 


Manufacturer 
Rockwell-Collins Italiana SpA, Pomezia. 


NTR-100 transceiver 


R-—1003 LF/MF/HF Receiver 


The R-1003 receiver is designed for a range of 
applications in shipborne and ground fixed or mobile 
installations. It combines 10kHz to 30MHz operation, at 


10HZ minimum tuning steps. The R-1003 features 
voice/data operation and interoperability in a Link 11 
NTDS data system. Remote-control and back-signalling 
of all the operating functions are provided by use of 
remote-control set TC-1003. 


R-1003 receiver unit 


RS 100 Underwater Transponder 


The RS 100 underwater transponder has been designed 
for installation on submarines as an emergency 
localisation device. Should a damaged vessel be lying 
on the sea bed, the RS 100 will automatically respond to 
Suitable acoustic interrogation pulses received. 
Reception and transmission of acoustic pulses is 
accomplished by means of a cylindrical piezoelectric 
transducer which is installed on the outside of the hull. 


Manufacturer 
USEA, Pugliola di Lerici. 


RS 100 underwater transponder 


RT-—619/BC UHF/AM-FM 
Transceiver 


This 30-watt solid-state transceiver provides all oper- 
ational modes (am, fm voice, fm data (Link 11), spread 
spectrum operation, am and fm secure voice/data up to 
16kbits/s), 

Tuning is automatic on any of 7000 frequencies 
spaced 25kHz apart in the 225 to 400MHz range; all 
frequencies are derived from a reference oscillator. 
Digital frequency selection is via front panel push- 
button switches. 

Built-in test equipment allows monitoring of various 
operating voltages and signals throughout the trans- 
ceiver; this provides a quick check of the transceiver 
during operation and is intended to simplify the location 
of defective circuits. All the circuits are assembled into 
plug-in cards that are removed for repair and 
maintenance. 

The RT-619/BC transceiver can be associated with 
remote-control unit TC-673 which provides remote- 
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The R-1003 is suited to applications requiring 
combined range operation in adverse environments. It 
is the basic equipment of the SR-1080 receiver system. 


STATUS 
In production. In service with the armed forces of Italy 
and other countries. 


TECHNICAL SPECIFICATION 

Modes: A1A cw, A2A mew, J2A cw, ASE am, B8E isb, H3E 
comp am, J3E usb/Isb, B9W voice + fsk, F1B fsk and 
data up to 2.4kbits/s with external modem; NTDS Link 
11 data 

Frequency range: 10kHz-30MHz 

Minimum tuning step: 10Hz 

Tuning: automatic and digital 

Power supply: 115/220V ac + 10%, 45-65Hz, sp 
Temperature range: -10 to +55°C 

Height: 114mm 

Width: 441mm 

Depth: 326mm 

Weight: 16kg approx 


Manufacturer 
Elmer, Pomezia. 


RT-619/BC transceiver 
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RT-619/D 


control and back-signalling for the most important 
operating functions. 

Functions of the RT-619/BC can also be eliminated 
by removing plug-in cards from the transceiver's 
circuitry to obtain a number of options, including 
single-channel transceivers, guard receivers, general- 
purpose receivers and transmitters. 


RT-—620/A VHF Transceiver 


The electrical design and physical layout of the 
RT-620/A are largely based on on those of its twin uhf 
unit, the RT-619. Interchangeability of modules between 
the two units is extensive. 

The RT-620/A is suitable for a wide range of 
applications in maritime, ground fixed and ground 
vehicular installations. Heat dissipation problems are 
minimised by a case design which provides both 
heat-sinking and air cooling for the high-power circuits. 
Remote-control is provided for all operating functions. 

Built-in test equipment facilities allow monitoring of 
various operating functions and signals throughout the 
transceiver for a quick check during operation and 
location of defective circuits in case of malfunctions 
The RT-620/A transceiver can be associated with the 
TC-672 remote-control unit which provides remote- 
control and back-signalling for the most important 
operating functions 

Installation can be either table-top or in a 483mm 
standard rack. When two or more units are stacked 
vertically, the case-top structure allows ducting of the 
cooling air for more efficient heat dissipation. 


STATUS 
In service with units of the Italian Navy and with the 
armed forces of Italy and other countries 


TECHNICAL SPECIFICATION 

Modes: A2A mew, ASE am, ratt 2-tone with external 
modem 

Frequency range: 116-160MHz 

Tuning: fully-automatic and digital 

Minimum tuning step: 25kHz 

Power output: 20W carrier 


SR-1080 Remotely Controllable 
VLF/LF/MF/HF-SSB/AM Receiver 
System 


The fully synthesised SR-1080 receiver system is 
capable of voice and data reception. It can operate at 
10HZ minimum tuning steps throughout the entire 
10kHz to 30MHz frequency range. Associated with a 
suitable transmitter (ST-1075 or equivalent) and data 
modem (MX-512) featuring data rates up to 2400bits/s, 
it can be inserted into a Naval Tactical Data 
System (NTDS), its characteristics complying with 
STANAG-5511, Link 11 operation. 

The SR-1080 receiver system comprises the R-1003 
receiver (the core of the system), SP-913/A rf preselector, 
TC-1003 remote-control unit and SP-833 and SP-993 
keyer/converter units. The TC-1003 allows remote 
operation of all functions and provides full back- 
signalling in serialised digital form, suitable for long- 
distance transmission over a balanced pair or even via 
an auxiliary radio link, through the SP-833 and SP-993. 

The size of the SR-1080 makes it suitable for use in 
shipboard, submarine and _— sheltered/vehicular 
installations. 


A 100-watt booster amplifier is available, plus an 
automatic antenna filter SP-668 for applications where 
collocation constraints exist. External modems and 
modification kits are available for other types of service 
such as clear and secure voice, data transmission, 
crypto in baseband and diphase, voice and data spread 
spectrum. 


The RT-619/D is a Have-Quick 1 and 11 variant with 
satcom capability. It has preprogramming for 20 
conventional frequencies, 20 Have-Quick nets and 10 
half duplex satcom frequencies. 


STATUS 
In service with units of the Italian Navy and with the 
armed forces of Italy and other countries. 


TECHNICAL SPECIFICATION 

Modes: A2A mcw, A3E am, A3A wide-band crypto, F3E 
fm voice and: data Link 11, fm wide-band crypto; ratt 
2-tone; spread spectrum; homer 

Frequency range: 225-400MHz 

Tuning: fully-automatic and digital 

Minimum tuning step: 25kHz 

Preset-channel operation: programming and selection 
of any 20 channels 

Power output: 30W carrier 90% mod 

Power supply: 115/220V ac + 10%, 45-65Hz, sp; 22-30V 
dc 

Temperature range: 0 to +50°C 

Height: 167mm 

Width: 441mm 

Depth: 569mm 

Weight: 45kg approx 


Manufacturer 
Elmer, Pomezia. 


RT-620/A transceiver 


Power supply: 115/220V ac + 10%, 45-65Hz, sp; 28V dc 
Temperature range: 0-50°C 


TRANSCEIVER 
Height: 169mm 
Width: 441mm 
Depth: 569mm 
Weight: 45kg 


REMOTE-CONTROL UNIT 
Height: 114mm 

Width: 218mm 

Depth: 174mm 
Weight: 2kg 


Manufacturer 
Elmer, Pomezia. 


Bank of SR-1080 receivers 


STATUS 
In production. In service with the armed forces of Italy 
and other countries. 


TECHNICAL SPECIFICATION 

Modes 

A1A, A2A, J2A, ASE, B8E, H3E, J3E, BOW, F1B 

data (up to 2400bits/s): NTDS Link 11 data in ssb 
Frequency range: 10kHz-30MHz 

Power supply: 115/220V ac + 10%, 50-60Hz, sp, or 28V 
de +10% 

Consumption: 100W max 

Temperature range: -10 to +50°C 

Humidity: up to 95% 


R-1003 AND SP-913/A 
Height: 280mm 
Width: 441mm 
Depth: 326mm 
Weight: 40kg 


TC-1003, SP-833 AND SP-993 
Height: 114mm 

Width: 218mm 

Depth: 230mm 

Weight: 6kg 


Manufacturer 
Elmer, Pomezia. 


SRT-175 100-watt HF/SSB 
Transceiver System 


The solid-state SRT-175 transceiver operates in the 2 to 
30MHz range and is suitable for semi-fixed and fixed 
installations in association with whip, wire and dipole 
antennas. The system configuration consists of the 
SP-649/TLD-A1_ receiver/exciter, PA-1002 rf power 
amplifier, ATU 1007 automatic antenna coupler and the 
SP-504/TLD-A remote-control set. 

Remote-control and back-signalling over long dis- 
tances can be carried out by means of additional 
keyer/converter units, which are part of the remote- 
control system, via standard telephonic line. Fsk mode 
is possible by means of an additional external modem. 

The transceiver has bite. 


STATUS 
Developed in 1981, the SRT-175 is in production for the 
armed forces of Italy and other countries. 


TECHNICAL SPECIFICATION 

Modes: J2A, ASE, J3E, H3E, F1B with external modem 
Frequency range: 2-30MHz 

Antennas: 4.6-10.7m whip, wire or dipole 

Tuning: automatic and digital at minimum 100Hz steps 
Tuning time: 10s typical incl atu 

Preset channels: 20 

Power output: 100W pep and average 

Power supply: 115/220V ac +10%, 47-440Hz, or 27V dc 
nominal (24-30V dc) 

Consumption 

transmit: 550W 

receive: 7OW 

Temperature range 

transceiver: 0-50°C 

atu: -28 to + 65°C 
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SRT-175 hf/ssb transceiver 


TRANSCEIVER 
Height: 306mm 
Width: 447mm 
Depth: 438mm 
Weight: 38kg 


ATU 

Height: 193mm 
Width: 323mm 
Depth: 472mm 
Weight: 12kg 


SRT-176 Remotely Controllable 
100-watt MF/HF 
Transmitter/Receiver System 


The SRT-176 is an extension of the SRT-175, with the 
added capability of operation in the mf band in 
transmission, and down to the vif band in reception. 

Automatic tuning is provided over the 10kHz to 
380MHz frequency range in reception and over the 200 to 
800kHz and the 2 to 30MHz ranges in transmission by 
the automatic antenna coupler ATU-1003. Remote- 
control and back-signalling is obtained through the 
SP-504/TLD-A remote-control unit, with serialised 
information going through a common telephone pair. 

The SRT-176 is suitable for shipborne installations, 
especially on minor vessels and submarines. 


STATUS 
Developed in 1980, the SRT-176 is now in production for 
the armed forces of Italy and other countries. 


SRT-—470C-MM-—1 HF/SSB 
Transceiver 


The SRT-470C-MM-1, derived from the 400-watt hf/ssb 
transceiver installed on the Tornado MRCA, has been 
specifically designed for shipborne applications where 
size, primary power and cooling are critical. 

The transceiver system is composed of receiver/ 
exciter SP-649/C-MM1, 400-watt rf power amplifier 
SP-650/C-MM, remote-control panel unit SP-648/C-MM, 
remote audio unit SP-1037, and automatic antenna 
coupler SP-1060. The units can be installed in the most 
suitable configuration, depending on space availability 
and operational requirements. 

All the operational functions are controlled from the 


TECHNICAL SPECIFICATION 

Modes: J2A, J3E and H3E; F1B with external modem 
Frequency range (transmission) 

hf: 2-30MHz 

mf: 200-800kHz 

Frequency range (reception): 10kHz-30MHz 
Antennas: 10/12m whip and selected long-wire 
Preset channels: 20 

Power output: 100W pep and average 

Power supply: 115/220V ac + 10%, 45-65Hz, sp 
Consumption 

transmit: 550W 

receive: 7OW 

Temperature range: 0-50°C 

Humidity: up to 95% 


TRANSMIT TER/RECEIVER 
Height: 302mm 

Width: 453mm 

Depth: 425mm 
Weight: 30kg 


remote-control unit. Tuning is fully automatic once the 
operating frequency is selected on the rcu front panel. A 
built-in-test system allows quick location of faults down 
to module level. 


STATUS 
In production since 1978 for the Italian Navy and widely 
used on hydrofoils. 


TECHNICAL SPECIFICATION 

Modes 

transmit: J2A cw and ratt, H3E comp am, J3E usb 
receive: J2A cw and ratt, ASE am, H3E comp am, J3E usb 
Frequency range: 2-30MHz 

Tuning: automatic 

Preset channels: 11 

Minimum tuning step: 100Hz 


RCU 

Height: 114mm 
Width: 218mm 

Depth: 230mm 

Weight: 6kg 


Manufacturer 
Elmer, Pomezia. 


ATU 

Height: 1650mm 
Width: 985mm 
Depth: 640mm 
Weight: 165kg 


RCU 

Height: 114mm 
Width: 218mm 
Depth: 230mm 
Weight: 6kg 


Manufacturer 
Elmer, Pomezia. 


Power output 

pep: 400W 

average: 200W 

Power supply: 200V ac + 10%, 400Hz, 3-phase or 28V 
dc, on request 

Temperature range: -28 to +55°C 

Weight: 40kg 


SP-650/C-MM 
Height: 199mm 
Width: 261mm 
Depth: 319mm 


SP-649/C-MM1 
Height: 199mm 
Width: 94mm 
Depth: 319mm 
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SP-1060 
Height: 466mm 


Width: 336mm 
Depth: 234mm 


SP-648/C-MM Manufacturer 
Height: 85.7mm Elmer, Pomezia 
Width: 146mm 


Depth: 127mm 


SRT-674/TLD-A 400-watt HF/SSB 
Transceiver 


The solid-state 400-watt SRT-674/TLD-A transceiver 
operates in a simplex mode in the 1.5 to 30MHz 
frequency range. It has been designed for on-shore and 
naval installations. All operative functions can be 
carried out either locally or by remote control 


STATUS 

Mass produced since the late 1970s, this radio has been 
supplied in quantity to the Italian Navy and other armed 
forces in Italy and other countries 


TECHNICAL SPECIFICATION 

Modes: J2A cw, A3E am in receive, H3E comp am in 
transmit, JZE usb/Isb voice, F1B fsk 

Frequency range: 1.5-30MHz 

Antennas: 4.6-13.7m whip and wire antennas 

Tuning: automatic and digital at minimum 100Hz steps 
(continuous tuning within 100Hz by vernier) 

Number of preset channels: 20 

Tuning time: 10s max incl atu 

Power output: 400W pep and average 

Power supply: 115/220V ac + 10/-20%, 45-60Hz, sp 


ST-675/DM HF/SSB Remotely 
Controllable 400-watt Transmitter 


The ST-675/DM is fully solid-state (up to medium scale 
integration) including rf power amplification, and 
modular to the maximum practicable extent. It is a fully 
automatic tunable equipment, with minimum transmitter 


to. antenna coupler (SP-1060) interference 
requirements 
Remote-control of all operating functions and 


relevant back-signalling is included although local 
control capability is retained. The transmitter system 
provides data operation as well as conventional modes 
of operation, 

The ST-675/DM can be integrated into a centralised 
radio communication system. It is equally suitable for 
shipborne and ground fixed/sheltered applications. 


STATUS 
In production. In service with the armed forces of Italy 
and other countries. 


TECHNICAL SPECIFICATION 

Modes: A1A cw, J3E, B8E, H3E, BOW, F1B, data 
Frequency range: 1.5-30MHz 

Antennas: 4.6-13.7m whip and wire antennas 
Preset channels: 20 

Power output: 400W pep and average 

Power supply: 220V ac +10%, 45-65Hz, sp; 115V ac 
optional 

Consumption: 1.6kW 

Temperature range 

transmitter: 0 to + 50°C 

atu: -28 to + 65°C 

Humidity: up to 95% 


TRANSMITTER 
Height: 766mm 
Width: 477mm 
Depth: 406mm 
Weight: 80kg 


ST-—674/M 400-watt HF/SSB 
Transmitter 


The ST-674/M belongs to a family of airborne-type 
all-solid-state communication equipment developed for 
use in shipboard or ground applications sharing the 
same problems as airborne installations. 

The ST-674/M configuration includes hf/ssb exciter 
SP-493/M, 400-watt rf amplifier SS-400, remote-control 
unit SP-683 and automatic antenna coupler 
SP-590/MM. 

Remote-control of all the operating functions is from 
remote-control unit SP-683 (including remote-control 
unit SP-648 and remote audio unit SP-832). 


Consumption 

transmit: 1.6kW 

receive: 100W 

Temperature range: 0 to + 50°C 
Humidity: 95% 


EXCITER, POWER AMPLIFIER AND POWER SUPPLY 
Height: 788mm 

Width: 477mm 

Depth: 406mm 

Weight: 80kg 


ATU 

Height: 466mm 
Width: 336mm 
Depth: 234mm 
Weight: 16kg 


REMOTE-CONTROL UNIT 
Height: 114mm 

Width: 218mm 

Depth: 230mm 
Weight: 6kg 


Manufacturer 
Elmer, Pomezia. 


SRT-674/TLD-A hf/ssb transceiver 


SP-1060 antenna coupler 


ATU 
i peel ST-675/DM transmitter system 
Depth: 234mm 
Weight: 16kg Depth: 230mm 
Weight: 5kg 
RCU 
Height: 114mm Manufacturer 
Width: 218mm Elmer, Pomezia. 


ST-674/M transmitter 


Tuning is fully automatic and only requires that the 
desired frequency be selected on the rcu front panel. 

Aversion of the ST-674/M has been developed for use 
aboard submarines. The configuration includes vswr 
reducing network SP-766 in association with antenna 
coupler SP-590/MM. The transmitter has bite. 


STATUS 
Developed in 1978, the ST-674/M is in service aboard 
Italian Navy submarine units. 


TECHNICAL SPECIFICATION 

Modes: J2A cw, H3E comp am, J3E usb/Isb, B8E isb, 
F1B fsk 

Frequency range: 1.6-30MHz 

Antenna: 4.6m whip 

Power output 

pep: 400W. 

average: 200W 

Power supply: 115/220V ac, 45-65Hz, sp with external 
power supply SP-681 

Consumption: 1.2kW 

Temperature range: 0 to +50°C 

Humidity: 96% 

Weight (overall): 90kg 


PA 

Height: 199mm 
Width: 261mm 
Depth: 319mm 


R/T 

Height: 199mm 
Width: 94mm 
Depth: 319mm 


ATU 

-Height: 300mm 
Width: 350mm 

Depth: 450mm 


ST-—678 Remotely Controllable 
400-watt HF Transmitter System 


The ST-678 400-watt transmitter covers the hf frequency 
range from 1.5 to 30MHz. It has many features in 
common with the ST-1075 1kW transmitter. It has been 
developed for installation aboard submarines with a 
special atu and vswr reducing network. 

The ST-678 features voice and data operation (up to 
2400bits/s) when associated with an appropriate data 
modem. It is fully compatible with data modem MxX-512 
for data exchange in a Link 11 Naval Tactical Data 
System, with the data transmission facilities confined in 
a single plug-in module which can be removed without 
any change in the existing circuitry and wiring for 
applications not requiring data operation. 

The ST-678 can be used in conjunction with the 
SR-1080 receiver system to build up a configuration 
capable of voice and data, simplex/duplex receiver/ 
transmitter operation over the 1.5 to 30MHz range. 
Extended interchangeability exists at modular level 
between the transmitter and the receiver systems. 


STATUS 

In production since the beginning of 1982. The system 
has been installed aboard submarine units of the navies 
of Italy and other NATO countries. 


ST-—1075 HF/SSB Transmitter 


The ST-1075 1kW hf/ssb transmitter covers the 
frequency range 1.5 to 30MHz and has features 
in common with the 400-watt hf/ssb transmitters 
ST-674/DM and ST-678. Its operational characteristics 
are similar to the latter. 

Features include all-solid-state design, including 
the rf power amplifier stages; remote-control! and 
back-signalling of the operating conditions, while 
retaining the facility for local control; integration into 
centralised radio communication systems by provision 
of inputs and outputs for such a purpose; and 
monitoring of the transmitter status with facilities for 
location of faulty modules. 

It is suitable for many types of shipborne or ground 
fixed/sheltered installation. 


STATUS 
In production since 1980. In service with the armed 
forces of Italy and several other countries. 
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ST-674/M system arrangement 


RCU 
Height: 85.7mm 
Width: 118mm 


Depth: 132mm 


TECHNICAL SPECIFICATION 

Modes: A1A, B8E, J3E, H3E, H2A, BOW, F1B, data up to 
2400bits/s with external modem 

Frequency range: 1.5-30MHz 

Antennas: 4.6m whips with vswr reducing network 
Power output: 400W pep and average into 50 ohms 
resistive load 

Power supply: 1.6kW 

Temperature range 

transmitter: 0 to + 50°C 

atu: -28 to + 65°C 

Humidity: up to 95% 


TRANSMITTER 
Height: 766mm 
Width: 477mm 
Depth: 406mm 
Weight: 90kg 


ATU 

Height: 350mm 
Width: 375mm 

Depth: 395mm 

Weight: 23kg 


RCU 

Height: 114mm 
Width: 218mm 

Depth: 230mm 

Weight: 6kg 


TECHNICAL SPECIFICATION 

Modes: A1A, B8E, J3E, H3E, BOW, H2A, F1B, Link 11 
data 

Frequency range: 1.5-30MHz 

Minimum tuning step: 100Hz 

Antennas: 10-12m whip and selected long-wire and 
dipoles 

Preset channels: 20, selectable from rcu 

Power output: 1kW pep and average into 50 ohms 
resistive load 

Power supply: 220/115V ac + 10%, 45-65Hz, sp 
Consumption: 4kW 

Temperature range 

transmitter: 0 to + 50°C 

atu: -28 to + 65°C 

Humidity: 95% 


TRANSMITTER 
Height: 800mm 
Width: 453mm 
Depth: 583mm 
Weight: 135kg 


Manufacturer 
Elmer, Pomezia. 


ST-678 transmitter 


Manufacturer 
Elmer, Pomezia. 


SP-504T/L-11 remote-control unit 


ATU (INCL INSULATOR) 
Height: 530mm 
Width: 680mm 
Depth: 685mm 
Weight: 68kg 
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RCU 

Height: 218mm 

Width: 114mm 

Depth: 230mm 

Weight: 6kg 


ST-1076 Remotely Controllable 
1kW MF/HF Transmitter System 


The ST-1076 operates in the mf and hf bands from 200 
to 800kHz and 1.5 to 30MHz. It is derived from the 
1kW hf/ssb transmitter ST-1075, to which additional 
capability has been provided for the lower mf band. 

The ST-1076 can be used in conjunction with the 
SR-1080 receiver system to form a transmitter/receiver 
system capable of voice and data, simplex and 
duplex operation in the mf and hf frequencies. Full 
interchangeability exists between the ST-1076 and the 
ST-1075 (the difference between the two is the addition 
of an mf power amplifier in the ST-1076). 

Features of the ST-1076 include: all-solid-state 
design, including power amplifier stages; integration 
into centralised radio communication systems by 
provision of inputs and outputs for such a purpose; and 
monitoring of the transmitter status with facilities to 
locate faulty modules 


STATUS 
Developed in 1982, the system is being supplied in large 
numbers for naval shipboard installations. 


TECHNICAL SPECIFICATION 

Modes: A1A, J3E, H2A, B8E, H3E, BOW, F1B 
Frequency range: 1.5-30MHz and 200-800kHz 
Antennas: 10/12m whip and selected long-wire 


TS 200 Underwater Telephone Set 


The TS 200 underwater telephone set has been 
designed, following Italian Navy specifications, to be 
installed on surface vessels and submarines. By means 
of TS 200 both phonic and graphic underwater 
communications between surface and underwater 
vessels are available; this equipment can transmit and 
receive in either omni-directional or directional (with 
three selectable bearings) mode, following NATO 
standards concerning signal modulation and operating 
frequency. 

Transmitted power is such as to allow communi- 
cations at distances up to several tens of kilometres in 
optimum sound propagation conditions; the emitted 
power can be reduced to half or quarter of maximum for 
shorter range communications. 

The equipment is composed of a set of piezo-electric 
transducers effecting the forward and reverse conver- 
sions between acoustic and electric energy, a cabinet 
containing all the electronic circuits required, and a 
main and an auxiliary control panel from which the 
various operating modes can be selected by the 
operator. 

In addition to standard iff applications, this equipment 
can also integrate on-line an automatic communication 
coding system by means of an optional interface. 


TECHNICAL SPECIFICATION 
Frequency range: 8.3-11.1kHz 
Modulation: ssb/sc and cw 
Carrier frequency: NATO standard 
Carrier suppression: >40dB 


Manufacturer 
Elmer, Pomezia. 


ST-1075 transmitter with incorporated SP-913B post- 
selector unit (second from top) for higher selectivity 


Preset channels: 20, selectable from rcu 

Power output: 1kW pep and average into 50 ohms 
resistive load 

Power supply: 220/115V ac +10%, 45-65Hz, sp 
Consumption: 4kW max 

Temperature range 

transmitter: 0 to + 50°C 

atu: -28 to +65°C 

Humidity: up to 95% 


TRANSMITTER 
Height: 1121mm 
Width: 453mm 
Depth: 583mm 
Weight: 150kg 


RCU 

Height: 114mm 
Width: 218mm 
Depth: 230mm 
Weight: 6kg 


ATU (INCLUDING INSULATOR) 
Height: 1650mm 

Width: 985mm 

Depth: 640mm 

Weight: 165kg 


Manufacturer 
Elmer, Pomezia. 


ST-1076 transmitter 
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TS 200 auxiliary control panel 


TS 200 omni-directional transducer 


Horizontal beamwidth 

360° omni 

30° directional 

Vertical beamwidth 

approx 90° omni 

approx 28° directional 

Power supply: 115V, 60Hz, 3-phase 
Consumption: approx 1.3kVA 


OMNI TRANSDUCER 
Height: 410mm 


TS 510 Standard and Emergency 
Underwater Telephone 


The TS 510 was designed to Italian Navy specifications 
for installation on surface ships and submarines. The 
telephone can operate on 115 volts ac or on a back-up 
battery. It provides voice and coded communication 
facilities between surface ships and submarines 
Omni-directional receiving and transmitting modes are 
possible within the frequency band according to the 
modulation types specified by NATO standards, 
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TS 200 main control panel 


Diameter: 140mm 
Weight: 38kg 


DIRECTIONAL TRANSDUCER 
Height: 385mm 
Diameter: 450mm max 
Weight: 60kg 


TRANSMITTER RECEIVING CABINET 
Height: 750mm 
Width: 550mm 


The transmitting section provides communication 
over a range of about 10km under optimum conditions 

The TS 510 is composed of a cylindrical piezo-electric 
transducer and a small spray-proof cabinet containing 
all the transmission and reception electronics 


TECHNICAL SPECIFICATION 

Modes: ssb/sc and cw 

Frequency range: 8.3-11.1kHz 

Carrier frequency: NATO standard 

Power supply: 115V ac, sp 

Back-up battery operating life: 70h at rate of 1.5 
minutes of broadcast per hour 


Depth: 370mm 
Weight: 70kg 


MAIN AND AUXILIARY CONTROL PANEL 
Height: 220mm 

Width: 480mm 

Depth: 180mm 

Weight: 12kq 


Manufacturer 
USEA SpA, Pugliola di Lerici (La Spezia). 


ELECTRONICS CABINET 
Height: 280mm 
Width: 360mm 
Depth: 330mm 
Weight: 40kg 


TRANSDUCER 

Overall diameter: 170mm 
Height: 90mm 

Weight: 5kg 


Manufacturer 
USEA SpA, Pugliola di Lerici (La Spezia). 


Signaal HF ECCM Equipment 
Range (SHEER) 


The SHEER family of radios is designed for use in 
shipboard electronic warfare environments. Providing 
communications for ground forces as well as naval 
units, they are Link Il compatible 

The basic elements of the system are the MZ 301 
100-watt. the MZ 341 400-watt and the MZ 311 1000-watt 
transmitters, all with a frequency range of 1.5 to 30MHz, 
the MO 320 vif/If/mf/hf receiver operating in the 10kHz to 
30MHz band, the MY 323 tunable rf pre-selector/noise 
suppression filter, and a wideband antenna system. The 
transmitting antenna system is passive and requires no 
tuning. Other items of equipment include the MC 326 
power combiner and the MS 322 remote control unit. All 
components have eccm facilities based on a range of 
hopping speeds up to 2400bits/s 


STATUS 

Being installed in the Royal Netherlands Navy's new M 
type frigates. The hf receiver and transmitter are 
installed in the new Seadragon class of submarines 


NETHERLANDS 


ae 


MO 320 receiver 


Manufacturer 
Hollandse Signaalapparaten BV, Hengelo 
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Signaal Integrated 
Communication System (SINCOS) 


SINCOS is designed for installation in all vessel sizes for 
high internal and external traffic capacity; short 
reaction time in signal distribution and processing, and 
the establishing or reconfiguring of networks and 
circuits. Its manufacturers,say that it reduces mutual 
interference and counters external jamming. For voice 
and data transfer, a common bus structure based on 
coaxial or fibre optic cable is used. The bus also 
functions as a crypto-matrix. The system has four basic 
functions: external communication, internal communi- 
cation, message handling, and system control and 
monitoring 
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External communication comprises If, mf, hf, vAf and 
uhf transmission and vif to uhf reception, using 
telephony, telegraphy, radio teletype and data. Overall 
features are fast synthesizers, silent tuning and add-on 
provisions for eccm operation. Internal communication 
enables the distribution of voice and data from internal 
and external sources to user locations through a digital 
voice and data distribution system. This unified 
approach is claimed to enable a reduction in the 
number and types of sub-assemblies, in cabling, weight 
maintenance requirements and personnel 

Message handling includes priority treatment, store- 
and-forward, verification, formatting, editing, code and 
speed conversion, print-out, message access and 
retrieval. Control and monitoring facilities are central- 
ised and combined with those for message handling 
They provide remote tuning, random access to 


communication plans, reprogramming of control soft- 
ware, automatic fault indication and detection, monitor- 
ing and testing 

Depending on the requirements three basic families 
of systems are available: conventional, SINCOS 100/200 
prepared for eccm, SINCOS 300/400/500; and SINCOS 
1100/1200 (prepared for eccm and use of a digital 
internal communication bus) 


STATUS 

Different SINCOS systems are in production for, or in 
service with, the armed forces of the Netherlands and 
other countries. Ordered for the new M class frigates of 
the Royal Netherlands Navy 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen 


Integrated Communication 
System 


The integrated C* system is a real-time, microprocessor- 
controlled system for concentrating and rationalising 
internal and external communications, radio equipment 
remote control and traffic processing, routeing, storage 
and retrieval 

The system is intended for vessels ranging from patrol 
boats to frigates or for the local or remote control of 
large land-based radio facilities 


STATUS 
Systems have been installed in Portuguese naval 
vessels. Development of new sub-systems continues 


Manufacturer 
SISTEL, Comunicacoes e Automacao Sistemas SA, 
Lazarim 


Control and supervision console of the integrated 


communication system for the Portuguese CMTE ‘Joao 


Belo’ class frigates 
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Electronics racks of the integrated communication system for the CTME ‘Joao Belo’ class frigates 


AMR750 VHF/UHF Shipborne 
Transmitter/Receiver System 


The AMR750 is designed for shipborne use or at mobile 
or fixed-ground sites providing simplex voice and data 
communication in the vhf and uhf frequency bands with 
am and fm modulation. It can provide radio relay 
operation. It consists of the AMR/711_ transceiver, 
AMR346 control unit, and headset and antenna system. 
Frequency coverage is from 103 to 160 and 225 to 
400MHz providing 9280 synthesised channels with 
25kHz spacing 

The equipment can be used for data transmission in 
time division multiple access and automatic repeat 
request systems, having solid-state transmitter/receiver 
switches and fast locking frequency synthesizer 

Antennas are selected according to site requirements. 
Any antenna system with separate vhf and uhf 
connectors, with a vswr less than 3:1 and capable of 
handling the specified power output, is suitable for the 
AMR750 


STATUS 
Designed for export markets, the AMR750 was intro- 
duced and first orders received in 1979. Latest 


production order was in 1986. A version with remote 
control capability has been developed 


TECHNICAL SPECIFICATION 

Frequency range: 103-160 and 225-400MHz 
Channel spacing: 25kHz 

Power output: 25W am, 50W fm 

Power supply: 220V, 50Hz, sp; 24V dc with reduced 
transmitter output 

Temperature range: -20 to + 55°C 

Relative humidity: 100% 

Vibration: 49 3-200Hz max amplitude 3mm 
Shock: 200g, 1ms 

Height: 505mm 

Width: 545mm 


UNION 


Angara-PA HF 
Transmitter/Receiver 


The Angara-PA is designed for ship-to-ship and 
ship-to-shore simplex operation and for use In the land 
mobile service. It is suitable for operation under severe 
environmental conditions at ambient temperatures 
ranging from-30 to + 50°C and a relative humidity of up 
to 98 per cent at +40°C. 

The frequency synthesizer used in the set makes it 
possible to derive 74,000 operating frequencies with a 
high stability, +20Hz. Frequency indication is effected 
by means of a digital display; mode indication by means 
of an led display. Provision has been made for a 
continuous indicator brightness control. 


Angara-PB HF 
Transmitter/Receiver 


The Angara-PB is intended primarily for installation on 
merchant ships, at coast transmitting/receiving centres, 
and for use in land mobile and fixed services. 

It provides radiotelephone communications and 
transmission of alpha-numeric and digital information, 
and allows establishment of automated hf communi- 
Cation networks. 

The main features of the set are a built-in computer 
and a developed interface system which provide a 
variety of functions and enable the setting up of an 
automatic communication system 

The radio set has carrier-current protection (up to 60 
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AMR750 transmitter/receiver 


Depth: 480mm 
Weight: 82kg 


Manufacturer 
Bofors Aerotronics AB, Lidingo 


The selective calling system provides selective or 
conference calling to 10 stations. The integral test 
feature makes it possible to check the radio set for 
serviceability and, in the case of a malfunction, 
indicates the number of the failed assembly. An 
auto-alarm device is provided. 


TECHNICAL SPECIFICATION 
Modes: A1A, H3E, J3E 
Frequency range: 1.6-8.9MHz 
Frequency spacing: 100Hz 
Number of channels: 74,000 
Power output: 100W pep 


TRANSMITTER 
Height: 275mm 
Width: 250mm 


volts), overload protection of the power packs, and 
automatic changeover to battery supply if the dc 
electrical system voltage rises to 28 volts or fails 

The integral test and malfunction diagnosis feature 
provides reliable operation and facilitates repair of the 
radio set 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-8.9MHz 

Frequency spacing: 100Hz 

Number of channels: 74,000 

Power output: 100W pep 

Selective calling capacity: 100,000 

Micro-computer speed: 400,000/s 

Micro-computer in-line memory capacity: 6kbytes 
Micro-computer permanent memory capacity: 
8kbytes 


Arktika MF/HF Transmitter 


The Arktika transmitter is intended primarily for use as 
the main mf/hf transmitter on merchant ships, at coast 
fadio stations and at observation and polar stations in 
the hydrometeorological service to provide communi- 
Cations between low-level echelons 

The transmitter uses medium-scale integration micro- 
Circuits 


TECHNICAL SPECIFICATION 

Modes: A1A, H2A, H3E, R3E, J3E, F1B with 4 shifts, G1B, 
J7B 

Frequency range: 255-600kHz and 1,16-27.5MHz 
Power output: 350W 

Weight (total): 260kg 


TRANSMITTER 
Height: 1760mm 
Width: 616mm 
Depth: 340mm 


OF SOVIET SOCIALIST REPUBLICS 


Depth: 180mm 
Weight: 9kg 


RECEIVER 
Height: 275mm 
Width: 245mm 
Depth: 180mm 
Weight: 7.5kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union 


TRANSMITTER 
Height: 275mm 
Width: 250mm 
Depth: 180mm 
Weight: 9kg 


RECEIVER 
Height: 275mm 
Width: 245mm 
Depth: 180mm 
Weight: 7.5kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union 


REMOTE-CONTROL UNIT 
Height: 338mm 
Width: 155mm 
Depth: 238mm 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union 
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Prisiv Emergency Transceiver 


The Prisiv all-solid-state, portable radio station is 
designed as a part of a survival aid. It consists of 
transistors and logic and linear integrated circuit 
micro-modules. It provides two-way radiotelephone and 
radiotelegraph communications, and automatically 
sends alarm and distress signals in telephone and 
telegraph modes 

lt employs a hand operated key and automatic 
telegraph transmission of alarm and distress signals for 
operation on telegraph frequencies; microphone and 
automatic telephone transmission of alarm signals for 
telephone frequency. A built-in visual, tuning indicator is 
also included 

Three types of antenna can be used with the 
equipment: telescopic (not less than 5 metres), 9-metre 
mast and 100-metre kite. Power"is supplied from a 
hand-operated generator or water-activated batteries 
included with the station. 

Front panel controls include operational modes and 
receive/transmit switches, frequency selector, receiver 
and transmitter tune controls, volume control, and 
telegraph key button. No operator training is required 


TECHNICAL SPECIFICATION 


TRANSMISSION | 


Operational mode A2A 
Frequency 500kHz 
Power output 3W 
RECEPTION | 
Operational mode A1A, A2A 
Frequency 500kHz 


Receiver power output 

Power consumption 

from hand-operated generator: 40W max 
Height: 365mm 

Width: 340mm 

Depth: 510mm 

Weight: 20kg 


An accessory kit, which is housed in a hermetically 


sealed orange-coloured case, includes the tel 


antenna, box-kite and an emergency light for operation 


of the station at night. 


Il 

ASE 
2182kHz 
3W 


i 
ASE, H3E 
2182kHz 


Manufacturer 


III 

A2A 
8364kHz 
3W 


Ul 

AIA, A2A 
8340-8730kHz 
6mW 


escopic State Collective Electronic Communications Combine 


of the Soviet Union. 


639 Submarine Indicator Buoy 


The 639 submarine indicator buoy (sib) has been 
designed and developed for the Royal Navy to replace 
the current in-service equipment, type 609. It operates at 
8.364 or 243MHz 

The role of the 639 sib is to alert air-sea rescue 
authorities to the plight of a submarine unable to 
surface 

Two units are installed on each submarine. Each can 
be released independently from within the vessel; one 
tethered from the forward end and one from the aft. 
Once on the surface, the sib antenna is erected 
automatically and the hf and vhf distress transmissions 
are initiated and visual flasher activated. 

The sib transmits at hf (distress message and 
direction finding mark) and at vhf (Sabre homing 
signal), while also displaying a high intensity flashing 
light, for a period of 72 hours, 

The 639 sib is supplied either as a one-for-one 
replacement for the 609, or as a complete system for first 
fit installation on submarines during construction or 
refit 


STATUS 

In use with the Royal Navy, the Indonesian Navy, the 
Brazilian Navy, the Indian Navy and the Royal 
Netherlands Navy 


Manufacturer 
Marconi Underwater Systems Ltd, GEC Sonics Division, 
Stoke Poges 


1020 Marine Communications 
System 


The 1020 marine communications system is designed to 
replace multiple shipboard facilities using a single 
digital central switching system to provide communi- 
cation throughout the vessel. It can also be interfaced 
with ship-to-ship/shore radio telephones and the pstn 
whilst alongside, and used to monitor and control 
functions such as door opening and closing and 
closed-circuit television. 

The system is ‘hierarchical’ allowing varying degrees 
of access from each intercom station. Master stations 
can be used to communicate with every other station on 
board as well as incorporate switching functions, Other 
stations may have limited calling within a sub-circuit of 
the system but can be called by any of the master 
stations. 

The system interfaces with existing sound-powered 
telephone networks, but it also integrates headset and 
loudspeaker circuits with sound reinforcement systems. 


STATUS 
In use with a Far East navy 


Manufacturer 
Barkway Electronics, Melbourn. 


Schematic of typical 1020 layout 
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AA1 Auto Alarm/Watchkeeping 
Receiver 


The AA1 receiver combines automatic alarm and 
loudspeaker watchkeeping to provide complete distress 
frequency monitoring on 500kHz 

The AA1 is available in two versions: for bulkhead 
mounting and for inclusion in a rack or console. All 
controls are mounted on a single panel 

A similar watchkeeping receiver, the WK2182, is also 
available for monitoring 2182kHz only. No alarm 
facilities are provided 


STATUS 

Designed primarily for use on commercial ships 
although now a standard fit, with the WK2182, on all 
Royal Navy vessels over 1600 tons. Also supplied to 
West Germany, Malaysia, Oman, Portugal, Tunisia, 
Yugoslavia and a number of South American countries 


TECHNICAL SPECIFICATION 

Frequency range: 496-504kHz 

Power supply 

100/125V, 200/250V ac, 47/63Hz (24V dc also required 
for bell operation under auto alarm conditions) 

power unit available for operation on dc mains ship 


Distributed Message Processing 
System (DIMPS) 


The Distributed Message Processing System (DIMPS) 
uses computer techniques to automate the complete 
process of message handling aboard a modern 
warship. This is accomplished by the use of dual 
microprocessors as the basic computing element and 
dual Winchester disks for the storage of all messages 
and software. User work stations are connected to the 
main processor unit using a serial communications 
data highway. A related system is the Submarine 
Automated Message Handling and Distribution System 
(SAMHAD),. 


STATUS 

Being supplied for fleet-wide use with Royal Navy 
surface vessels. Also to be fitted in the first AOR 
(Auxilliary Oil Replenishment) vessel HMS Fort Victoria. 
SAMHADS being supplied to Royal Navy submarines. 


Manufacturer 
British Aerospace, Bracknell. 


DIMPS terminal 


Consumption: 10VA approx 
Temperature range: -15 to +55°C 
Relative humidity: up to 95% at + 40°C 


BULKHEAD VERSION 
Height: 380mm 
Width: 445mm 
Depth: 73mm 
Weight: 4 6kg 


RACK-MOUNTING VERSION 
Height: 440mm 

Width: 483mm 

Depth: 406mm 


OPERATIONAL SPECIFICATION 

Meets requirements of the International Convention of 
the Safety of Life at Sea and type approved to relevant 
UK specifications and to tnose of Canada, Finland, 
France, Italy, the Netherlands, Norway, Poland and 
West Germany 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley 


Diver Communications System 


The Marconi diver communications system is fully 
modular and provides underwater communications 
between divers, and between them and a surface vessel 
or submersible. The equipment caters for divers working 
with compressed air or oxy-helium breathing apparatus, 
and provides line or through-water communications as 
required. A new design of helium! speech converter, 
which is claimed to give increased clarity of speech 
together with simplified control, is a feature of the 
system 

In the tethered mode of operation, a four-wire 
neutrally- buoyant cable is used. This doubles as a 
safety line and gives duplex or round-robin communi- 
cations which, for deep divers using oxy-helium 
mixtures, feeds back an unscrambled version of the 
diver's own speech 

The through-water mode enables operators to 
communicate with one or more divers via a simplex link 
This facility provides communications in the simplex 
mode between the diving tender, submersible and 
divers. In this mode, communications between two or 
more divers can be achieved without resort to surface or 
submersible-carried equipment. 

All parts of the system are designed for adverse 
environments. The control unit can be supplied as a 
backpack. The diver’s module, constructed from plastic, 
iS pressure-proofed to 100 metres. The unit carries its 


Diver communication control system 
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own internal rechargeable battery which has 8 hour's 
duration, but, in addition, external power from a ship's 
115/240-volt ac or 12-volt dc supply can be used to 
power the control unit 


STATUS 

Developed under contract from the UK Ministry of 
Defence and 50 units purchased by the Royal Navy. In 
use with Qatari forces. Evaluated by US Navy. 


DU500 and DU505 HF Drive Units 


The DU500 and DU505 are self-contained drive units 
with their own power supply for use with almost any hf 
transmitter or linear amplifier requiring an input of 100 
milliwatts. They have a synthesised multi-spot frequency 
capability in the frequency range 1.6 to 30MHz In 10Hz 
steps; optionally, the range can also include 405 to 
535kHz, the medium wave requirements for maritime 
use. The DUS5O5 is identical to the DU500 except that it 
offers an additional isb mode 

There is provision for 62 channels to be set up where 
each channel can have an operating frequency 
anywhere in the range and any of the various modes of 
operation can be selected for that particular channel 

When the maritime medium waveband Is included, 
channel 01 is dedicated to the mode and frequency of 
the 500kHz alarm requirement. Channel 02 is similarly 
dedicated to the 2182kHz distress/calling requirement 
Front-panel controls bring either or both into a ‘watch’ 
function. For these models, battery hold-up is provided 
to maintain the memory for 30 days 

All these facilities are achieved by the use of a 
synthesizer and microprocessor. However, the micro- 
processor also provides service in automatically send- 
ing tuning and controlling information to the 
postselector circuits which provide the capability for 
co-site operation without the need for add-on units 

Sidetone and muting are available for an associated 
receiver. Remote-control of channel, frequency, mode 
of transmission and standby is available as an 
option/retrofit 

Control by two twisted pairs can be achieved for 
distances up to 3km. For greater distances and over 
normal telephone lines, external modems are required 


STATUS 
First announced in March 1981. Now in service with the 
Royal Navy and in Egypt and Ghana. The DU505 drive 
unit is incorporated in transmitter types T1015, 1515 and 
T115/255 for use in the Integrated Communications 
System ICS25 to be installed in several classes of Royal 
Navy vessels. The DU500 drive unit is used in the T1014, 
T1010 and 1510 transmitters 


TECHNICAL SPECIFICATION 
Modes 
A1A, J2A usb or Isb, H2A usb only, H3E usb only, R3E 
Carrier -18dB usb or Isb, J3E usb or Isb, F1B 

DU505 only: B8E usb or Is 
Frequency range: 1.6-30MHz (405-535kHz optional) 
Warm-up times: 5 minutes at +55°C, 10 minutes at 
+ 20°C and 30 minutes at-15°C 

Ageing: ageing rate of internal reference oscillator 
better than 1 10°*/24h initially, settling to 1 
10°°/year after 30 days 

Bandwidths 

A1A, J2A: 57dB below pep at +150Hz 

H2A: + 1.18kHz at -36dB 

J3E: 300HZ-3kHz within 6dB; -200Hz and +3.45kHz 
30dB points; -500Hz and +3.8kHz 60dB points 


Manufacturer 
Marconi Underwater Systems Ltd, Waterlooville 
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DU500 drive unit 


Power output: 100mW pep into 50 ohms 

Power supply: 100/125 and 200/250V ac adjustable in 
5V steps, 47/63Hz. Specification unaffected by +10% 
variation in supply voltage 

Consumption: 70VA. Withstands surges of 100% up to 
ims duration. External adaptor unit can be used to 
accept 24V dc +10% 

Temperature range 

operating: -10 to + 55°C 

storage: -40 to + 70°C 


EL050 and EL057 Underwater 
Telephones, 


These multi-frequency units provide voice communi- 
cation and pinger indication in the military submarine 
and diver bands. They are employed as both portable 
and installed units in submarines, surface ships, 
submersibles from helicopters, and as secondary/ 
emergency units in submarines. They are also used 
for parachute delivery with SUBSUNK emergency 


assistance teams and are installed in the Royal’s crew 
rescue KR5 submersible 

The units provide diver-to-diver and diver-to-surface 
communication over ranges of 1000 metres. The diver's 
usb station operates at a carrier frequency of 40.2 or 
42kHz with a bandwidth of 3400Hz. It measures 78 x 
300mm (excluding helmet or hood microphone and 
earphones) and its weight in water is 800 grams. An 
on/off switch is water-activated. Powered by ni-cad 
batteries, the unit provides 8 hour operation at a 10% 
transmit cycle. It is rated to a depth of 450 metres. 

The surface unit measures 200 300 x 280mm 


Vibration and humidity: to MPT1204 Class B 
Height: 133mm 

Width: 483mm 

Depth: 394mm 

Weight: 18.2kg 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 


(excluding handset) and weighs 8.65kg, Its lead acid 
battery provides 18 hours of operation at a 15% 
transmit cycle, and it also incorporates a battery 
charger, a built-in loud speaker and a tape recorder. 


STATUS 

In use with the Royal Navy, the Swedish Navy and 
several other cutomers. A further type, the ELO67P is 
being evaluated by the Swedish Army 


Manufacturer 
Slingsby Engineering Ltd, Kirbymoorside. 


GS7110 VLF/LF Receiver 


Designed for use in submarines, surface vessels and 
shore stations, the GS7110 vif/If receiver interfaces with 
a variety of antenna systems and decryption equipment 
and complies with NATO Stanag 5030 requirements. 

Operational over a frequency range of 10 to 200kHz 
the microprocessor-controlled receiver provides local/ 
remote control of frequency, modulation mode and 
receiver status, and has a 20-channel non-volatile 
memory with a bite facility. The incorporation of a 
software modulator gives optimum performance for 
two- or four-channel msk, fsk (50 or 75 baud), cw, mcw 
and fdm 


Software options available for the equipment include 
various spread spectrum modes, high data rate 
single-channel msk and other modulation modes. The 
receiver measures 13 * 483 x 519mm and weighs 
30kg. It meets DEF STAN 07-55 for drip test, salt mist and 
fluid contamination 


STATUS 

Fitted to Royal Navy and NATO submarines, surface 
vessels and in-shore stations. Being evaluated by West 
Germany. 


Manufacturer 
Marconi Underwater Systems Ltd, Waterlooville. 


GS7110 Mk Il receiver. 


H1473 Automatic Antenna Tuning 
Unit 


The H1473 antenna tuning unit automatically matches 
the 400-watt output from an H1073 amplifier (or 500 
watts from a combined pair of such amplifiers), to whip 
antennas 7 to 12 metres long or equivalent wire 
antennas, over the 1.6 to 30MHz frequency range 

The matching circuit varies according to frequency 
and antenna characteristics. The main tuning elements 
are a vacuum Capacitor and inductor both driven by dc 


motors under the control of a microprocessor in the 
H1073 amplifier. Silent tuning for up to 20 preselected 
frequencies can be programmed into the 
microprocessor : 

The weathertight cabinet incorporates alarm switches 
in the event of excessive temperature or low pressure. A 
heater is fitted to improve operation in low temperatures 


STATUS 
Designed for use with Seafox (see separate entry) 


Manufacturer 
Marconi Communication Systems, Chelmsford 


H1473 antenna tuning unit 


Makaira Tactical Communication 
System 


Makaira has been designed to provide small patrol craft 
employed on coastal surveillance and protection duties 
with a compact communications package covering all 
naval, military and aircraft bands from 1.6 to 400MHz. 
The system has extended operating and intercom 
facilities and secure operating speech and eccm can be 
provided subject to British Government approval 
Transceivers H4810 and H4680 (see Swordfish entry) 


MRT 30 (Royal Navy Type 1252) 
30-channel VHF Radiotelephone 


The MRT 30 radiotelephone is designed for vhf 
ship-to-ship and ship-to-shore communications. It 
provides up to 30 channels selected from anywhere in 
the international and private maritime bands, without 
the need for channel crystals. The equipment can be 
installed in virtually any location. Performance is in 
accordance with ITU recommendations. 

The MRT 30 uses a frequency synthesizer for 
frequency generation. Other features include an 
illuminated channel read-out and dual watch facilities 
to permit continuous monitoring of any two of the 
channels set up in the equipment. 


STATUS 
Introduced in 1975 as the Sealand 30. Total sales now 
exceed 1000 sets. The Royal Canadian Navy placed an 


form the basis of the package. The H4810 provides an 
output of 100 watts over the 1.6 to 30MHz frequency 
range and is suitable for simplex voice and morse 
communications. The H4680 provides am or fm voice In 
the 30 to 88, 108 to 174 and 225 to 400MHz frequency 
bands. Power output on fm is 100 15 watts. Guard 
receivers on both vhf and uhf are optional 

Remote opeating, monitoring and intercom facilities 
are provided by aradio control ring. 


STATUS 
First announced in mid-1983, the system is now in 
production 
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TECHNICAL SPECIFICATION 

H4810 

Modes: ssb usb/Isb, comp am, cw (ssb keyed tone), 
anti-jam 

Frequency range: 1.6-30MHz 

Number of preset channels: 10 (single or 2- frequency) 
Channel spacing: 100Hz 

Power output: 100W 

Power supply: 28V dc (24-32V) 


Manufacturer 
Marconi Communication Systems, Chelmsford 


order in 1977 worth £280,000 and the Kuwait Navy has 
ordered equipments worth £100,000. Other users 
include Argentina, Brazil, Nigeria, Sudan, Thailand and 
seven other undisclosed countries. 

In 1979 the Royal Navy placed orders worth about 
£100,000 for RN1252 sets for installation aboard 
submarines 


TECHNICAL SPECIFICATION 
Frequency range 

transmitter: 156.025-158.5MHz 

receiver 156.025-158.5MHz single 
160.625-163.1MHz double frequency 
Number of channels: channel 16, plus 29 others 
selected from channels 01-50 and 60-109 in inter- 
national and private bands 

Channel spacing: 25kHz 
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MRT 30 radiotelephone 


Antenna operation 
2-antenna working standard 


options: (i) single-antenna simplex (single frequency 
and double frequency) operation on all international 
and private channels; (ii) single-antenna simplex and 


duplex operation on international channels only, using 
duplexer DXU30 

Power output 

high: 25W 

low: 1W 

Power supply 

operates direct from ship's 24V dc supply (isolated 
chassis) 

limit for operation 19-32V 

units available for operation from 12, 32, 48, 110 and 
220V dc and 100/125 or 200/250V ac (auto changeover 
to ship's 24V dc emergency supply If mains fail) 
Consumption 

transmit: 2.5A simplex; 3A duplex (high power) 

receive: 0.5A for 2W af output 

Temperature range 

operating: -10 to + 50°C 

storage: -20 to + 65°C 


EXCL CRADLE 

Height: 89mm 
Width: 410mm 
Depth: 338mm 
Weight: 9.5kg 


INCL CRADLE 

Height: 108mm; 165mm when radiotelephone fitted in 
cradle at angle 

Width: 440mm 

Depth: 338mm 

Weight: 12kg 


OPERATIONAL SPECIFICATION 

Type approved in UK to Specification MPT1251 and in 
many other countries including Canada, Finland, 
France, Iceland, Italy, the Netherlands, Poland, Spain 
and West Germany 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley 
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MRT 66 (Royal Navy Type 1202) 
Marine VHF Radiotelephone 


The MRT 66 provides extended and remote-control 
facilities for working a full capability ship-to-ship and 
ship-to-shore vhf communications link. Covering the 
international and private maritime bands it provides up 
to 66 synthesised channels, with performance in 
accordance with ITU recommendations, 

The equipment comprises a master control unit, up to 
four additional standard control units which provide full 
control from alternative positions, and a separate 
transmitter/receiver. Extension units provide operation 
from bridge wings and cabins, ‘and a telephone 
exchange link unit allows public correspondence calls 
to be made via the ship's telephone exchange. 

Rapid selection of channels is provided by a touch 
keyboard aided by two memory stores, allowing two 
independent channels (A and B) to be set up ready for 
immediate use. A ‘dual watch’ key allows rapid selection 
of dual watch operation on the A and B channels. 

The MRT 66 is normally supplied for two-antenna 
working, but it can be provided to meet the requirements 
of single-antenna working for ships where it is not 
convenient or possible to use two antennas, as in 
smaller vessels. 


STATUS 
Introduced in 1973 as the Sealand 66. Total sales now 
exceed 1000 and users include Argentina, Bahamas, 
Canada, Egypt, Greece, India, Jordan, Kenya, Malaysia, 
Oman, Portugal, Qatar, Thailand, Trinidad, Tunisia, 
United Arab Emirates and the United Kingdom 

The Royal Navy has placed orders worth more than 
£1 million and other known sales include orders from 
Canada (£300,000) and Argentina (£283,000) 


TECHNICAL SPECIFICATION 

Frequency range 

transmitter: 156.025-158.5MHz 

receiver: 156.025-158.5MHz single frequency, 
160.625-163.1MHz double frequency 

Number of channels 

66 

25kHz channel spacing covering channels 01-50 and 
60-109 

selectable directly at control panel: international 
channels 01-28 and 60-88 (excl 75 and 76) 

preset: 10, PO to P9; any channel between 01-50 and 
60-109 

Power output 

high: 25W, level-controlled 

low: 1W max 

Power supply 

primary: 110/120, 220/240V + 10%. Frequency 45-65Hz 
(auto changeover to built-in in case of failure) 
secondary: 24V de battery source. Safe operation 
18-32V dc 

Consumption 

transmit: 150VA 

receive: approx 45VA 

Temperature range 

operating: -10 to +50°C 

storage: -20 to + 65°C 


TX/RX UNIT (INCL MOUNTING FRAME) 
Height: 443mm 


Multi-processor Message 
Switching, Preparation and 
Distribution System 


A range of standard hardware and software modules is 
available which enables various types of message 
handling systems to be configured. Current applications 
include message collection and distribution systems, 
message preparation/formating, message switching, 
crypto management systems and front end communi- 
cations processors 

The diagram illustrates a typical ship-to-shore 
application. This has satellite and hf inputs to a major 
shore-based Comcen and broadcast channels to ships 
at sea. A synchronous data link is shown, connecting a 
receiving control station to the main Comcen. This 
station is responsible for the remote selection of 
antennas and automatic tuning of receivers, using data 
received from the Comcen and local evaluation of 
receiver noise and demodulator distortion 

Cryptographic switching systems are supplied for 
applications where a large number of lines require 
protection. This has particular application in a multi- 
user environment and ensures secure message hand- 
ling while reducing the manual. functions normally 
involved 


Width: 330mm 
Depth: 127mm 
Weight: 16.3kg 


MRT 66 radiotelephone 


OPERATIONAL SPECIFICATION 

Type approved in UK to Specification MPT1251 and in 
Canada, France, Italy, Poland and West Germany. 
Designed to comply with other overseas specifications 


CONTROL UNIT (INCL MOUNTING FRAME) 


Height: 127mm 
Width: 420mm ~- 
Depth: 152mm 
Weight: 8.2kg 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 
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Typical naval application 


Also available are message handling systems de- 
signed for rugged environments and to meet Tempest 
requirements. The system designed for naval vessels 
incorporates a 1553B data bus allowing up to 30 
terminals on a single bus with 20 directly connected 
circuits. The system is modular and can be provided in 


N2110 Automatic Alarm and 
Loudspeaker Watchkeeping 
Receiver 


The N2110 automatic alarm and loudspeaker watch- 
keeping receiver is designed to provide audible and 
visual warning on receipt of the radiotelegraphy alarm 
signal on the 500kHz distress frequency. This is 
achieved by ringing an alarm bell in the radio office 
and/or chartroom, and by the illumination of the alarm 
lamp on the receiver front panel. The equipment can 
also be used as a loudspeaker watchkeeping receiver 
on 500kHz (A2H/H2A modes); selecting loudspeaker 
watch automatically inhibits the alarm circuits. 

The automatic alarm is designed to be activated on 
the reception of any four consecutive, correctly timed 
dashes of the international radiotelegraphy alarm 
signal. 

N2110 is type-approved by the British Home Office 
and is designed to comply fully with all the relevant 
international radio regulations. 


STATUS 

In service in the naval vessels of a number of countries. 
Marketed in merchant marine market under name 
Lifeguard 3 by Marconi Marine. 


PVS1730 (Royal Navy Type 1203) 
Series Multi-channel VHF/UHF 
and UHF Communication System 


The PVS1730 vhf/uhf radio communication system is 
derived from the PVS970 series of shipborne and 
ground multi-channel uhf and vhf/uhf transceivers 
which have been developed under contract to the UK 
MoD for use with the Royal Navy and the Royal Air 
Force. 

The PVS1730 system is capable of operation as a 
separate receiver or transmitter on uhf only or vhf/uhf 
combined. By the addition of the appropriate modules it 
can also be used as a vhf/uhf or uhf only transceiver. 
The transmitter or transceiver can also be operated asa 
drive unit for an 80-watt power amplifier (uhf only). 

The transmitter is continuously rated. On vhf 
channels it delivers an output of 10 watts cw at 90 per 
cent am for voice communications; on uhf channels 20 
watts cw at 90 per cent for voice, teletype or high-speed 
data or up to + 20kHz deviation for fm data. 

Various configurations of equipment installation are 
possible. Cabinets are available to accommodate one, 
two or three equipments and all cabinets can 
accept transmitters, receivers or transceivers without 
modification. 


PVS1760 VHF and UHF Shipborne 
and Ground Communication 
System 


The PVS1760 system has been designed specifically to 
meet the vhf, uhf and vhf/uhf requirements for 
shipborne and fixed/mobile ground applications. The 
system is based on the PTR1741 vhf and PTR1/51 uhf 
airborne transceivers and associated control units 
covering the 100 to 156 and 225 to 400MHz frequency 
bands respectively 

To extend the operational capabilities of the trans- 
ceivers for shipborne and ground applications, various 
additional items have been produced including an ac 
power supply unit, local- and extended-control units, 
interconnection units and various mounting trays. 

The local-control unit comprises a control unit and 
an audio interface unit which are separate assemblies 
housed within one case. Two versions are available, one 
providing manual frequency selection with audio 
interface unit supplying ready and busy indications, 
and a second with the addition of amemory enabling 18 
preset channels to be stored. 

Various mounting trays are available, fitted with 
appropriate shock and vibration mounts. Mounting 
trays incorporating ac blowers are also available for 
continuous operation of the transceiver under data or 
ratt conditions at high ambient temperatures 


single or dual configurations. Non-volatile memory is 
provided in 30Mbyte increments, together with display 
and input terminals 


STATUS 
Private development began in 1972. Entered service with 


MARCONI MARINE 


ACCEPTED DASHES 


SS LS AUTO. 
WATCH ALARM 


NORMAL WIGH RESET BELLS OFF 
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the Royal Navy in 1974, The system has been continually 
upgraded and there are now many in operational 
service 


Manufacturer 
British Aerospace Dynamics Group, Bracknell 


VOLUME 


N2110 (Lifeguard 3) automatic alarm receiver 


TECHNICAL SPECIFICATION 

Frequency: fixed tuned receiver at 500kHz having 
+4kHz passband A1A, A2A, H2A in auto alarm mode; 
A2H, H2A in watchkeeping mode 

Power supply 

115/230V ac, 50-60Hz 

24V required to actuate alarm bells and indicator lamps 


PANEL 
Height: 89mm 
Width: 483mm 


PVS1730 vhf/uhf radio communication system 


Space is available in the three-line cabinet for fitting 
the PVS1730 diagnostic test unit where required. 


STATUS 

In production for a number of armed forces. The Royal 
Navy placed three orders between 1976 and 1979. Total 
orders are reported to be in excess of £55 million 


CHASSIS 

Height: 84mm 
Width: 445mm 
Depth: 280mm 
Weight 

4.75kg 

incl cabinet: 11kg 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford 


TECHNICAL SPECIFICATION 

Frequency range 

vhf: 100-156MHz 

uhf: 225-400MHz 

Frequency stability: better than +2.5kHz at any 
frequency in band over 12 months 

Channel spacing: 100, 50 or 25kHz 
Number of channels: 9240 (25kHz spacing) 
Power output (nominal) 

vhf: 10W carrier 

uhf: 20W carrier 

Power supply: 115/230V ac +10%, 45-450Hz 
Consumption: <650W 

Temperature range 

operating: -10 to + 55°C 

storage: -40 to + 70°C 

Height: 178mm 

Width: 483mm 

Depth: 710mm 

Weight 

fully-equipped vhf/uhf receiver: 57kg 


OPERATIONAL SPECIFICATION 
Generally as per DEF-133, N1 and N2 


Manufacturer 
Plessey Military Communications, llford 


Units of the PVS1760 communication system 
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A unit in a weatherproof box is used to provide voice Transceiver 
control from a position remote from the local-control 
unit. A similar unit provides extended voice but has an 
additional 18-position preset channel selection switch 


| 
| 
| 
1 § | Interconnection Unit 
, | 
| 


STATUS 
In service with the Royal Navy and other armed forces 


Believed to be in service in Qatar RADIO OR EQUIPMENT ROOM 


TECHNICAL SPECIFICATION Supply 
Frequency range en 
uhf: 225-400MHz 

vhf: 100-156MHz 

Channel spacing 

uhf: 50kHz (25kHz optional) 
vhf: 25kHz (SOKHz optional) 
Number of channels 

uhf: 3500 (50kHz), 7000 (25kHz) Extended Control, 
vhf: 2240 (25kHz), 1120 (50kHz) Voice 
Temperature range ’ 
operating: -10 to +55°C 
storage: -40 to + 70°c 


UPPER BRIDGE LOWER BRIDGE 


RADIO ROOM 


Extended Control, 
Channel 


Local Control 
Unit contained 
in Housing 


LOCAL-CONTROL UNIT 
Height: 171mm 
Width: 175mm 
Depth: 165mm 
Weight: 3.5kg 


EXTENDED-CONTROL UNIT 
Height: 240mm 

Width: 120mm 

Depth: 120mm 

Weight: 2.2kg 


: Typical fast strike craft installation 
INTERCONNECTION UNITS 
Height: 190mm 


Width: 345mm Width: 120mm Manufacturer 

Depth: 165mm Depth: 122mm Plessey Military Communications, Ilford 
Weight: 5kg Weight: 2.5kg 

REMOTE LOUDSPEAKER OPERATIONAL SPECIFICATION 

Height: 190mm Generally to DEF-STAN 07-55 


R500 and R505 MF/HF Receivers 


Synthesised Receiver 


The R500 is a microprocessor-controlled synthesised Cae a : 
multiple spot frequency receiver covering the frequency oe 4 : fF : Pilate 2) 
ranges from 60kKHz to 1MHz and 1.6 to 30MHz. Anyone & | 2 : : ett 

of 63 channels can be selected anywhere in the ranges : 
There is a choice of modes of operation from A1A, A2A, 
ABE, J2A, H2A, H3E, J3E (Isb and usb) with F1B optional F ‘ 
The companion R505 set also offers isb operation. The oe i Bees ka Mowe 
bandwidth required is selected from 300Hz, 1,3 and Rss. | a — ee oD a 
6kHz i i ues oe 8 ae) 


WME 


See ied 


In addition to the provision of preselected channels j 
the receivers can also be used to select any frequency | | =, use 
or mode of operation for instant use without resorting to , So _, Si 
the memory system 

A further refinement is the provision of a fine tuning 
facility. 


R505 mf/hf isb receiver 


STATUS 
Introduced in March 1981. Supplied as part of special | Consumption: 60W Weight: 18 8kg 
systems to the Royal Navy and to Egypt, Ghana Temperature range Mounting: suitable for 488mm rack mounting. Runners 
Jordan and Oman. Used in the ICS25 Integrated operating; -10 to +45°C available 
Communications System to be installed in several storage: -40 to + 70°C 
classes of Royal Navy vessels, R505 introduced 1986 Height: 133mm Manufacturer 
Width: 483mm Rediffusion Radio Systems Ltd, Crawley. 
TECHNICAL SPECIFICATION Depth: 445mm 


Modes: AlA, A2A, ASE, J2A, H2A, H3E, J3E Isb and usb, 
F1B option with 6-0-6V output 

Frequency range: 60kHz-1MHz and 1.6-30MHz in 10Hz 
steps (reduced spec between 1 and 1.6MHz) 
Bandwidth: 300Hz, 1, 3, and 6kHz. Ssb passband 
300Hz-3kHz 

Rf tuning: in 6 bands, each band continuously tuned by 
variable capacitors. Tuning automatically set by 
combined microprocessor and motor drive system 
Receiver input cut off while tuning occurs, during which 
MUTED legend displayed oe 
Power supply ; = RECEIVER R800 f 
ac mains: 100-125V rms in SV steps and 200-250V rms in : REDIFFUSION * 
10V steps, 47-63Hz i 
variations of +10% will not degrade performance. No 
damage from surges of 100% and up to 1ms duration 


+o Se eee RSE 


Mode EDAC Bud BFO 


‘Channel Frequency Ht 
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R800 VLF/LF Receiver 


The R800 is a vif/If multi-channel and multi-mode 
receiver. Covering the 10 to 200kHz frequency range it is 
designed for fully automatic reception on msk, fsk, cw 
and fdm. Full operating parameters. can be programmed 
for up to 63 channels, 10 of which can be protected from 
accidental reprogramming R800 receiver 


Primarily designed for naval use, the R800 complies 
with the requirements of STANAG 5030 and is suitable 
for submarines, Surface ships and shore stations. It can 
be used with normal crypto equipment and a number of 
spread spectrum and frequency hopping techniques 
can also be included. 


R7000 HF Vertical Dipole 


The type R7000 antenna is a vertically polarised dipole 
for hf omni-directional transmitting or receiving services. 

The antenna can be supplied as a kit of pre- 
fabricated assemblies with all element lengths cut and 
terminated to suit a particular operational frequency. 
Alternatively, the kit can be produced for some nominal 


RT644, 645 and 650 HF Naval 
Station Refits 


The Royal Navy's standard hf fit for many years has 
been the Rediffusion 643/CJP naval station. This 
equipment is also in service with some 16 other navies. 

The RT644 enables existing users of the 643/CJP 
stations to update their present installation by replacing 
the R551N receiver (CUP) and GK203 drive unit (643) 
with the Rediffusion R500 and DU500 equipments 
respectively. 

The RT644 is composed of the R500 and DU500 
together with all the necessary cabling and systems 
interfaces. New equipments are substituted in place of 
the units removed. No other physical alteration to the 
existing installation is necessary as the updated station 
uses the cabinets, cabling, antenna couplers and power 
amplifier of the original installation. (See separate 
entries for details of DU500 and R500.) 

RT645 is an enhanced version of the RT644 refit. In 


Salvor 4 MF Transmitter 


The completely solid-state Salvor 4 is an mf transmitter 
designed specifically for main or reserve use. It meets 
the requirements of British Home Office specifications 
MPT1202 and MPT1209 covering the performance of 
main and reserve mf radio-telegraph transmitters for 
use in merchant ships. 

The transmitter provides for telegraphy transmission 
on 410, 425, 454, 468, 480, 500 or 512kHz or telephony on 


The receiver meets certain requirements of DEF STAN 
07-55 and measures 170 x 482 x 596mm. It weighs 
23kg. 


STATUS 
Evaluated by Royal Navy and West German Navy. 


lower frequency limit, say 2, 2.5, 4MHz etc, for final 
termination and trimming on site in accordance with the 
cutting tables supplied with the antenna. 

A number of vertical dipoles covering different 
frequencies can be suspended from an overhead triatic. 


Manufacturer 
Marconi Communication Systems, Chelmsford. 


N7000 antenna matching unit 


this version of the update, the manually operated 
antenna tuning unit is replaced with a remote control 
unit and interface. An automatic antenna coupler is 
provided. The power amplifier of the original installation 
is modified by the addition of a sub-octave filter 
unit. These changes to the outfit permit accurate 
antenna/transmitter matching under all sea-state con- 
ditions. There are also said to be significant improve- 
ments to the system co-site performance. 

RT650 is a new equipment in which the upgrade to the 
RT645 status of a 643/CJP equipment is carried out 
before delivery from the factory. Such an outfit is 
designed to be supplied as additional rather than 
replacement equipment. 


STATUS 

RT644 introduced in 1982, RT645 and 650 introduced in 
1984. All are in production. Sold to New Zealand, Oman 
and undisclosed African countries. 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 


RT645/650 hf naval installation 


2182kHz. The transmitter can be arranged for operation 
from 24 volts dc or 115/230 volts ac. 


STATUS 

Designed primarily for the merchant marine market 
although fitted aboard naval vessels of a number of 
countries. 


TECHNICAL SPECIFICATION 
Frequency range: 8 crystal-controlled spot frequencies 
at 410, 425, 454, 468, 480, 500, 512 and 2182kHz 
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Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 
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Transmission mode 

410-512kHz: A1A or H2A cw or mcw 

500kHz: can be locked to H2A by internal adjustments 
2182kHz: A8E with provision for changing to H38A 
Power output: typical, approx 110W in A1A, 160W pep 
in H2A and 75W pep in A3E/H3A 

Power supply 

+24V dc +10% (consumption 26A) 

115/230V ac, 50/60Hz via power supply unit 250-0873-01 
will withstand 31.5V for 5 minutes at 20°C 

Height: 422mm 
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Width: 502mm 
Depth: 502mm 
Weight: 24kg 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


Salvor 4 transmitter 
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SEACASS - Ships Electronic 
Audio Control And Selection 
System 


SEACASS is based on a range of basic units which are 
adaptable to suit the particular needs of each specific 
station or position in the installation. Standardised 
solid-state electronic amplifier and control modules are 
used 

The system operates with standard service micro- 
phone and telephone sets, both console-mounted. All 
console-mounted units conform to the requirements of 
the console system specification. All weather deck 
units are waterproof and designed for bulkhead- or 
free-mounting. Protective covers can be fitted as 
necessary 

The system provides two basic modes of communi- 
cation — point-to-point interphone and group intercom. 
The-first mode permits speech between discrete pairs of 
operators and incorporates indicator-light and buzzer 
(or bleeper) calling facilities. In the second mode 
SEACASS functions either as a point-to-multipoint 
communications link or as an open-line conference 
circuit in which a pre-arranged group of operators can 
participate. Indicator lamps at each station in the group 
are illuminated automatically when speech signals are 
present on an intercom circuit. 

Any number of point-to-point and intercom circuits 
can be provided, but the number of principal stations 
that can be connected into any one Intercom circuit is 
normally limited to seven. The network can be extended 
by the addition of small jack boxes to accommodate 
Operators who do not require any facilities beyond 
participation in that particular intercom network. 


Elements of SEACASS installed on HMS Peacock 


STATUS 
Five units sold to Hong Kong as part of Hall Russell fast 
patrol boat contract. 


Seafox Integrated Naval 
Communications System 


Seafox is an integrated C° system designed for 
submarines and light naval forces. An alternative range 
of equipment is available, designed to suit vessels 
ranging from patrol boats, mine countermeasures 
vessels and offshore patrol vessels, up to large corvettes 
and light frigates. 

Each system provides for intercom for combat system 
co-ordination and control, plus ship management, 
tactical radio communication with other ships and 
aircraft, and strategic radio communication with the 
command on shore. 

The Seafox range of equipment includes the H1073 
amplifier, H4640 transceiver, H6701 control outfit, 
H6702 internal communications system and the H1473 
automatic antenna tuning unit. 


STATUS 

The Seafox equipment was introduced in 1983. Thirty 
two systems ordered by Royal Navy. Also sold to Greece 
and Indonesia. 


H1073 250/400-watt MF/HF 
Amplifier 


When used with the H1473 automatic antenna matching 
unit and a suitable drive (eg ICS3 or H4640), the H1073 
provides a 250/400-watt transmission system designed 
primarily for naval use. Tuning is fully automatic over 
the 1.5 to 30MHz frequency range. The frequency range 
can be extended down to 240kHz as an option. Tuning 
time is typically 1.5 seconds. 

The H1073 consists of two runner-mounted drawers. 
The lower drawer houses a solid-state wide-band 
preamplifier and the final stage which is valved and 
tuned. The upper drawer houses the power supplies 
and the microprocessor-based control and monitoring 
system. 

Up to 20 channels can be stored by the processor. 
Subsequently whenever one of the stored channels is 
selected, the tune elements will be driven to the stored 
positions. 


TECHNICAL SPECIFICATION 
Frequency range 

Ed 01: 1.5-30MHz 

Ed 02: 1.5-30MHz and 240kHz-1.496MHz 


Manufacturer 
Dowty Electronics Ltd, Greenford. 


H1073 amplifier 


Power output: 6-400W mean or pep into 50 ohms load 
with level adjustable in 7 steps 

Input impedance: 50 ohms 

Output load: 50 ohm nominal 

Remote power control: 7 steps, nominally 400, 250, 
120, 60, 25, 12 and 6W 

Power supply: 115/230V ac + 10%, 48-62Hz, sp 
Consumption: 1.5kW approx 

Height: 550mm 

Width: 580mm 

Depth: 610mm 

Weight: 160kg 


OPERATIONAL SPECIFICATION 

Shock and vibration: designed to meet requirements 
for naval shipborne equipments specified in DEF-STAN 
07-55 


H4640 Transceiver 


The H4640 is a fully synthesised drive/receiver designed 
for naval shipborne use. The basic equipment com- 
prises four units mounted.in a single cabinet. These are 
the drive, receiver, synthesizer and a common power 
supply unit. This basic configuration allows for simplex 
or two-frequency simplex working: other configurations 
provide for duplex working and for the use of 
pre-/postselectors where improved out-of-band per- 
formance is required. 

Both drive and receiver cover the 1.5 to 3OMHz 
frequency range in 10Hz steps. Additionally, the receiver 
has a useful performance down to 15kHz. Up to 19 
channels can be stored in the memory for both 
drive and receiver. The memory is protected by an 
automatically recharged battery for 200 hours after 
switch-off or mains failure. Drive and receiver channels 
can be programmed from the front panel without 
interrupting traffic. 

The transceiver is also available as a transmitter drive 
(H4641) or as a receiver (H4642). 


TECHNICAL SPECIFICATION 

Modes: J3E ssb, R3E ssb, H3E comp am, A1A cw 
Frequency range: 1.5-30MHz (receiver will operate 
down to 15kHz at reduced specification) 

Power supply: 115 or 230V ac +9%, 50/60Hz 
Consumption: 200VA (160W) approx 
Temperature range 

operating: 0 to + 55°C 

storage: -40 to + 70°C 

Height 

excl shockmounts: 550mm 

Width: 580mm 

Depth: 610mm 

Weight: 88kg 


H6701 Control Outfit 


The H6701 contro! outfit has been designed to provide 
remote-control of radio communications equipment 
fitted in light naval forces and submarines. The system 
consists basically of a central control selection unit 
(csu) and a number of remote-control units situated at 
remote operating positions, together with radioteletype 
and data terminals and loudspeakers as required. 

Time division multiplex techniques are employed to 
achieve switching between the various user positions 
and the radio equipments. The controls necessary 
for selecting the user-equipment combinations, hf 
transmitter power level and hf transmit/receive muting 
are centralised. Frequency channel and audio charac- 
teristics are selected remotely by the operator. 
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H4640 transceiver 
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H6701 control outfit 


The standard system has a capacity for a maximum 
of 16 user lines and 16 equipment lines but can be 
sub-equipped for a smaller number of lines. For larger 
systems two csus can be interlinked by cross- 
connecting two or more user and equipment lines 
according to the system requirements. 

Tie outfit enables any user to be interconnected with 
any equipment, such user-equipment connections 
being displayed by leds on the csu. Both users and 
equipments can be connected in parallel. 

The remote-control unit (rcu) is available in two 
versions, one design being similar to the Royal Navy's 
VCS system and the other for bench mounting. The 
former can be interfaced with an intercom system such 
as the Marconi H6702, thus permitting the use of a 
common microphone/telephone headset. 

The csu provides the switching necessary to allow 
audio and associated control signals to be connected 
from user positions (voice, radioteletype or data) to 
radio equipment. 


H6702 Tactical Internal 
Communication Systems 


The H6702 system is designed to provide tactical 
internal communication (voice) between operational 
users in both surface vessels and submarines. Forms 
of communications available are: group, in which a 
number of users are connected in conference on a 
single speech channel; interphone, for single user to 
user connection; and broadcast, for a single user 
transmitting to multiple users on receive only. The 
basic system is designed around a central internal 
communication exchange (ice) and provides for up to 
16 user positions. There are 16 separate speech 


SELECTION DISPLAY 


channels available for voice communication between 
any combination of user/user, conference groups and 
general broadcast. Each user position can have up to 
16 keys available (depending on the number of internal 
communications control units (icsus) fitted) which can 
select particular connections to other users (or 
combinations of users) via the switching exchange. The 
connections available to each key of each user are 
programmed into the ice via front-panel push-buttons 
and held internally in a non-volatile memory. Operation 
of a key at a user position automatically interrogates the 
ice memory causing the required connection to be 
made. 

The system can be expanded to accommodate up to 
32 user positions by adding a second ice. Facilities 
are provided for interconnection to the external 
communication circuits. 


H1473 Automatic Antenna Tuning 
Unit 

The H1437 antenna tuning unit automatically matches 
the hf output from an H1073 amplifier (or the 500 watts 
combined output from a pair of such amplifiers) to whip 
antennas 7 to 12 metres long, or equivalent wire 
antennas, over the 1.6 to 30MHz frequency range. 

The matching circuit varies according to frequency 
and antenna characteristics. The main tuning elements 
are a vacuum Capacitor and inductor both driven by de 
motors under the control of a microprocessor in the 
H1073 amplifier. Silent tuning for up to 20 preselected 
frequencies can be programmed into’ the 
microprocessor. 

The weathertight cabinetincorporates alarm switches 
in the event of excessive temperature or low pressure, A 
heater is fitted to improve operation in low temperatures. 
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Internal communications exchange for use with the H6702 system 
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TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Antenna: 7-12m whips 

Rf input power: up to SOOW 

Tuning time: typically 5s 

Power supplies: dc for motors and relays provided by 
H1073 amplifier; 115 or 230V ac, 50/60Hz, sp for low 
temperature heater 


Sonobuoy Receiver Systems 


Equipment in this range of receiver systems handles, 
simultaneously, 4 or 8 channels of fm or fsk telemetry 
from deployed sonobuoys. Antenna pre-amplifier units 
are designed to enable large separations between 
antenna and receiver units = 

Two main types of equipment are the ARR 901 
receiver and command transmitter for fixed wing 
aircraft, and the Type 843 unit for naval helicopters. 
Both operate in the 134.5 to 174.625MHz frequency 
range. The ARR 901 has 8 channels, measures 197 xX 
341 x 384mm and weighs 23.6kg. The Type 843 has 4 
channels, measures 194 x 191 x 385mm and weighs 
11.4kg. 


Manufacturer 
Marconi Underwater Systems Ltd, Stoke Poges. 


Sonobuoy receiver equipment 


Survivor 3 Transmitter/Receiver 


Survivor 3 is a portable solid-state transmitter/receiver 
designed for use in survival craft and meets SOLAS and 
MPT1207 specifications. 

Solid-state automatic keying facilities enable any 
unskilled person to transmit a distress signal. Hand 
keying is also provided and a boom microphone is fitted 
to the headphones for speech transmission. Survivor 3 
can operate on all mf and hf distress frequencies (ie 500, 


Temperature range: -30 to + 70°C 
Height: 750mm 

Width: 410mm 

Depth: 250mm 

Weight: 37kg 


2182 and 8364kHz). Full instructions, in both printed 
and pictorial form, on how to operate Survivor 3 are 
given on a card contained in the cover. The cover is 
easily detached by removing the braided nylon straps 
using a quick-release catch. 

Electrical power for the unit is supplied by a 
hand-driven generator incorporated in the equipment. 
The two handles for this generator, together with the 
antennas and mast, are also stowed in the equipment 
cover. Alternatively, 24 volts from an external power 
source can be applied. 


Survivor 3 transmitter/receiver 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


TECHNICAL SPECIFICATION 

Modes 

transmit: A2A, ASE 

receive: 500kHz A2A, 2182kHz A3E, 8MHz band A1A, 
A2A 

Frequencies 

transmit: 500, 2182 and 8364kHz 
receive: 500 and 2182kHz; hf 
8341-8729kHz 

Automatic transmission 

500 and 8364kHz: 12 4s dashes separated by 1s spaces, 
followed by SOS 3 times followed by 12s and 14s dash 
2182kHz: standard 2-tone alarm distress signal 

on all frequencies, during transmission, audio signal 
heard in headphones; on 500 and 8864kHz visual 
indication also given on control panel 

Manual transmission 

500 and 8364kHz: transmitting key mounted on control 
panel 

2182kHz: boom microphone, fitted to headset, provided: 
for speech transmission 

Receiver sensitivity 

500kHz: better than 26dB above 1yV for 15dB sinad 
2182 and 8364kHz: better than 22dB above 1yV for 15dB 
sinad 

Power output (typically into antennas supplied) 

rod antenna: 1.6W on 500kHz, 2.3W on 2182kHz, 3.7W 
on 8364kHz 

wire antenna: 2.1W on 500kHz, 2.7W on 2182kHz, 4W on 
8364kHz 

Power supply 

derived from high-efficiency hand-driven generator 
alternative external 24V supply 

Antennas: 9m open wire antenna supplied for use in 
rigid hulled lifeboat, together with 5m_ telescopic 
stainless steel antenna for use in inflatable life-raft 
Height: 534mm 

Width: 250mm 

Depth: 305mm 

Weight: 16kg 
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Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


Swordfish VHF/UHF Transceiver 
(H4680) 


Swordfish is a vhf/uhf transceiver able to cover all 
military, aeronautical, maritime, air force and naval 
requirements between 30 and 400MHz. Optional 
features include ssb, satcom or eccm operation; the 
fitting of guard receivers for 121.5 or 243MHz and 
alternative remote control interfaces, This is achieved 
through an embedded microprocessor control system. 

The transmitter output power is 100 watts pep with 
provision for reduced output levels. The transmitter is 
protected from damage if antenna mismatch conditions 
arise. The receiver is capable of withstanding high level 
unwanted signals. 


It is a multi-mode frequency agile transceiver 
designed primarily for naval use but with variants 
suitable for fixed station and transportable applications. 

The transceiver operates in the frequency ranges 108 
to 174MHz and 225 to 400MHz as standard. By the 
addition of one extra module the frequency coverage 
can be extended to the 30 to 88MHz band. Channel 
spacing can be 25, 12.5 or 6.25kHz, selectable via a 
special function key on the front panel 

Standard operating modes are am, fm, cw, and fsk. 
Signals can be clear voice, digital voice, radioteletype or 
hand-keyed morse. In fm the transceiver can be used for 
Link Il tactical data nets. Voice encryption can be 
provided by an internal module or an external terminal. 

Five antenna connectors provide selection of the 
appropriate antenna according to frequency and 
operating mode. In multi- equipment fits, the transceiver 


Swordfish transceiver 
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is normally operated in conjunction with antenna 
multi-couplers. 

The Swordfish transceiver can be controlled locally 
via the front panel keypad or remotely via RS232C or 
IL-1553B bus highways, or the Marconi |CS3/Seafox 
control systems. The unit has bite. 


STATUS 
ntroduced in 1985 


TECHNICAL SPECIFICATION 

Modes: am, fm, cw, fsk; ssb, satcom, eccm optional 
Frequency ranges: 30-88 (optional), 108-174, 225- 
400MHz 

Guard receiver (optional) 

vhf: 121.5MHz 

uhf: 243 MHz 

Preset channels: 100 containing mode and frequency 
Channel spacing: 6.25 or 12.5kHz single frequency 
mode, 25kHz in frequency hopping mode 

Electronic countermeasures capability (eccm): Have 
Quick or choice of high-speed system 

Digital data: 16kbits/s transparent 

Mibf: >5000h 

Mitr: < 15 minutes (plug-in modules) 

Power output 

fm: 100W rms 

am: 90W pep 

ssb: 100W pep 

Power supply: 115/230V ac + 10%, 40-60Hz 
Consumption: <1kVA at full output 

Temperature range: -10 to +50°C 

Height: 176mm 

Width: 482mm 

Depth: 640mm 

Weight: 35kg for a fully equipped transceiver 


Manufacturer: Marconi Communication Systems Ltd, 
Chelmsford. 


UNITED STATES OF AMERICA 


9100 Linear Power Amplifier 


The 9100 power amplifier is a 1kKW broadband linear 
amplifier operating from 2 to 9OMHz without tuning. 

The power amplifier operates identically for all system 
modes. It is composed of eight solid-state 125-watt 
amplifier modules, a driver/eight-way power divider 
module, a passive eight-way power combiner module, 
an operation control, and a microprocessor for fault 
isolation to the replaceable module level. 


STATUS 
First announced in 1983. 


AM-7114/BSC-1 400-watt 
Solid-state UHF Power Amplifier 


The AM-7114/BSC-1 is a military-qualified 400-watt uhf 
power amplifier that was developed for the US Navy. 
This solid-state unit provides up to 400 watts of power 
output in the 225 to 400MHz band. Use of broadband 
techniques allows complete compatibility with any uhf 
transmitter having a carrier output of 5 to 100 watts and 
an output impedance of 50 ohms. , 

The 400-watt amplifier weighs less than 43kg and is 
housed for standard 483mm rack mounted assembly. 


TECHNICAL SPECIFICATION 
Modes 

los: am 100W, cw 400W pep 
satcom: 400W for fm, psk, fsk 
Frequency range: 225-400MHz 


AN/PRC-96 Lifeboat Radio 


The AN/PRC-96 dual-channel lifeboat radio can 
provide effective voice, code communications and 
beacon transmissions on emergency channels 121.5 
and 243MHz. Operating from self-contained lithium 
batteries, this portable personal radio transceiver 
provides homing information automatically on both vhf 
and uhf emergency channels, the standard rescue 


TECHNICAL SPECIFICATION 

Modes 

voice and high-speed data: Class AB 

fsk and cw: Class C 

ultra linear operation (reduced power output): Class A 
Frequency range: 2-90MHz 

Power output: 1kW pep and average 

Gain: 40dB nominal 

Input power requirements: 4kW from external power 
supply 

Cooling: forced air 

Power supply: external power supplies available for 
115-440V ac, 47-400Hz 

Temperature range 

operating: 0 to + 50°C 

storage: -67 to + 70°C 


Relative humidity 
operating: 0— 100% 
Height: 222mm 
Width: 482mm 
Depth: 609mm 
Weight: 39kg 


OPERATIONAL SPECIFICATION 
Shock: MIL-S-901C, Type!, Grade A 
Vibration: MIL-STD-167, Type | 
Rfi/emi: MIL-STD-461/462 


Manufacturer 
Litton Systems Inc, Amecom Division, College Park, 
Maryland. 


AM-7114/BSC-1 amplifier 


Key-up time: 200,s 

Input: 5- 100W 

Output (50 ohm): 400W +1dB 
Input impedance: 50 ohm 


frequencies used world-wide by government, military, 
and commercial agencies. 

The radio is said to be sufficiently compact and 
rugged to satisfy the environmental extremes associated 
with airborne, ground, or over-water missions. The 
AN/PRC-96 is suitable for a shipboard and lifeboat 
survival radio. 

A companion accessory test set is available with the 
lifeboat radio, radio test set TS-3527/PRC-96, part 
number 01-168405-1. This self-contained, dual-chan- 


Mtbf: 5000h 

Mttr: 30 minutes 

Temperature range: 0 to + 55°C 
Height: 152mm 

Width: 445mm 

Depth: 584mm 

Weight: <43kq 


OPERATIONAL SPECIFICATION 

Meets MIL-E-16400 electronics equipment, general 
specification 

Emi: meets MIL-STD-461 and 462 

Airborne and structure-borne noise: meets MIL- 
STD-740 

Shock: meets MIL-S-901C 


Manufacturer 
Motorola Inc, Government Electronics Group, Scotts- 
dale, Arizona. 


nel, solid-state, battery-powered tester provides stimull 
to effect go/no-go measurements of the transceiver at 
the guard channels. 


STATUS 

The AN/PRC-96 replaced the AN/URC-4. 1200 were 
ordered by the US Navy in 1972 from GTE Sylvania 
which subsequently sub-contracted production to 
C-RAN. The equipment is currently in production. 


280 SHIPBORNE RADIO/USA 


TECHNICAL SPECIFICATION 

Number of channels: 2 fixed frequencies, 121.5 and 
243MHz 

Modulation: 90% minimum 
sound pressure at microphone 
Guard channel frequency: 243 and 121.5MHz 
Antenna: omni-directional, Y,-wave 

Mtbf: 3000h demonstrated 

Power output: 200mW minimum average 
Power supply: 2.9V dc lithium battery (2 each) 
Temperature range: -28 to + 65°C 


with 0.0002dynes/cm? 


Humidity: 95% 

Altitude 

operating: 3000m 
Immersion: 1.8m max for 2h 


CASE 

Height: 343mm 
Width: 254mm 

Depth: 102mm 


AN/SRC-20A Shipborne UHF 
Transmitter/Receiver 


AN/SRC-20A consists of transmitter/receiver AN/ 
URC-9A, rf amplifier AM-1565 and radio set control 
C3866/SRC. Designed for shipborne or fixed-station 
operation, it provides am voice or tone signals on any of 
3500 channels spaced 50kHz apart in the 225 to 
400MHz band 

Crypto security scrambling is included and 19 
channels can be preset from a memory drum on the 
front panel. Incorporated circuits permit retransmission 
to two-way automatic transmission and broadband 
transmit and receive operations 

Without the rf amplifier the set designation is 
AN/SRC-21A. AN/URC-9A is also available as an 
independent transmitter/receiver. 


AN/SRC-—47(V) Man-On-The-Move 
Communication System 


The man-on-the-move communications system is based 
on the AN/PRC-114 transceiver system which makes 
extensive use of |si technology and operates in the 340 
to 8390MHz band 


AN/PRC-114(V) transceiver 


STATUS 
In production for the US Navy 


TECHNICAL SPECIFICATION 
AN/SRC-20A, AN/SRC-21A and AN/URC-9A 
Frequency range: 225-400MHz 
Power output 

AN/SRC-20A: 100W 

AN/SRC-21A and AN/URC-9A: 16W minimum 
Channel spacing: 50kHz 
Temperature range 

operating; -54 to +65°C 

storage: -62 to + 75°C 

Altitude: 3000m 


AN/SRC-20A 
Height: 140cm 
Width: 55.9cm 


It provides 500 frequency synthesised channels in 
either half-duplex or simplex format. The radio has a 
four preset channel capability and 5mW, 100mW or 1 
watt power output. Encryption can be used and the 
transceiver is designed for operation in extreme emi 
environments 

Associated with the transceiver is a protective 
helmet fitted with a noise-occluding headset. An 
amplifier/charger (type AM-7103//PRC-114) is available 
for vehicular applications 

Base station equipment comprises the 
CV-3679(V)/SRC-48(V) signal data converter which 
performs priority sequencing and switching, audio 
and digital processing and power distribution; the 


TRANSCEIVER 
Height: 152mm 
Width: 102mm 
Depth: 51mm 
Antenna: 197mm 
Weight 

incl case: 3.4kg 
excl case: 1.59kg 


Manufacturer 
C-RAN Corp, Largo, Florida 


Depth: 68.6cm 
Weight: 239.9kg 


AN/SRC-21A 
Height: 89.5cm 
Width: 55.9cm 
Depth: 67cm 
Weight: 133.8kg 


AN/URC-9A 
Height: 34.9cm 
Width: 48.3cm 
Depth: 49.5cm 
Weight: 70.3kg 


Manufacturer 
Lapointe Industries Inc, Somers, Connecticut. 


AM-7104/SRC-48(V) audio frequency amplifier; the 
C-10906/SRC-48(V) and C-10907(V)/SRC-49(V) control 
indicators; and the RT-1372/SRC-48(V) receiver/ 
transmitter 

Support equipment comprises the PP-7658/PRC 
battery charger and TS-1415/PRC transceiver test set. 


STATUS 
In service with the US Navy. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


AN/SRC-47 MOMCOMS 


AUDIO FREQUENCY 
AMPLIFIE: 
AM-7104/SRC-48(V) 


CONTROL INDICATOR 
C-10907(V)/SRC-48(V) 


BATTERY 
POWER SUPPLY 


ANTENNA COUPLER 
CU-2446/SRC-48(V) 


. 
SIGNAL DATA CONVERTER 


CONTROLANDICATOR 
C-10908/SRC-48(V) 
: 
{ 


RECEIVER-TRANSMITTER 
RT-1372/SRC-48(V) qeenece 
f TS-4173/PAC-114(V) 


| 


TRANSCEIVER 
AN/PRC-114(V) 


AMPLIFIER CHARGER 
AM-7103/PRC-114 


BATTERY CHARGER 
PP-7988/PRC 


CV-3679(V)/SRC-48(V) 


Schematic of AN/SRC-47(V) 


AN/URC-—77 HF/SSB Transceiver 
Type SR-210M 


The AN/URC-77 hf/ssb transceiver is a rugged marine 
equipment, the frequency of which can be changed in 
the field.lt is possible to dismantle an SR-210M 
transceiver in less than half an hour using only a single 
tool, a Philips screwdriver 

The AN/URC-77 is available as either an SR-210MS 
simplex model or SR-210MD two-frequency simplex 


(half-duplex) model. The simplex model can be 
changed to a duplex model by the addition of 
AR-258 switching module and AR-257 duplex frequency 
generator board. The mode is programmed 
automatically 


STATUS 
In service with the US Navy 


TECHNICAL SPECIFICATION 
Modes: J3E usb, H3E, R3E 
Frequency range: 1.6-30MHz 


Number of channels 

up to 10 

all channels can be simplex or 2-frequency simplex 
(half-duplex) 

Bandwidth: 3kHz 

Antenna impedance: 50 ohms 

Audio output: 4W (speakers) O0dBm (600 ohms) 
Power output 

pep: 125W 

average: 100W 

am carrier: 31W 


Power supply 

350W max 

115V ac sine or square wave, 47-63Hz 
115/230V, 47-63Hz 

12, 24 or 32V dc 

Temperature range: -30 to + 65°C 


AN/URC-—88 HF Transceiver 


The AN/URC-88 is an advanced version of the 
AN/ARC-142 and AN/ARC-161, which are in service. It 
provides multi-mode, multi-purpose communications 
for voice, teletype and data. The set is compatible with 
the Link 11 data system and normal and secure 
narrow-band (cipher/crypto) communication modes. 
The hf radio is suitable for submarine, ground, 
shipboard and transportable uses. 

The AN/URC-88 is a 1kW radio set and operates for 
more than 1000 hours between failures. It can provide 
simop communications (simultaneous operation of 


Height: 184mm 

Width: 413mm 

Depth 

incl power supply: 432mm 
Weight: 21 8kg 


collocated hf sets) with the addition of supplementary 
equipment. Control functions for simop are built into the 
basic units so that available wiring need not be 
modified. The unit can be remotely operated from up to 
60 metres 


STATUS 
In service with US Navy submarines, 


TECHNICAL SPECIFICATION 

Modes: voice, voice processing, ame data (usb), 
diversity, Isb 

Emissions: A1A cw, H3E ame, J3E usb/Isb, BBE, BOW, 
J2B tty, audio fsk 


AN/URC-88 hf transceiver 


AN/URC-93(V) UHF Transceiver 


Collins has developed and is producing the AN/ 
URC-93(V) under contract to the US Navy. The 
equipment, OR-176(V), is a family of uhf radios 
operating on 7000 channels (25kHz channel spacing) in 
the 225 to 400MHz frequency range. This US Navy 
transceiver family consists of four shipboard versions 
for voice, satcom, anti-jam, |pi, data and wide-band 
communications. 

The OR-176(V) transceivers provide, through module 
substitution, capabilities ranging from 30 watts am to 
30/100 watts am/fm/fsk/eccm spread-spectrum systems 
and satellite communications. The radio becomes a 
fast-hop frequency agile voice/data radio with the 
substitution of three modules. This capability is 
achieved without chassis changes. 

Control and monitoring of the AN/URC-93(V) trans- 
ceivers are via a serial data stream from either a local- or 
a remote-control unit. The built-in test can be activated 
from either the local or remote position. The remote- 
control unit contains a solid-state, 20-channel preset 
memory with push-button channel storage. 


STATUS 
In production for the US and NATO navies. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Number of channels: 7000; 25kHz steps 

Protection: against radars AN/SPS-43, AN/SPS-37 and 
AN/SPS-40 

Internal frequency standard: 1MHz, 3 = 10’ (oven/ 
dual), 1 x 10® (texo) 

Mttr: 15 minutes 

Mtbf: 2150h 

Power supply: 115/230V, 50-400Hz, sp 

Height: 311mm 

Width: 483mm 

Depth: 571mm 

Weight: 59kg max 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


USA/SHIPBORNE RADIO 281 


Manufacturer 
Scientific Radio Systems Inc, Rochester. New York. 


Frequency range: 2-30MHz 

Number of channels: 280,000 

Channel spacing: 100Hz 

Mtbf: 1000h 

Power output (selectable) 

1kW, 400W pep and average into 50 ohms 
tune power: 100W nominal 

Power supply: 115V ac, 400Hz, 3-phase 


RECEIVER/TRANSMITTER 
Height: 194mm 

Width: 127mm 

Depth: 446mm 
Weight: 9.07kg 


RF AMPLIFIER 
Height: 162mm 
Width: 257mm 
Depth: 470mm 
Weight: 15.87kg 


RADIO SET CONTROL 
Height: 67mm 
Width: 146mm 
Depth: 92mm 
Weight: 0.68kg 


TRANSCEIVER/RECEIVER (EACH CABINET) 
Height: 267mm 

Width: 483mm 

Depth: 526mm 

Weight: 7.71kg 


OPERATIONAL SPECIFICATION 
MIL-E-16400, Class | 
Rfi: MiIL-STD-461 


Manufacturer 
RCA Government Communications Systems Division, 
Camden, New Jersey. 


AN/URC-93(V) uhf transceiver 


AN/URC-93(V) configurations 


am voice/ fm Link 11 
Configuration secure voice 
voice 
OR-176(V)1 x x x 
OR-176(V)2 x x x 
OR-176(V)3 x x x 
OR-176(V)4 x x x 


OPERATIONAL SPECIFICATION 
Designed to MIL-E-16400 


Link 4/ spread satcom mode 
Link 4A spectrum 
(eccm) 
re x x full- 
duplex 
x x full- 
duplex 
x x half- 
duplex 
x simplex 
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AN/URC-97 (HF—122) HF Radio 


The HF-122 is an hf radio set designed primarily for 
shipboard, fixed or transportable applications. The 
equipment has been assigned AN/URC-97 nomencla- 
ture, and has many features in common with the 
AN/ARC-153, the AN/ARC-157 and the HF-121 (AN/ 
ARC-512; AN/ARC- 191) 

The HF-122 consists of three major items: a 
remote-control head, a power amplifier, and a receiver/ 
exciter with optional internal preselector. An antenna 
coupler is also normally required to match the antenna 
to the 50-ohm transmitter impedance; a variety of 
standard Rockwell-Collins antenna couplers can be 
used to match the HF-122 to virtually any antenna type 
The equipment includes internal cooling blowers and is 
designed for a sheltered environment 

The radio set has simop capability and is optimised 
for data operation, resulting in improved performance 
in voice and teletype operation. Standard ssb, isb, and 
ame modes are included. 

Automatic self-test is a key feature of the HF-122. It 
produces a go/no-go summary in any mode or 
frequency, transmit or receive, using built-in stimuli 


TECHNICAL SPECIFICATION 

Modes: ame, voice |sb/usb/isb, data |sb/usb/isb 
Frequency range: 2-30MHz 

Number of channels: 280,000 in 100Hz steps 

Power output: selectable to 1kW, 500 or 100W +1dB 
pep or average 

Vswr: specified power output into 1.3:1 vswr 
Temperature range: 0 to + 50°C, extended temperature 
range version available 

Altitude: 3000m 


OPERATIONAL SPECIFICATION 
Environment: to MiL-E-16400 

Humidity: per MIL-E-16400G 

Vibration: MIL-STD-167, Type |, solid mount 
Shock: MIL-S-901C, Grade A, Type A, Class | 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa 


AN/URR-79(V) VLF/LF/MF/HF 
Radio Receiver ; 


The AN/URR-79(V) is a Harris RF-590 radio receiver 
configured for the US Navy. It is designed to serve as a 
replacement for the AN/WRR-3 vif, AN/SRR-19 If and 
R-390 mf/hf receivers for shipboard use. 

The receiver comprises two units, the R-2368/URR 
high performance isb receiver and the C-11891/G 
remote control unit. The R-2368 operates in the 14kHz to 
30MHz range with 1Hz tuning increments. Rapid tune 
time and internal scan capabilities make the receiver 
suitable for surveillance and other applications. Built in 
test equipment allows diagnosis and malfunction 
isolation with front panel display information 


STATUS 
Contract awarded by US Navy in 1987. 


Manufacturer 
Harris Corp, Rochester, New York 


Ae ABE yng 
onrorr pcan ROE 


HF-122 hf radio 


AN/URR-79(V) 


AN/URT-—23D HF Transmitter 


AN/URT-23D is a 1kW pep isb radio transmitting 
set designed for reduced and suppressed carrier 
applications, including voice and radioteletype, at 
shipboard, submarine and fixed-station installations 
Seven operating modes transmit voice, cw, teletype and 
simultaneous voice/teletype and Link 11 (TADIL A) data 
signals from either local or remote locations. The 
complete 2 to 30MHz frequency range is covered in 
synthesized 100Hz increments and rapid selection of 
any one of the 280,000 available communication 
channels is possible. The AN/URT-23D is designed for 
use with antenna coupler group AN/URA-38 for 
automatic antenna system tuning and with a standard 
12-wire cable remote-control system using up to three 
C-1138/UR radio control sets 


STATUS 
In service with the US Navy 


TECHNICAL SPECIFICATION 

Modes: am, cw, usb, Isb, isb, radioteletype, simul- 
taneous isb telephony and radioteletype and data for 
Link 11 

Frequency range: 2-30MHz in synthesised 100Hz steps 
Power output 

1kW pep in sideband and comp am modes, 1kW 
average in cw and teletype modes into 50 ohm load 
front panel control for continuous power reduction to 
100W pep 

Vswr: automatic power limiting to prevent equipment 
damage for vswr <1:1 

Keying rate 

radioteletype: 80baud 

cw: 32baud 

selectable +85 or +425Hz radiotelelyve fsk 

Audio input 

local and balanced: 30 ohms 

remote connectors: 600 ohms 

Power supply 

PP-3916B/UR: 440 or 208V ac +10%, 3-phase, 60Hz 
+5% 

PP-3917B/UR: 115V ac + 10%, 3-phase, 400Hz +5% 


Consumption: 3.5kW max transmitting (1kW standby) 
at 440/208V ac, 60Hz or 115V ac, 400Hz 

Temperature range 

operating: 0 to + 50°C 

storage: -62 to + 75°C 

Relative humidity: up to 95% with continuous duty 
cycle 

Height: 897mm 

Width: 500mm 

Depth: 508mm 

Weight: 166kg 


OPERATIONAL SPECIFICATION 
Shock: MIL-S-901, Grade A, Class ll, Type | 
Vibration: MIL-STD-167, Type | 


Manufacturer 
Stewart-Warner Electronics, Chicago, Illinois. 


AN/USC-—38(V) Satcom Terminal 


The AN/USC-38(V) is an ehf communications terminal 
configured for use on surface ships and submarines as 
in-shore based installations. It is part of the Navy EHF 
Satcom Program (NESP). The terminal comprises 
three equipment groups; a high power amplifier, a 
communications equipment group and three antenna 
pedestals depending on the application. The high 
power amplifier contains all the necessary circuitry for 
frequency upconverting and amplifying the shf and 
local oscillator signals provided by the microwave 
processor section of the communications equipment 
group to a Q-band output signal. The amplifier 


incorporates high power transistors, inverter power 
supplies, a Q-band coupled cavity twt and microproces- 
sor control and fault location circuitry. The communi- 
cations equipment group comprises the following 
sub-assemblies: power distribution unit, terminal control 
unit, terminal control processor, modem, microwave 
processor, antenna position control unit and heat 
exchanger. The three antennas are a 139mm dual band 
antenna for submarine mounting, a 876mm Cassegrain 
antenna for shipboard use and a 1828mm main 
reflector for shore installations. 

The AN/USC-38(V) meets various environment speci- 
fications for shock, vibration, inclination, temperature, 
humidity, emc/emi and nuclear hardening 


TECHNICAL SPECIFICATION 

Uplink frequency: 45.5GHz 

Uplink bandwidth: 2GHz 

Downlink frequency: 20.7GHz 

Downlink bandwidth: 1GHz 

Data rates: 75-2400bps up to 12 active channels 
Power inputs: amplifier: 440V, 60Hz, 2400W 
communications equipment: 115V, 60Hz, 1450W (sub- 
marine), 1675W (ship), 1550W (shorebased) 


Manufacturer 
Raytheon, Marlboro, Massachusetts. 


AN/UYS-—2 Signal Processor 


The AN/UYS-2 enhanced modular signal processor 
(emsp) is claimed to be the first military qualified, 
data flow computer. It is a family of programmable 
Navy-standard processors designed to meet signal 
and data processing requirements for surface, air, 
submarine, and shipboard applications. Different con- 
figurations execute- from 84 million to over 1 billion 
floating point operations per second. The AN/UYS-2 


AN/WQC-2A Sonar 
Communication Set 


AN/WQC-2A is an underwater communication system 
for surface ships, submarines and shore installations. 
The complete system provides an ssb, general-purpose 
voice and cw communication set, consisting of a control 
station, a remote-control station, a receiver/transmitter 
and If and hf transducers. 

The AN/WQC-2A set transmits and receives voice, 
audio and low-speed telegraphy in two frequency 
bands, high and low, which are used for close- and 
far-range underwater communications respectively. 
Signals in the If band can be transmitted further with 
less attenuation. The hf band is used for close-range 
communications and has a higher intelligibility index. In 
addition, the system provides for utilisation, through 
separate input and output connectors, of the final 
transmitter amplifier over a frequency range of 100Hz to 
13kHz. The system also has a self-test mode. 

The control station is the primary operating position 
for the communication set and provides the required 
controls and indicators. It contains a hand microphone 
for voice transmission, a loudspeaker and headset 


provides complete user programming environments 
(including automatic source code generations), very 
high order language programming, and full military 
support. Navy studies show the emsp programming 
method reduces costs to develop and maintain 
application software by over 60%. Ada compatibility is 
being implemented in the avionics version of emsp 


STATUS 
The Navy has begun a program to repackage the emsp 
on to SEM Format E cards, which will be more suitable 
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for airborne applications. SEM Format B units are being 
shipped to users, including the P-3C Update IV, the 
AN/SQQ-89, and the FY 89 Submarine Combat System 
Over $57 million worth of the equipment has been 
ordered by Naval Sea Systems Command, Arlington, 
Virginia 


Manufacturer 
AT&T Federal Systems, Greenboro, North Carolina 


outlet for audio reception, and various power and mode 
controls to establish the operating mode of the system 

The remote-control station is the secondary operating 
position and contains only the microphone, loud- 
speaker, headset and volume control provisions of the 
primary control station without any of the other control 
functions. The remote-control station is used only in 
installations which require voice transmission and 
reception facilities at a second location. 

The receiver/transmitter contains the main electronic 
assemblies of the system. It consists of a rack-type 
cabinet with three removable drawer assemblies 


STATUS 
In production for US and NATO navies. 


TECHNICAL SPECIFICATION 
Modes: cw voice, 3 auxiliary and test 
Modulation: ssb, suppressed carrier 
Propagation: underwater acoustic 
Beam pattern: omni-directional 
Frequency range (transmitter) 

If band: 1.45-3.1kHz 

hf band: 8.3-11.1kHz 

auxiliary mode: 100Hz-13kHz 


Broadband Communications Bus 


The broadband communications bus is a modular 
network for video, voice and high- or low-speed data 
suitable for shipboard, land-based and airborne 
applications. The bus has over 2000 individual channels 
any of which may be time shared (IEEE 802, 803, 


Combatant Ships Integrated 
Communications System 


The Combatant Ships Integrated Communications 
System (CSICS) is a modular frequency division bus that 
can accommodate 2300 separate channels operating 


COM 160 VHF Marine 
Radiotelephone 


The COM 160 is a microprocessor-controlled synthe- 
sised full duplex or simplex vhf marine radiotelephone. 
The unit conforms to military specifications of the 
AN/URC-80(V)5 as well as FCC Acceptance for mobile 
and base station operation. 

The COM 160 is designed for multiple remote 


Model PA—5050 Power Amplifier 


The model PA-5050 solid-state powr amplifier features 
continuous duty operation and is used with exciters 
Capable of ssb, cw, ame, and data transmission. 
Suitable for shipboard, shore-based or shelter use, the 
amplifier has its own power supply capable of delivering 


MIL-STD-1553 or other protocols) or dedicated point- 
to-point. The data and voice/video bandwidth is 
10Mbits or 20MHz. The bus interfaces to MIL-STD-1553, 
RS422/433, IEEE 802, MIL-STD-1397 and many others 
The system features multi-level security, distributed 
PABX services, automatic diagnostics and computer- 
to-computer to terminal distribution. 


Power output (typical operation) 

If band: 600W at band centre 

hf band: 450W at band centre 
auxiliary mode: 1kVA 

rated, continuous: 1kVA 

rated, 0.2 duty: 1.4kVA 

reduced: '/,, power 

Receiver complement (2 receivers) 
If band receiver: 1.45-3.1kHz 

hf band receiver: 8.3-11.1kHz 
Warm-up time: 10s 

Heat dissipation: 3.5kW 

Cooling: ambient air 

Power supply: 115V ac +10%, 60Hz +10%, sp, 37A 
max 

Temperature range 

operating: 0 to +50°C 

Weight: 222 3kg 


Manufacturer 
General Instrument Corp, Hicksville, New York 


Manufacturer 
E-Systems, St. Petersburg, Florida. 


between 5 and 450MHz. The system replaces hard-wired 
installations which require large amounts of cable, 
switchboards and patch lines to connect radios, 
facsimile terminals, displays and related equipment. The 
CSICS utilises coaxial cable to link together all exterior 
communication radios, modems, computers and data 
banks with aclaimed high level of automation and lower 
emi/rfi than conventional systems. 


operations, has a second receiver built-in and is fully 
waterproof. The unit has separate data inputs and 
outputs for up to 1200 baud transmission as well as 
status display of all operating conditions. Direct digital 
synthesised phase lock loop circuitry provides full 
coverage of all US and international maritime vhf 
channels. The COM 160 has optional private channels 
for qualified users and automatic busy channel search 
of up to 104 channels. It operates from 115 to 230 volts 
ac, 50 to 400HZ sp, or 12/24 volts dc, and weighs 21.8kg. 


the 50-volt power requirements of the PA-5050. The 
amplifier operates in the 1.6 to 30MHz range and has a 
power output of 1kW peak and average. The PA-5050 
measures 177 x 482 x 533mm and weighs 31kg. 


Manufacturer 
Cubic Communications, San Diego, California. 


PA-5050 power amplifier 


STATUS 
First system to be installed in US Navy guided missile 
destroyer by 1992. 


Manufacturer 
Rockwell, Autonetics Marine System Division, Anaheim, 
California. 


TECHNICAL SPECIFICATION 

Frequency range: 155.5-163.5MHz 

Channel spacing: 25kHz 

Number of channels: all US, |TU and weather 
Optional private channels: 100 

Power output (mobile): 25W 

Power output (base):50W 

Duty cycle: 100% continuous 

Operating temperature: -35 to + 55°C 


Manufactuer 
Intech, Santa Clara, California 
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MSR 140 HF Communications 
System 


The MSR 140 hf communications system is a radio 
station comprising the MSR 5050 receiver, MSR 6700 
exciter and MSR 1020 1kW linear amplifier. An hf 


MSR 5050A Receiver 


The MSR 5050A is an hf communications receiver 
Depending on the options specified it has the following 
capabilities: choice of direct frequency selection or 
sweep tuning in one receiver; tuning in 10Hz increments 
from 10kHz to 30MHz; automatic scanning of up to 99 
programmed channels, either sequentially or in groups; 
frequency stability of 1 part in 10° as standard (1 part in 
10° optional); isb capability; all usual reception modes, 
including Isb, usb, isb, cw, rtty, am and nbfm (rtty 
requires external modem); keypad selection of standard 
and optional bandwidths; provision for internal auto- 
matic preselector, capability for computer control: 
capability for remote control over telephone lines; anda 
synthesised bfo with 10Hz increments 

It can be used alone as a receiver for monitoring/ 
surveillance applications, or it can be integrated into an 
hf communication system where isolated-receiver sites 
are operated by remote control, or it can serve in 
complex monitoring projects where groups of receivers 
are controlled by a computer 


TECHNICAL SPECIFICATION 

Frequency range: 10kHz-30MHz In 10Hz increments 
Tuning method: keypad entry or variable rate sweep or 
channel scan 


transceiver is also available for simplex/half-duplex 
operation. There is extensive use of microprocessor and 
solid-state technology. Chassis are designed to meet 
MIL-STD-810C for shock and vibration 


Manufacturer 
Mackay Communications Inc, Raleigh, North Carolina 


MSR 140 communications system 
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MSR 5050A receiver 


Power supply: 115/230V ac +10% (operational at 
+15%), 47-64Hz, 60W typical 

Temperature range: -10 to + 50°C 

Height: 133mm 

Width: 483mm 

Depth: 443mm 


R-—1051H/URR Tactical Data 
Information Link 11/Tadil A Digital 
Data Receiving Set 


The R-1051H/URR is a triple-conversion superhetero- 
dyne, independent sideband communications receiver 
designed for a wide range of applications, including 
voice and radioteletype in shipboard, submarine, and 
fixed-station installations. The complete 2. to 30MHz 


Radio Frequency Distribution Unit 


This radio frequency distribution unit (rfdu) is designed 
to obtain better surveillance intelligence by allowing the 
presentation of a ‘clean’ signal spectrum to Cubic’s 
receivers without the interference of nearby transmitters 
This is particularly helpful when, for example, a 


frequency range is covered in synthesised 100Hz 
increments, permitting selection of any one of 280,000 
communication channels. Operating modes provide 
reception of data, voice, continuous wave, teletype, and 
simultaneous voice/teletype signals 


TECHNICAL SPECIFICATION 

Modes: |sb, usb, isb, am, cw and radio teletypewriter 
Frequency range: 2-30MHz in 100Hz increments, or 
2-30.9MHz with continuous vernier tuning between 
1kHz increments 

Power supply: 115V ac +10%, sp, 48-420Hz 


high-power transmitter aboard ship would otherwise 
interfere with a collocated receiver 

Under contract by the US Navy with delivery originally 
scheduled for October 1986, the rfdu accomplishes its 
task by processing incoming radio signals, rejecting 
unwanted transmissions and directing wanted signals 
to as many as eight separate receivers at one time 

With eight fixed band-reject filters and four tunable 
notch filters, the signal spectrum can be adjusted to 


OPERATIONAL SPECIFICATION 
Shock/vibration: to MIL-STD-810C 


Manufacturer 
Mackay Communications Inc, Raleigh, North Carolina. - 


Consumption: 7OW 
Temperature range 
operating: 0 to + 50°C 
storage: -62 to + 75°C 
Height: 157.5mm 
Width: 441mm 

Depth: 470mm 
Weight: 34kg 


Manufacturer 
Stewart-Warner Electronics Division, Chicago, Illinois. 


remove many segments of unwanted signals. The 
tunable notch filters can also be ‘stacked’ to block out 
very close, overpowering transmissions 

The unit was designed for use with the R-2307/U 
receiver, also under Navy contract. However, the eight 
band-reject filters can be engineered for placement 
anywhere in the 2 to 30MHz hf band. The rfdu can also 
be operated via the standard IEEE-488 interface and 
remotely-controlled by computer 
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In addition the rfdu reduces the number of antennas 
required for reception. Rather than one antenna for 
each receiver, the unit distributes the signal to all eight 
receivers from a single antenna. 


Manufacturer 
Cubic Communications, San Diego, California 


Rfdu for up to eight receivers 


Submarine Communication Buoys io TRIDENT 


A series of communication buoys have been developed 
with free-flooding hydro-dynamically shaped bodies 
that are submarine-towed. Each buoy’s reinforced, 
plastic shell is stable at high speed, following the 
wave profile at a preselected depth. Because it is 
free-flooding, electronic instrumentation is housed in 
pressure-proof titanium canisters entrapped in syntactic 
foam inside the buoy. 

Electronic circuits for depth keeping and buoy 
scuttling, power regulation and distribution, communi- 
cations control logic, signal preconditioning and 
amplification and transceiving are contained within 
these canisters. Antennas, mounted on the towed buoy, 
receive and transmit radio signals (depending upon POLARIS/POSEIDON 
buoy configuration) which are carried to and from the 
submerged submarine by a 455-metre long (maximum) 
tow cable. 

The buoy deployment and storage assembly, which 
mounts directly onto the submarine superstructure, 
contains a pressure-proof winch, buoy cradle and 
other equipment for streaming the buoy behind the 
submerged submarine. In addition, the system includes 
a motor controller, buoy deployment status and control 
unit, On-board radio frequency signal processing 
circuits, television camera and monitor, hull penetrators, 
cabling and isolation transformers. 

Buoys weigh approximately 405kg and measure 1 x 
0.76 x 2.5 metres (including fins). 


Spears communication buoys 


STATUS 
Buoys of this type are used by the US Navy. 


Manufacturer 
Spears Associates, Norwood, Massachusetts. 
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AN/PRQ—501 Personal Locator 
Beacon 


The personal locator beacon AN/PRQ-501 is a 
lightweight emergency beacon/transceiver which serves 
two main purposes: to act as a radio beacon on which 
search and rescue forces can home and locate downed 
aircrew and to provide voice communication between 
rescue forces and downed aircrew. 


STATUS 
In service with the Canadian armed forces. 


TECHNICAL SPECIFICATION 
Frequency range 

transmit and receive: 243 and 282.8MHz 
Power output (pep) (at 0°C) 

beacon: 325mW minimum 

voice: 200mMW minimum 

Power supply: 13V dc nominal 

Height: 149mm approx 

Width: 79mm approx 

Depth: 38mm approx 

Weight 

estimated, incl lithium battery pack: 625g 


TRANSMITTER IN BEACON MODE 
Operating frequency: 243MHz +0.003% 


Survival Radio Set (SRS) 


The Survival Radio Set (SRS) is a lightweight emergency 
beacon/transceiver which is used for two main 
purposes: to perform as a radio beacon on which 
search and rescue forces can home and locate downed 
aircrew and to provide voice communication between 
rescue forces and downed aircrew. The SRS is 
automatically activated during ejection by means of an 
acceleration switch or can be manually activated. It is 
normally carried in a pocket of the aircrew's lifevests. 


STATUS 
In service with the Swedish Air Force 


TECHNICAL SPECIFICATION 

Operating frequencies: 121.5 and 24383MHz 

Power supply: 13.4V dc nominal 

Temperature range: -20 to + 55°C 

Height: 150mm (plus 20mm at antenna connector) 
Width: 75mm 

Depth: 25mm 

Weight 

incl lithium battery pack: 500g 


BEACON MODE 
Operating frequencies: 
taneously 


121.5 and 243MHz simul- 
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CANADA 


Peak envelope power 

at + 25°C: 325mW minimum 

at -20°C: 165mW minimum 

Occupied bandwidth: 25kHz max at -25dB 
Transmission time: 24h minimum at 0°C 
Audio frequency 

lower limit: 300Hz +20% 

upper limit: 1kHz +20% 


TRANSMITTER IN VOICE MODE 

Operating frequency 

dual channel selectable 

channel 1: 243MHz +0.003% 

channel 2: 282.8MHz +0.003% 

Peak envelope power 

at + 25°C: 200mMW minimum 

at -20°C: 100mW minimum 

Occupied bandwidth: 25kHz max at -25dB 
Modulation: am carrier 


RECEIVER 

Operating frequency 
dual channel selectable 
channel 1: 243MHz 
channel 2: 282.8MHz 


NATO stock number: 5826-21-875-2857 


Manufacturer 
Garrett Canada, Rexdale. 


Power output 

121.5MHz: 80mW perp minimum 
243MHz: 300mW perp minimum 
Transmission time 

0 to +55°C: 12h minimum 

-20°C: 8h minimum 

Transceiver operating frequency: 
240-246MHz 

Modulation: A2A am rectangular wave form (continu- 
ous downward sweep) 


120-123 and 


TRANSMITTER IN VOICE MODE 
Operating frequencies: 
simultaneously 

Power output 

121.5MHz: 50mW pep minimum 
243MHz: 200mW pep minimum, 90% mod 
Occupied bandwidth: 25kHz max at -25dB 
Modulation: am carrier 


121.5 and 243MHz 


RECEIVER 
Operating frequency: single channel, 243MHz 
Stability: better than 0.005% 


Manufacturer 
Garrett Canada, Rexdale. 


BEACON-RADIO set 
AN/PRO-501 


AN/PRQ-501 personal locator beacon 


Survival Radio Set 


CHINA (PEOPLE’S REPUBLIC) 


CT-3 Airborne Radio 


The CT-3 is an airborne am vhf radio set covering the 
100 to 150MHz frequency range. It has 601 channels, of 
which 20 may be pre-set. When a vhf antenna with a 


JDF—2HF SSB Transceiver 


JDF-2HF is a solid-state automatic turning ssb airborne 
radio station designed for fighter/interceptors, bombers, 
helicopters and air freighters. Operation in the 2 to 


travelling wave coefficient of more than 0.4 is used and 
the radio is operated at 14 watts, communication range 
is over 120km (flight altitude of 1000 metres), 230km 
(flight altitude of 5000 metres) or 350km (flight altitude of 
10000 metres). Maximum permissible altitude is 25000 
metres. Channel spacing is 83.3833kHz. 


11.999MHz frequency range, the transceiver’s modes 
are A3J usb and Isb, A2J usb cw and Isb/cw, and A3 am. 
The full set consists of a transceiver, an antenna tuner, 
and a preset control box. Power output ranges from 15 
to 50 watts. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


3520 HF/SSB Airborne 
Transceiver 


The 3520 hf/ssb system has been designed for use 
in various military aircraft/helicopters. The system 
comprises the 3520A() transmitter/receiver, the 3520B() 
remote-control, the 3596A() antenna coupler and the 
3520C() adaptor for the retrofit. 

The transceiver meets the requirements defined by 
ARINC 719, and is contained in a six-mcu case. It can be 
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operated using single or dual controls. The digital 
pre-selector 3597A() can be supplied for dual instal- 
lation applications. 

The transceiver is fully solid-state and includes a 200- 
or 400-watt power amplifier. It is compatible with all 
antenna couplers. Bite is included. 

The system 3520 can be used to replace the 618T-2. 


STATUS 

In production and in service since 1984 with French Air 
Force for retrofit and new aircraft, and helicopters 
installations. 


3520A transceiver 


3527 HF/SSB Airborne 
Transceiver 


The 3527 airborne transceiver system is designed for 
airborne applications. It has been developed for aircraft 
early warning (French Navy Program ATL2). 

The system comprises the 3527F transmitter/receiver, 
the 3527H remote-control, the 3596A antenna coupler, 
the 3597A digital preselector and the 3598A fsk modem. 

The fully transistorised transmitter supplies a modu- 
lated peak power of 400 watts. The transceiver is driven 
by adigital synthesizer which provides 280,000 channels 
spaced at 100Hz intervals. A preselector filter provides 
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TECHNICAL SPECIFICATION 
Modes: usb, ame, cw, data 
Frequency range: 2-30MHz in 100Hz increments 
Number of channels: 280,000 
Power output: 200 or 400W pep, 125W average 
Mtbf (system): >1500h in military airborne 


environment 
Power supply: 115V ac 400Hz, 3-phase; 28V dc optional 


Temperature range: -55 to + 70°C 
Altitude: Aircraft-supplied cooling air required above 
15,000m 


3520A() TRANSMITTER/RECEIVER 
Height: 194mm 

Width: 190.5mm 

Depth: 318mm 

Weight: 13.8kg 


3596A() ANTENNA COUPLER 
Height: 192.5mm 

Width: 261mm 

Depth: 320mm 

Weight: 11.5kg 


3520B() REMOTE-CONTROL 
Height: 66.7mm 

Width: 146mm 

Depth: 184mm 

Weight: 0.9kg 


3597A() PRESELECTOR 
Height: 197.5mm 
Width: 124.5mm 
Depth: 521.5mm 
Weight: 9.8kg 


Manufacturer 
LMT Radio Professionnelle, Boulogne-Billancourt. 


simultaneous operation of two 3527H units on the same 
aircraft, one for transmission, the other for reception. 

The antenna coupler accommodates 10- to 30-metre 
long-wire antennas. The fsk modem handles messages 
of 50 or 100 baud in a five-moment code format. Bite 
facilities are included. 


STATUS 
In production for the French Navy. 


TECHNICAL SPECIFICATION 

Modes: usb, data (usb), cw, Link 11 

Frequency range: 2-30MHz in 100Hz Increments 
Number of channels: 280,000 

Power output: 400W pep/200W average (ssb) 


3527 transceiver 


4600 Series (TRAP 138) VHF/AM 
Transceivers 


The 400 vhf/am transceiver is a remote-controlled unit 
designed for air traffic and air-to-ground communi- 
cations in the 118 to 144MHz frequency range, with 
25kHz channel spacing 


The transceiver, developed for extremely hostile 
environments, is Suitable for combat aircraft, helicopters 
and transport aircraft. It has a nominal 15-watt 
power output, instantaneous frequency changing, and 
operates in A1A and A8E modes. 

Alternative control units have been developed to meet 
the configurations of various aircraft. Bite is integral 
The 4650 transceiver measures 90 x 65 x 385mm (%, 


Power supply: 115V ac, 400Hz, 3-phase 
Altitude: designed to operate up to 15,000m between 
-55° and + 70°C 


3527F TRANSMIT TER/RECEIVER 
Height: 194.5mm 

Width: 257mm 

Depth: 432.5mm 

Weight: 23.9kg 


3596A ANTENNA COUPLER 
Height: 192.5mm 

Width: 261mm 

Depth: 320mm 

Weight: 11.5kg 


3527H REMOTE-CONTROL 
Height: 66.7mm 

Width: 146mm 

Depth: 158mm 

Weight: 0.9kg 


3597A PRESELECTOR (%, ATR LONG) 
Height: 197.5mm 

Width: 124.5mm 

Depth: 521.5mm 

Weight: 9.8kg 


3598A FSK MODEM (¥, ATR SHORT) 
Height: 193.5mm 

Width: 57.5mm 

Depth: 317mm 

Weight: 2.5kg 


OPERATIONAL SPECIFICATION 
Designed to STANAG OTAN 5035 and AIR 7304 


Manufacturer 
LMT Radio Professionnelle, Boulogne-Billancourt 


atr ‘dwarf') and weighs 3.8kg. Its associated 4620A 
control unit measures 58 xX 65 x 155mm and weighs 
0.6kg 


STATUS 
In production and in service with the French Air Force, 
Navy and Army on more than 20 types of aircraft 
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Manufacturer 
Socrat, Paris. 


4600 transceiver and control unit 


6800 Series UHF/AM Transceivers 


The 6800 uhf/am 5-watt airborne remote-controlled 
transceivers meet severe electrical and environmental 
conditions and are suitable for use in many types of 
helicopters and fixed-wing aircraft. These equipments 
provide air-to-air and air-to-ground communications in 
the 225 to 400MHz range and have 7000 channels with 
25kHz spacing. Operating mode is ASE. 


12000 Series VHF Transceivers 


The 12000 is a remote-controlled vhf transceiver 
designed for air traffic and air-to-ship communications 
in the 100 to 173MHz frequency range. The am/fm 
radio can operate with direction finding equipment, 
sono-buoys in anti-submarine warfare, and is capable 
of radio relay and voice scrambling. It has basic output 


12100 Series VHF/FM 
Transceivers 


The 12100 series are tactical vhf/fm remote-controlled 
airborne transceivers designed specifically for air-to- 
ground communications between military aircraft and 
ground forces. The 12150-01 is a direct replacement for 
the TRAP 113. The 12150-02 is packaged as ¥, atr short. 
Both versions cover the 30 to 88MHz frequency band 
and are capable of cyphered voice, homing and radio 
relay. Selection of 25 and 50kHz channel spacing 
provides compatibility with older ground stations. 
Nominal carrier output power is 15 watts, with a 
reduced power output of 1.5 watts. The 12150-01 
measures 200 x 100 x 340mm and weighs 5kg. The 
12150-02 measures 197 x 98 x 318mm and weighs 
4.8kg. An associated control unit, the 12120-01, 
measures 57 X 146 x 157mm and weighs 0.8kg. 


STATUS 
In production. 


Manufacturer 
Socrat, Paris. 


The 6800 family can operate with homing, and is 
capable of voice scrambling, frequency hopping and 
radio relay. Different control units have been developed 
to facilitate installation in various aircraft. An integrated 
independent guard receiver and bite are provided. 

There are three versions of the transceiver — the 
6857-01 %, atr unit which has a peripheral flange for 
mounting on the aircraft structure, the 6857-20 ¥, 
atr rack-mounting unit, and the 6857-21 %, atr 
rack-mounting unit with guard receiver. Weight is 4.2kg. 


powers of 15 or 3 watts, with a 6 milliwatt discrete 
capability. An integrated guard receiver function is 
incorporated. The equipment's interface can be either 
Arinc 410 or 429. The transceiver, which is suitable for 
combat aircraft, helicopters and maritime survey 
aircraft, measures 197 X 61 x 375mm and weighs 6kg. 
Its associated control unit, the 12022-01, measures 57 
x 63 x 140mm and measures 0.6kg. 


STATUS 
In production and in service in the French Air Force on 
the Xingu, TB31 Epsilon, AS355 and AS332. 


Manufacturer 
Socrat, Paris. 


STATUS 
In production and in service with the French Navy and 
Air Force on the ATL2, Lynx and Super Etendard 
aircraft. 


Manufacturer 
Socrat, Paris. 


12100 transceiver and control unit 


ECMRITS Electronic Counter 
Measures Resistant Information 
Transmission System 


ECMRITS is a military communication system designed 
for high performance aircraft. 

The system comprises two transmitter/receivers and 
their associated remote-control units, and one secure 


communication circuit. Voice and data communication 
is available in the uhf and vhf frequency bands. 
Communication security is provided by one or several of 
the following eccm modes: voice or data encryption, 
frequency hopping and spread spectrum. 

The use of several data interfaces between units 
allows operation of the two transmitter/receivers and 
provides backup facilities in case of failure. The system 
interfaces the aircraft high speed data bus (Digibus or 
MIL-STD-1553B). 


Manufacturer 
Electronique Aerospatiale, Le Bourget. 


ER 281A Multi-mode Airborne UHF 
AM/FM Transceiver 


The ER 281A is a modular multi-mode transceiver 
designed for high-performance aircraft meeting air 
force, navy or army requirements for plain or cipher 
voice and data transmission. 

Slice modules enable users to tailor the ER 281A 
to their particular needs. Basic modules include 
transmitters and receivers adapted to required frequen- 
cies, power supplies, control logic modules, a guard 
receiver, eccm, and input/output modules adapted to 
the link type (voice, secure voice, NATO Link 11 and Link 
4, sonobuoys, ratt, etc). 

A microprocessor is used to control mode/frequency 
selection and management, self test and fault 
identification. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Channel spacing: 25kHz 

Frequency stability: 1 x 10° 

Power output 

am: 25W 

fm: 7OW 

Receiver sensitivity 

am: 2uV at 30% mod and (s+n)/n>10dB 
fm: 2uV at (s+ n)/n >60dB 

Guard receiver: 1 channel within 238-248MHz band 


ERA 7000 Transceiver Family 


The ERA 7000 transceiver family comprises the ERA 
7000 vhf/uhf transceiver, ERA 7200 uhf transceiver, ERA 
7400 vhf/uhf amplifier and the TDP 201 eccm data link 
unit. 

The ERA 7000 vhf/uhf transceiver, designated 
TRAP-136 by the French Army, covers the 118 to 144 
and 225 to 400MHz bands. 


ERA 8500 VHF/UHF Transceiver 


The ERA 8500 is designed for use by high performance 
military aircraft. It operates between -55 and +90°C at 
altitudes up to to 3000 metres and covers the vhf/uhf 
band in am (A3A and AXX) and fm (F3E, FXX and F1B) 
modes. Its tuning time is compatibie with very fast 
frequency hopping modes. Power output is 15 watts on 
am and 20 watts on fm. 

Coupled with the TDP-500 eccm radio processor it 
forms the SICOP-500 system. 


STATUS 
In production and service. 


Manufacturer 
Télécommunications Radioélectriques et Téléphon- 
iques (TRT), Paris. 


ERA 8500 uhf transceiver 


ERA 8700 UHF Transceiver 


The ERA 8700 transceiver is derived from the ERA 8500 
radio set and is limited to the uhf band. 


ERC740 Series VHF AM/FM 
Transceivers 


The ERC740 is a series of airborne vhf am/fm 
transceivers tor air-to-ground and air-to-air voice 
communications. There are three models: ERC740, an 
am-only transceiver providing 1360 25kHz-spaced 
channels in the frequency range 116 to 150MHz; 
ERC740E, an am-only transceiver providing 2000 
25kHz-spaced channels in the frequency range 100 to 
150MHz; and ERC740EF, an am and fm transceiver 
providing 2400 channels in the frequency range 100 to 
160MHz with 25kHz channel spacing. 
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ER 281A transceiver 


Power supply: 28V dc or 115V ac, 400Hz 
Consumption 

transmit: 350W average 

receive: 6(0W average 

Temperature range: -40 to + 80°C 
Altitude: to 21,000m 

Vibration: 10g up to 2kHz (with mounting) 
Shock: 15g during 11ms 

Size: ', atr 


The ERA 7200, designated TRAP-137 by the French 
Army, is derived from the ERA 7000 and is limited to the 
225 to 400MHz band. Another version, TRAP-144, can 
be coupled to a cipher voice unit (AQE mode). 

The ERA 7400 is an optional broadband amplifier 
which can be used to uprate the vhf and uhf power 
output to 25 watts. 

The TDP 201 eccm data link, when coupled to 
the ERA 7000 or ERA 7200 transceivers, forms a 


OPERATIONAL SPECIFICATION 
Designed to AIR 7304 Cat 5 and 9B, AIR 2021D, 
MIL-E-5400K, MIL-STD-461A and MIL-STD-704B 


Manufacturer 
Cimsa Sintra, Paris. 


jam-protected system, providing data transmission ina 
frequency hopping mode 


STATUS 
In production and service 


Manufacturer 
Télecommunications Radioélectriques et Telephon- 
iques (TRT), Paris. 


STATUS 
In production and service 


Power output is nominally 20 watts with a 5-watt 
low power facility available. The transceivers are 
remotely-controlled with a wide variety of controllers 
available to meet different requirements. 


STATUS 

A private development, the ERC740 was introduced in 
1975 and is in widespread use with the French armed 
forces. The ERC740EF was selected to equip British 
Aerospace Hawks currently on order for the Finnish Air 
Force. Finland has ordered 50 Hawks to replace its 
Fouga Magisters. The first four were delivered from the 
UK in 1980 with the remainder being manufactured 
locally in Finland. 


TECHNICAL SPECIFICATION 
Height: 100mm 

Width: 128mm 

Length: 319mm 


Manufacturer 
Télecommunications Radioélectriques 
iques (TRT), Paris. 
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ERC740 transceiver 


Manufacturer 
Electronique Aerospatiale, Le Bourget 
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ERC741 VHF/AM Airborne 
Transceiver 


The ERC741 is an airborne vhf/am transceiver for 
air-to-air and air-to-ground voice communications and 
homing. It covers the frequency range 116 to 150MHz 
providing 1360 synthesised channels at 25kHz spacing. 
Power output is nominally 20 watts with a selectable low 
power output of 5 watts. 


ER-PX-—1A Search and Rescue 
Beacon 


ER-PX-1A is an emergency distress and survival radio 
which meets the NATO STANAG. It can be stowed in 
flight clothing, life- preservers, life-rafts or ejection-seat 
packs. The beacon facility on simultaneous civil 
and military distress channels can be activated 
automatically or manually. Two-way voice can be used 
on both channels simultaneously, overriding the 
beacon facility. 


RTM10 VHF/UHF Transceiver 


The RTM10 is an airborne vhf/uhf transceiver for 
air-to-ground and air-to-air communications. 

It incorporates six plug-in modules: transmitter, main 
receiver, guard receiver and varicap, audio interface, 
synthesizer and chassis/power supply. These modules 
do not require any adjustment in case of replacement. 

The RTM10 has been designed to ease retrofit 
applications. Various adapters allow its installation 
without removal of existing aircraft wiring. 

The RTM10 is remotely-controlled by a BCU750 
control unit or by a centralised command unit. The 
BCU750 control unit provides manual frequency 
selection and 100 preset channels 


STATUS 
In production 


STATUS 
Introduced in the mid-1970s and in service with the 
French armed forces. 


Manufacturer 
Electronique Aerospatiale, Le Bourget. 


ERC741 transceiver 


STATUS 
In production and in service with the French air force. 


TECHNICAL SPECIFICATION 

24h operation as automatic beacon signal on 1215 and 
243MHz simultaneously. 

Height: 149mm 

Width: 73mm 

Depth: 31mm 

Weight: 0.74kg 


Manufacturer 
Cimsa Sintra, Paris. 


ER-PX-1A unit 
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TECHNICAL SPECIFICATION 

Modes: A2A, ASE, homing, df 

Frequency range: 100- or 118-155.975MHz, 225-400MHz, 
243MHz guard 

Number of channels: 1520 or 2240 (vhf) + 7000 (uhf) 
Channel spacing: 25kHz 

Power supply: 28V dc, 115/200V ac optional 
Consumption 

receive: 50W 

transmit: 250W 

Power output: 20W modulated 85%, 5W reduced 
power capability 


Manufacturer 
Electronique Aerospatiale, Le Bourget. 


RTM10 transceiver 


RTU10 UHF Transceiver 


The RTU10 is an airborne uhf transceiver for air-to- 
ground and air-to-air communications. 

It incorporates six plug-in modules: transmitter, main 
receiver, guard receiver and varicap, audio interface, 
synthesizer and chassis/power supply. These modules 
do not require any adjustment in case of replacement. 

The RTU10 has been designed to ease retrofit 
applications. Various adapters allow its installation 
without removal of existing aircraft wiring. 

The RTU10 is remotely-controlled by a BCU750 
control unit or by a centralised command unit. The 
BCU750 control unit provides manual frequency 
selection and 100 preset channels. 


STATUS 
IN production. 


TECHNICAL SPECIFICATION 

Modes: A2A, A3E, homing, df 

Frequency range: 225-400MHz, 243MHz guard 
Number of channels: 7000 

Channel spacing: 25kHz 

Power supply: 28V dc, 115/200V ac optional 
Consumption 

receive: 50W 

transmit: 250W 

Power output: 20W modulated 85%, 5W reduced 
power Capability 


Manufacturer 
Electronique Aerospatiale, Le Bourget. 


RTU10 transceiver 


STATUS 
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Consumption 

receive: 50W 

transmit: 250W 

Power output: 20W modulated 85%, 5W reduced 
power capability 


RTV10 VHF Transceiver 


In production. 


TECHNICAL SPECIFICATION 

Modes: A2A, A3E, homing, df 

Frequency range: 100- or 118-155.975MHz, 121.5MHz 
guard Manufacturer 

Number of channels: 1520 or 2240 Electronique Aerospatiale, Le Bourget 
Channel spacing: 25kHz 

Power supply: 28V dc, 115/200V ac optional 


The RTV10 is an airborne vhf transceiver for air-to- 
ground and air-to-air communications. 

It incorporates six plug-in modules: transmitter, main 
receiver, guard receiver and varicap, audio interface, 
synthesizer and chassis/power supply. These modules 
do not require any adjustment in case of replacement. 

The RTV10 has been designed to ease retrofit 
applications. Various adapters allow its installation 
without removal of existing aircraft wiring. : ah 

The RTV10 is remotely-controlled by a BCU750 TINY 
control unit or by a centralised command unit. The 
BCU750 control unit provides manual frequency 
selection and 100 preset channels 


SACOM 200 ECCM Processor transceivers without any interwiring modification, but it 
can also be adapted to any uhf or vhf transceiver fitted 
with a frequency synthesizer. 

The system comprises the PCSF 201 radio processing 
unit, and the BCSF 201 control unit which substitutes for 
the main control unit of the ERA 7000 family. 


The PCSF 201 covers the uhf band (v/uhf optional) 


The SACOM 200 is a low-cost jam resistant radio 
communication system operating in the frequency 
hopping mode. This equipment was originally designed 
to fit the ERA 7200 (v/uhf) and ERA 7400 (uhf) 
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and provides voice processing, synchronisation pro- 
cedure management, and pseudo-random frequency 
hopping sequence generation. 

The BCSF 201 provides all standard radio control 
functions. 


Saram 7-82 UHF 
Transmitter/Receiver 


The Saram 7-82 is a 7000-channel am/fm uhf 
transmitter/receiver designed for use on high perform- 
ance aircraft. It is used in air-ground, ground-air and 
air-air Communications. 

A back-up receiver listens in on a set frequency 
between 238 and 248MHz. 

The 7-82 comprises six modules of the same shape, 
stacked lengthwise on a beam which acts as both 
interconnect and support rack. Each module, providing 


Eccm parameters are loaded into the PCSF 201 by the 
MID data transfer unit. The PCSF 201 measures 193 x 
57 =x 455mm and weighs 0.7kg. The BCSF 201 
measures 48 x 147 x 126mm and weighs 0.7kg. 


a particular function, can be used in other projects of 
the same family. For example, the 7-82 synthesizer also 
generates the vhf channels and can thus be used 
directly in a uhf or vhf/uhf transmitter/receiver. 

Performance features include slow frequency 
evasion; operational test in transmission and reception 
modes; low noise over a white band in transmission 
mode, allowing simultaneous communications with 
several transmitters/receivers; low level of parasitic 
radiation; no channels blocked in reception mode, 
irrespective of the number of frequency combinations 
selected among the receivers; and performance avail- 
able instantly at power-on. 

The 7-82 is entirely remote-controlled. The control 


SICOP—500 Integrated Radio 
Communication System 


SICOP-500 is an integrated eccm radio communication 
system designed for airborne applications. It operates in 
the vhf/uhf band and capabilities include plain data 
and voice, cipher voice, jam-resistant voice and data, 
ground-to-air, air-to-air and air-to-ground communi- 
cations 

The jam-resistant operation is achieved using 
frequency hopping techniques for voice and data 
transmission, while error correction is provided for data 
transmission. For voice, the ciphering can operate in 
both jam-resistant and fixed-frequency modes 

The SICOP-500 comprises ERA 8500 and ERA 8700 
transceivers and a TDP-500 eccm radio processor unit. 
It is designed for use by high performance military 
aircraft in a jamming environment. It operates between 
-55 and + 90°C at altitudes up to 30,000 metres. 


STATUS 
In production and service 


Manufacturer 
Télécommunications Radioélectriques et Téléphon- 
iques (TRT), Paris 


TDP-—500 ECCM Radio Processor 


The TDP-500, coupled to the ERA 8500 or ERA 8700 
transceivers, provides the cipher voice and jam-resistant 
functions in frequency hopping modes. 


Manufacturer 
Socrat, Paris. 


box data is transmitted to the transmitter/receiver unit in 
the ARINC 429 series mode at 100kbits/s. 


TECHNICAL SPECIFICATION 

Modes 

am: A2A voice and cw, A3E, AXX, NRZ or diphase, radio 
compass or homing reception, transmission for busy 
control 

fm: FXX, NRZ or diphase, F1B, L4, L11 


Manufacturer 
CIMSA SINTRA, Asnieéres. 


Units of SICOP-500 system 


Manufacturer 
Telécommunications Radioélectriques et Télephon- 
iques (TRT), Paris, 


TR-AP—21A Airborne UHF 
Transceiver 


The TR-AP-21A 
transceiver 


is a 3500-channel uhf airborne 
It is designed to provide air-to-air and 


TR-AP-22A Airborne UHF 
Transceiver 


The TR-AP-22A is a 3500-channel uhf airborne 
transceiver. It is designed to provide air-to-air and 
air-to-ground communications up to 20,000 metres 
between -40 and +70°C and under an acceleration of 
+10g along the three axes. 


TR-AP—28A Airborne VHF 
Transceiver 


The TR-AP-28A is a 1121-channel vhf airborne 
transceiver. It is designed to provide air-to-air and 
air-to-ground communications up to 20,000 metres 


air-to-ground communications up to 20,000 metres 
between -40 and +70°C and under an acceleration of 
+10g along the three axes. 

The complete equipment includes a_ transceiver 
(ER-76A), a converter power supply (BA-220A), a 
control box, a shockmount (SG-140A) and a power 
supply unit (SK-63A). 


The complete equipment includes a transceiver, 
control box and shockmount. 

By simply changing the if-af standard unit for a data 
link unit the equipment is capable of receiving 
5000-baud data with 100kHz channel spacing. The 
guard receiver cannot be used when the data link unit is 
operating. 


between -40 and + 70°C and under an acceleration of 
+10g along the three axes. 

The complete equipment includes a_ transceiver 
(ER-78A), converter power supply (BA-220A), control 
box, shockmount (SG-140A) and power supply unit 
(SK-63A). A wide-band output is available which can be 
used in conjunction with a vor adaptor. The equipment 
can also operate in a talk-through mode. 


STATUS 
Entered service between 1958 and 1960 in Mirage and 
other French aircraft. No longer in production. 


Manufacturer 
OMERA/SEGID, Argenteuil. 


STATUS 
Entered service between 1958 and 1960 in Mirage and 
other French aircraft. No longer in production. 


Manufacturer 
OMERA/SEGID, Argenteuil. 


STATUS 
Entered service between 1958 and 1960 in Mirage and 
other French aircraft. No longer in production. 


Manufacturer 
OMERA/SEGID, Argenteuil. 


TRM900 VHF/UHF Airborne 
Transceiver 


The TRM900 is an airborne vhf/uhf am transceiver for 
air-to-air and air-to-ground voice communications. It is 
compatible with communication protection systems 
operating in voice or data link modes, using ciphering, 
frequency hopping and spread spectrum techniques 
The TRM900 incorporates seven modules: transmitter, 
main receiver, guard receiver, am modulator, fm 
modulator, synthesizer, and power supply/chassis. No 
extra calibration is required in case of module 
replacement. It is controlled by a programmable digital 
control unit type BCU750, or by a centralised control 
panel. 


STATUS 
Developed as a private venture and first introduced in 
1979. The transceiver was selected for the Mirage 4000 
prototype flight trials programme and for the Mirage 
2000 export version. It is currently in production and in 
service. 


TECHNICAL SPECIFICATION 

Modes: A2, A3, A9, F9; homing and F3E 
Frequency range: 118-150 and 225-400MHz 
Guard frequency: 243MHz 

Number of channels 

vhf: 1280 

uhf: 7000 


TRU750 UHF/AM Airborne 
Transceiver 


The TRU750 is an airborne uhf/am transceiver for 
air-to-ground and air-to-air voice communications. It 
covers the frequency range 225 to 400MHz and provides 


TRU900 UHF Transceiver 


The TRU900 is a uhf on-board transceiver intended for 
air-to-ground and air-to-air communications. 

It is compatible with communication protection 
systems operating in voice or data link modes, using 
ciphering, frequency hopping and spread spectrum 
techniques. 

The TRU900 incorporates six modules: transmitter, 
receiver, am modulator, fm modulator, synthesizer, and 
power supply/chassis. 

No extra calibration is required in case of module 
replacement. 

It is controlled by a programmable digital control unit 
type BCU750/753, or by a centralised control panel. 


STATUS 
In production and service. 


TVU740 and TVU741 VHF/UHF AM 
Transceivers 


The TVU740 and TVU741 are long-established vhf/uhf 
airborne transceivers for air-to-air and air-to-ground 
voice communications and homing. TVU740 covers the 
116 to 150MHz vhf frequency band providing 1360 
synthesised channels at 25kHz spacing and the 225 to 
400MHz uhf band providing 7000 channels, again at 
25kHz spacing. 

TVU741 covers the 100 to 150MHz vhf band providing 
1960 channels at 25kHz spacing with its uhf coverage 
the same as that of the TVU740. 
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Channel spacing: 25kHz 
Power supply: 28V dc or 115V ac, 400Hz 
Weight: <9kg 


OPERATIONAL SPECIFICATION 
Meets AIR 7304 and relevant parts of MIL-STD-461A 
and MIL-STD-462 CS.01.02.03 


Manufacturer 
Electronique Aerospatiale, Le Bourget. 


7000 synthesised channels at 25kHz spacing. Power 
output is nominally 20 watts with a selectable low power 
output of 5 watts. An optional incorporated guard 
receiver can be tuned to any frequency in the 238 to 
248MHz band in 50kHz steps. Remote-control of the unit 
is achieved via a control unit which includes a manual 
frequency selector and up to 26 preset channels. 


TECHNICAL SPECIFICATION 

Modes: A2, A3, AY, F9; F3E, homing, guard frequency 
optional 

Frequency range: 225-340MHz; 
243MHz guard optional 


225-410MHz and 


TRU900 transceiver 


Both transceivers have a 20-watt power output with a 
selectable 5-watt low power level. 


STATUS 

Introduced in the early 1970s, the transceivers are in 
service with the French, Yugoslavian and other armed 
forces. The TVU740 is the standard fit on a number of 
French aircraft including the Mirage F1, Gazelle, Puma 
and Super Frelon; it is also fitted in Yugoslav Soko G2-A 
Galeb and J-1 Jastreb aircraft. 


Manufacturer 
Electronique Aerospatiale, Le Bourget. 
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TRM900 transceiver 


STATUS 

The TRU750 entered production at the end of 1979 and 
is designed for the international market as a retrofit 
replacement for the AN/ARC-51 


Manufacturer 
Electronique Aerospatiale, Le Bourget 


Number of channels: 7000 

Channel spacing: 25kHz 

Power supply: 200V ac, 400Hz 3-phase; 28V dc 
optionally 

Power output: 20W modulated 85%, 30W in fm, 5W 
reduced power capability 


Manufacturer 
Electronique Aerospatiale, Le. Bourget 
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AIRBORNE RADIO/Germany (Federal) 


GERMANY (FEDERAL REPUBLIC) 


610 Series VHF/UHF Aircraft 
Transceivers 


Designed as a cockpit installation or as remotely- 
controlled equipment, the 610 series of transceivers 
provides facilities for radiotelephone communication as 
well as for 16kbits/s baseband data transmission and 
automatic direction-finding. Models cover the 100 to 156 
and 225 to 400MHz frequency ranges. The equipment's 
modular-design provides a high degree of flexibility in 
terms of meeting retrofit requirements, and individual 
modules (such as the main receiver or transmitter) have 
exactly defined interfaces to enable them to be replaced 
without readjustment 4 

Retrofit kits are available to replace practically any 
type of existing aircraft radio equipment. Eccm and 
Have-Quick versions have been introduced 


STATUS 
In service and production 


Manufacturer 
Rohde & Schwarz, Munich 


GB 606 Central Control Unit 


Avariable number of different radio system components 
can be brought together with the central control unit 
type GB 606, centralising and standardising control 
operation. A change in operation or in the system 
components themselves merely necessitates a change 
in the software. 

In contrast to other control units, a single unit can be 
designed with optimised display and control facilities for 
the operator. As such, size and weight are reduced 

Several central control units can form part of a 
cockpit management system. A whole range of complex 
tasks can thus be tackled without exceeding the 
capabilities of display or system memory. Furthermore, 
this achieves a high level of redundancy in which the 
functions of a ‘down’ unit are taken over by another. A 
later version, the GB 607, has a 256kbyte program 
memory and weighs 4.5kg 


TECHNICAL SPECIFICATION 

Display 

6 lines, 24 characters 

colour: alternatively red or green 

dimming: automatic (depending on ambient light 
intensity) and manual (basic light intensity) 

Program memory: 56kbyte eprom 

Data interfaces: dual redundant MIL-STD-1553B5, 
additional RS-422. Other interfaces on request 

Power supply: 28V dc (16-31V dc), 25W typical 
according to MIL-STD-704D 

Weight: 3.5kg 


OPERATIONAL SPECIFICATION 
Refers to military standards MIL-E-5400T, 
STD-810B and MIL-STD-461/462/463 


MIL- 


XK 401 HF/SSB Transceiver 


The XK 401 hf/ssb transceiver has been developed 
jointly by Rohde & Schwarz and Siemens AG for 
the MRCA Tornado. The transceiver is suitable for 
ground-to-air and air-to-air communications over 
considerable distances in simplex operation; it operates 
from 2 to 30MHz in 100Hz steps. The peak envelope 
power Is 400 watts. 

The XK 401 is subdivided into individual units, to 
match the electrical and mechanical requirements of 
the aircraft as closely as possible. 


Manufacturers 
Rohde & Schwarz, Munich. 
Siemens AG, Munich. 
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10W uhf transceiver XD 611 with control unit GB 600, part of 610 series equipments 
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GB 606 (right) and GB 607 


Manufacturer 
Rohde & Schwarz, Munich. 


XK 401 transceiver 


XT 2000 UHF Emergency 
Transceiver 


The XT 2000 is a cockpit unit for transmission and 
reception on the international distress frequency 
243MHz. Two other channels in the 242 to 244MHz band 
can be selected by changing the crystal. 


STATUS 
In service with the Federal German Air Force. 


TECHNICAL SPECIFICATION 
Modulation: am 

Frequency range: 242-244MHz 
Number of channels: 3 (1 on 243MHz) 
Power output: 3/W 


XT 3000 VHF/UHF Transceiver 


The XT 3000 is an airborne system for air-to-air and 
air-to-ground communications using am and fm (voice 
and data transmission). 

The system consists of a vhf/uhf transceiver, vhf 
amplifier, uhf amplifier, two control units and channel/ 
frequency indicator. 

Its features include high-density integration and a 
high degree of modularity, built-in test equipment and 
remote-control. 


STATUS 
In service with the Federal German Air Force. 


TECHNICAL SPECIFICATION 
Modulation: am/fm 

Frequency range 

100-162MHz 

225-400MHz 

Frequency setting: every 25kHz 
Channel spacing: 25/50/100MHz, switchable 
Power output: 10W 

Preselected channels 

28 

+ distress frequency 121.5MHz 

+ distress frequency 243MHz 

Power supply: 115V ac, 400Hz, 3-phase 
Consumption 

transmit: 350W 

receive: 120W 

Dimensions: '/, atr + 2 atr (pa) 
Weight: 30kg approx 


Germany (Federal)—Israel/AIRBORNE RADIO 


Power supply: 28V dc 
Consumption 

transmit: 35W 

receive: 7W 

Dimensions: according to MS 25212 
Weight: 2.3kg 


OPERATIONAL SPECIFICATION 

MIL-E-5400 (general specification for airborne elec- 
tronic equipment) 

Environment: MIL-STD-810B 

Eme: MIL-STD-461/462/463 

Reliability: MIL-STD-781B 

Aircraft electric power: MIL-STD-704 

Electrical components: VG95211 


Manufacturer 
Rohde & Schwarz, Munich. 
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XT 2000 transceiver 


XT 3000 transceiver 


OPERATIONAL SPECIFICATION 

MIL-E-5400 (general specification for airborne elec- 
tronic equipment) 

Environment: MIL-STD-810B 

Eme: MIL-STD-461/462/463 

Reliability: MIL-STD-781B 

Electrical components: VG95211 


AM-100/ARC-240T UHF 
Wide-band Amplifier 


The AM-100/ARC-240T is a 100-watt solid-state wide- 
band linear rf amplifier designed to increase the output 
level of airborne radio transceivers RT-1200/ARC-240 
and RT-1210/ARC-240. In addition, the amplifier can be 
used to boost the output level of any military uhf/am 
transceiver with 5 to 30 watts output in the 225 to 
400MHz range, such as the AN/ARC-164, AN/VRC-24, 
AN/TRC-68 and ARC-240T. 

The amplifier is built to airborne equipment specifi- 
cations. It features low-distortion amplification of 
modulated rf signals as well as wide-band circuitry 
which requires no tuning. 

A flat response of the output power is achieved by 
means of an automatic level control, and the rf stages 
are electronically protected against antenna overload 
and momentary excess input power. When a failure 
causes the output power to drop below a predetermined 
level (50 watts), the protection circuit disables the 
amplifier by shorting the input port directly to the output 
port. 


ISRAEL 


STATUS 
In production for Israeli armed forces. Entered service 
with the Israeli Air Force in 1977. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Power output: 100W (-0/+0.5dB) at nominal supply 
voltage. (OW nominal at minimal supply voltage 

Input vswr: 1.5:1 max 

Output vswr 

amplifier operative: 3:1 max 

Power supply: 22-32V dc (27.5V dc nominal), 1kKW max 
Temperature range: -55 to + 71°C 

Cooling: forced air by blower 

Height: 170mm 

Width: 225mm 

Depth: 425mm 

Weight: 15kg 


OPERATIONAL SPECIFICATION 
Exceeds MIL-E-5400, Class |; per MIL-E-5400, Class II 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


ARC-—740 UHF Radio 


The ARC-740 provides air-to-air and ground-to-ground 
uhf am and fm normal and protected voice and data 
communications. It is designed to defeat a broad range 
of electronic jammers by utilising pseudo random 
frequency hopping techniques. 

The radio can transmit and receive using am or fm on 


any one of 3500 channels spaced at 50kHz in the 225 to 
400MHz band. The system comprises the following 
units: the transceiver RT-740, control box CB-740 and 
optional external power amplifier EPA-740. The control 
box provides the following functions under remote 
control: normal am and fm, special protected mode, 
special protected high power mode, 99 preset channels, 
manual selection of any channel, continuous monitor- 
ing of a guard channel whilst receiving any other 
channel, squelch disable and audio volume. 


Manufacturer 
Rohde & Schwarz, Munich. 
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AM-100/ARC-240T uhf amplifier 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.95MHz 

Number of channels: 3500 

Channel spacing: 16W (am), 25W (fm), 90W (special 
high power protected mode) 


TRANSCEIVER 
Height: 250mm 
Width: 127mm 
Depth: 177mm 
Weight: 7kg 
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CONTROL BOX 
Height: 148mm 
Width: 146mm 
Depth: 124mm 
Weight: 1.8kg 


EL/K-1711 ECCM UHF Radio 


The EL/K-1711 is an airborne eccm uhf radio designed 
as a retrofit for the AN/ARC-51. The set consists of a 
transceiver, a cockpit control box and an optional 
100-watt power amplifier. Modes are am or fm, normal 
or protected, voice or data. 


RT-—12001/ARC-—240 and RT-—1210/ 
ARC-—240 UHF Airborne 
Transmitter/Receivers 


The ARC-240 series of airborne uhf radio equipment 
with a range of 225 to 400MHz is suitable for installation 
on propeller-type aircraft, helicopters and fighter jets. It 
is available in various configurations either for new 
installations or to replace older radio sets using the 
existing wiring of the aircraft. 

There are two basic configurations: a directly- 
operated transceiver for installation in the cockpit and a 
panel-less version operated in conjunction with a 
control box. Communication range can be extended by 
the addition of a 100-watt linear amplifier. An electronic 
digital indicator of the operating frequency is provided 
as an option, and a variety of mounting base adaptors 
is offered 

Simple substitution of remotely-controlled radio sets 
such as AN/ARC-34, AN/ARC-51, TR-AP-21, TR-AP-22 
and console/functional panel radio sets such as the 
AN/ARC-116, AN/ARC-150, AN/ARC-159 and AN/ 
ARC-164 is possible. 

The series is compatible with radio sets AN/ARC-27, 
AN/ARC-34, AN/ARC-51, AN/ARC-116, AN/ARC-150, 
AN/ARC-159, interphones AN/AIC-10 and AN/AIC-18, 
and df antennas AN/ARA-25 and AN/ARA-50 

The RT-1200/ARC-240 is a console/panel-mounted 
airborne transceiver designed for installation and use in 
the cockpit of tactical aircraft, including helicopters. 
The overall dimensions of this radio do not exceed those 
of the control box used with the previous generation of 
radio sets 

The RT-1210/ARC-240 is a remote-controlled air- 
borne transceiver designed for installation at a 
convenient location in the aircraft and operated in 
conjunction with a control box in the cockpit. It utilises a 
control box with a ~ half-size panel, type 
C-1211/ARC-240. 

Operation of two RT-1210/ARC-240s as a repeater is 
provided by special circuitry included in the control 
boxes. A repeater station can also be set up using an 
RT-1210/ARC-240 or RT-1200/ARC-240 and another 
suitable airborne transceiver. The two types of control 
box and the panel-mounted RT-1200/ARC-240 have all 
the necessary interfaces for driving the optional 
frequency indicator, ID-1. An additional feature permits 
the memory to be loaded electronically by memory 
loader ML-1200. 


STATUS 
In service with Israeli armed forces since 1977. 


POWER AMPLIFIER Manufacturer 

Height: 190mm Elta Electronics Industries Ltd, Ashdod 
Width: 170mm 

Depth: 145mm 

Weight: 4.9kg 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod 


as OL 


a 
@ AM-100/aRc-2qcr 


28 a5 


Rati 


TOE So on 


ARC-240 airborne radio system 


TECHNICAL SPECIFICATION Width: 146mm 

Modes: am voice, tone, X-mode, adf Depth: 172mm 

Frequency range: 225-400MHz Weight: 4.3kg 

Number of channels: 7000 

Channel spacing: 25kHz RT-1210/ARC-240 

Power output: 10W minimum (increases with mod) Height: 125mm 

Modulation capability: 70-95% Width: 125mm 

Duty cycle Depth: 165mm 

transmit: 1 minute Weight: 9.1kg 

receive: 5 minutes 

Power supply: 28V dc (nominal) OPERATIONAL SPECIFICATION 
Consumption RT-1200/ARC-240: exceeds MIL-E-5400, Class | 
transmit: 140W max RT-1210/ARC-240: per MIL-E-5400, Class II 
receive: 3W max 

Cooling: convection (blower not required) Manufacturer 


Tadiran Ltd, Tel Aviv 
RT-1200/ARC-240 . 
Height: 125mm 


AN/ARC-150(V)2, 
AN/ARC-150(V)8 and 
AN/ARC-150(V)10 Airborne 
UHF/AM Transceiver Systems 


The AN/ARC-150 family is based on an original 
equipment developed by Magnavox for the US Air 
Force. This development was an upgrading of the 
AN/ARC-148. 

The ARC-150(V)2 is a remote-controlled transceiver 
package consisting of the RT-1051/ARC-150(V) trans- 
ceiver unit installed on the MT-4413-150(V) mounting. It 
can be remotely controlled by any one of a variety of 
control units developed to meet different airborne 
requirements. Dual control is also possible through the 
addition of a channel selector or various different 
channel/frequency selectors. 

The ARC-150(V)10 is a panel-mounted transceiver 
package with the same mechanical and electrical 


ITALY 
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AN/ARC-150(V)2 transceiver system 


characteristics as the ARC-150(V)2, but utilising the 
RT-1136 transceiver unit. 

The ARC-150(V)8 is similar to the other two members 
of the family. It includes the RT-1073 transceiver unit 
mounted on the MT-4413-150(V) and control unit 
C-8938 for remote operation of the transceiver. 

Features of the transceivers are: no moving parts: 
all-solid-state design; modular construction based on 
the slice concept; efficient thermal design and low 
power consumption; compatibility with standard inter- 
phone systems, with KY-8, KY-28, KY-58, Vinson and 
other secure voice modems as well as with AN/ARA-25, 
-48, -50 and DF-301E adf equipments; capability to 
add frequency hopping in the uhf range; pin-to-pin 
replacement between vhf and uhf families without 
having to change aircraft wiring and mountings; 
and replacement of ageing uhf radios with retrofit 
mounting/adaptors 


STATUS 
In production for Italian and other armed forces. The 
AN/ARC-150(V) has been manufactured by Magnavox 
in the US since 1971. In 1978 Elmer announced it had 
acquired a licence to manufacture. Elmer-built sets are 
currently installed in F104S Starfighters of the Italian 
and Turkish Air Forces. Italy has about 185 Starfighters, 
Turkey about 40. 

A shipborne version, for installation on small vessels, 
has been developed for the Italian Navy and installed 
aboard Sparviero class hydrofoils. 


TECHNICAL SPECIFICATION 

AN/ARC-150(V)2 and AN/ARC-150(V)10 

Modes: am voice, mcw tone, adf, secure speech, 
homing 

Frequency range: 225-400MHz 

Preset channels: 20 plus guard 

Minimum tuning step: 25kHz 

Power output: 10W carrier 

Tune time: 500ms max (typically <200ms) 


AN/ARC-150(V)8-FM 30-watt UHF 
AM/FM Airborne Transceiver 


The AN/ARC-150(V)8-FM is a modular slice-constructed 
30-watt uhf am/fm transceiver designed for a wide 
range of data link and voice applications. Developed by 
Elmer, it is a growth version of the large-scale 
production AN/ARC-150(V) family of uhf transceivers 
for avionic applications. 

The fm capability in uhf renders the equipment 
suitable for use with data modems, fsk modems and 
secure voice modems type KY-28 and KY-58 in the 
diphase and baseband modes. 

The AN/ARC-150(V)8-FM is completely remote- 
controlled in all its functions by the use of contro! panel 
type SP-1034-FM. It can also be supplied in a dual 
control version. 


STATUS 

Production started in 1982, for service with the Italian 
armed forces. A modification kit is available for 
Have-Quick applications. 


TECHNICAL SPECIFICATION 

Modes: am voice, fm voice, mcw tone, am and fm secure 
voice and data (KY-58 fully compatible, diphase and 
baseband), adf, homing, fsk 

Frequency range: 225-400MHz 

Guard receiver: 238-248MHz 

Preset channels: 20 plus guard 

Power output: 30W carrier 

Height: 121mm 

Width: 127mm 


ART-132A Airborne VHF/FM 
Transceiver 


The ART-132A is a solid-state vhf/fm tactical communi- 
cation system which was developed for military aircraft 
and helicopters. It makes extensive use of integrated 
circuits. 

It is designed to the military requirements for 
air-to-ground communications in the 30 to 87.975MHz 
band. Synthesizer tuning gives 2320 different output 
frequencies at 25kHz spacing. Fm voice communication 
and homing capabilities on any of the 2320 channels 
are provided. The system is in two units, a transmitter/ 
receiver P/N 145-0118/11 and a controller P/N 
141-0681/11. 


STATUS 
In production for Italian and other armed forces since 
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AN/ARC-150(V)8 transceiver system 


Power supply: 28V dc 
Consumption 
transmit: 110W 


receive: 35W 

RT-1136 RT-1051 
Height 124mm 120mm 
Width 140mm 127mm 
Depth 193mm 183mm 
Weight 4.3kqg 3.7kg 


AN/ARC-150(V)8 
Modes: am voice, mcw tone, secure speech, adf, 
homing 

Frequency range: 225-400MHz 

Minimum tuning step: 25kHz 

Frequency accuracy: + 2kHz 

Power output: 30W am carrier 

Power supply: 28V dc 


Consumption 
transmit: 20OW max 
receive: 35W max 


RT-1073 
Height 121mm 
Width 127mm 
Depth 335mm 
Weight 6kg 


OPERATIONAL SPECIFICATION 
MIL-E-5400, Class |I 


Manufacturer 
Elmer, Pomezia 


C-8938 
124mm 
146mm 
182mm 
1.6kg 
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AN/ARC-150(V)8-FM transceiver 


Depth: 359mm 
Weight: 7kg 


OPERATIONAL SPECIFICATION 
Qualified according to MIL-E-5400, Class |I (mod); 
MIL-STD-461/462 


Manufacturer 
Elmer, Pomezia. 
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ART-132A transceiver 
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1976. In service on a range of aircraft and helicopters 
including G.222, Islander, SM.1019, A.109, AB.212, 
CH.47C and HH.3F. 


TECHNICAL SPECIFICATION 
Modes: fm voice, homing, X-mode, retransmission 
Frequency range: 30-87.975MHz 
Number of channels: 2320 
Channel spacing: 25kHz 

Tuning time: <1s 

Modulation: fm 

Security adaptor 

X-mode: KY-8 or KY-28 

Power output 

high: 10W 

low: 1W 


ART-—151 VHF/AM Transceiver 


The vhf/am airborne transceiver ART-151 provides 20 
watts of air-to-air or air-to-ground communications on 
all 1599 channels in the 116 to 155.975MHz range. It has 
been designed to operate in both voice and data 
communication modes 

The ART-151 is a completely solid-state remotely- 
controlled transceiver which is electrically and mechan- 
ically interchangeable with all other units designed to 
ARINC characteristics 546 and 566A-4 


STATUS 
In service with the Italian and other armed forces 


TECHNICAL SPECIFICATION 
Modes: voice, data 

Modulation: am 

Frequency range: 116-155.975MHz 
Number of channels: 1599 

Channel spacing: 25kHz 

Tuning time: <1s 

Mtbf: 1050h 

Controller: standard ARINC 
Receiver: single conversion superhet 
Power output: 20W carrier, 90% mod 
Power supply: 27.5V dc 
Consumption 

transmit: 150W max 

receive: 25W max 


1A—250 Amplifier Unit 


The !A-250 amplifier unit is designed far use on military 
and civil aircraft and helicopters. It has the function of 
amplifying audio signals and consists of two amplifier 
stages that provide a 20-watt power output signal. 
There are two possible inputs (with different im- 
pedances) and three outputs: 4, 8 and 16 ohms 


Rf output impedance: 50 ohms 
Audio input impedance: 150 ohms 
Antenna vswr: <1:3 

Mtbf: 1200h 

Power supply: 27.5V dc 
Consumption 

transmit: 93W max 

receive: 39W max 

Temperature range 

operating: -54 to +55°C (up to +71°C for 30 minutes) 
storage: -62 to + 85°C 

Humidity: 100% 

Altitude: 15,000m 

Orientation: any 

Height: 102mm 
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Width: 124mm 
Length: 319mm 


OPERATIONAL SPECIFICATION 
Designed to MIL-E-5400, MIL-E-6051, 
MIL-STD-704, MIL-W-5088 


MIL-T-5422, 


Manufacturer 
Marconi Italiana, Genoa. 
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ART-151 transceiver 


Temperature range 

normal operating: -54 to +51°C (up to +71°C for 30 
minutes) 

storage: -62 to + 85°C 

Relative humidity: >90% 

Altitude: 15,000m 

Size: ’, atr — short/dwarf 

Height: 87mm 

Width: 124mm 


STATUS 
In production for Italian and other air forces. 


Manufacturer 
Rockwell-Collins Italiana SpA, Rome. 


IA-250 amplifier 


ICS—200 Airborne 
Intercommunication System 


The ICS-200 airborne intercommunication system is 
designed to be installed on military and civil aircraft and 
helicopters. It consists of a basic unit, the |A-210, and of 
an adaptor unit. More than one system can be located 
on the same aircraft to provide the required audio and 
interphone channels 


ICS—220 Airborne 
Intercommunication System 


The ICS-220 airborne intercommunication system is 
designed for use on military and civil aircraft and 
helicopters. It consists of three basic units: |A-222 
intercom control, |A-223 expansion unit and IA-224 
intercom amplifier. Quantities can be distributed 
throughout an aircraft to provide the required audio 
input and interphone lines, 


STATUS 
In production for Italian and other air forces. 


The adaptor can be directly attache to the rear part 
of the IA-210 control unit. The flexible design of the 
|A-210 permits custom-made front panel configurations 
with the required number of receiver/transmitter lines 
and relevant lettering. 


STATUS 
In production for Italian and other air forces. 


Manufacturer 
Rockwell-Collins Italiana SpA, Rome 


ICS-220 intercom 


Length: 31mm 
Weight: <6kg 


OPERATIONAL SPECIFICATION 
Designed to MIL-E-5400, MIL-E-6051, MIL-T-5422, 
MIL-STD-704, MIL-W-5088, ARINC 546 and 566A-4 


Manufacturer 
Marconi Italiana, Genoa. 


ICS-200 intercom 


OPERATIONAL SPECIFICATION 

Design specifications: MIL-E-5400J Class 2, MIL- 
STD-704 Cat B, MS-25212, MIL-STD-810C 

Shock: MIL-STD-810C, Method 516, Procedure | and V 


ICS—400 Airborne 
Intercommunication System 


The ICS-400 airborne intercommunication system is 
designed for use on military aircraft and helicopters. It 
consists of a basic unit, the IA-410 ground crew box, for 
both ground and flight crew operations 

Features include failure mode equipment analysis, 
environmental characteristics as per MIL-E-5400T and 
MIL-STD-461, emi performance as per MIL-STD-461, 28 
volts dc power and lighting as per MIL-STD-704, dual 
headphone/microphone amplifiers and power supplies, 
squelch capability, an auxilary input for retransmit 
purposes, six audio inputs for warning purposes, nine 
audio input lines with independent volume control 
plus one crypto line, and three audio outputs for 
transmitter/receivers. 


Manufacturer 
Rockwell-Collins Italiana SpA, Rome. 


ID-—339 Identification Display 


The ID-339 identification display has been designed to 
be installed on fighters where it is required to show, ona 
small display, all data relevant to the frequency and/or 
channel selected on radios and iff selected code 

Microprocessor management enables |D-339 inter- 
facing with a wide range of equipment widely diffused 
The unit can interface (without changes to aircraft 
wiring) the ARC-159, ARC-164, ARC-182, ARC-186, 
SIT-421T and RT-1157A. 

ID-339 design makes the unit suitable for operation 
on ground vehicles, ground stations etc. 


SRT-170/EB and SRT-170/ESM-2 
100-watt Airborne HF/SSB 
Transceiver Systems 


The core of both systems is the standard 100-watt hf/ssb 
SRT-170/E transceiver package, associated with one of 
two different types of antenna coupler to which an 
advanced design antenna is connected. 


ATU-1001 


antenna coupler for notch (structural) 
antennas 


Vibration: MIL-STD-810C, Cat B2 Procedure 1A, Table 
§14.2-IIA, Fig 514.2-2A 

Acceleration: MIL-STD-810C, Method 513, Procedure | 
and Il 


@ 
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Manufacturer 
Rockwell-Collins Italiana SpA, Rome 


ICS-400 intercom 


TECHNICAL SPECIFICATION 

Mtbf: 10,000h 

Max response time: 300ms (with heater), 2.5s (without 
heater) 

Power supply: + 27.5V dc (nominal) 

Consumption: 5W at 27.5V dc (10W with heater) 
Temperature range 

operating: -50 to + 90°C 

storage: -55 to + 95°C 


OPERATIONAL SPECIFICATION 
Vibration: MiL-STD-810C 
Shock: MIL-STD-810C 


The two atus available are the ATU-1001 for 
aircraft installations and the ATU-1006 for helicopter 
installations. The internally installed and % atr short 
ATU-1001 is used in connection with a notch antenna 
under a dielectric fairing on the leading edge of a wing 
or of a stabiliser. The ATU-1006 is externally mounted 
and connected to a loop antenna, also externally 
mounted, which is formed by a tube 30mm in diameter 
connected at one end to the atu and supported off the 
fuselage by two fixed mast assemblies. 

All the basic features of the standard transceiver are 
common to these two configurations, in addition to 
presetting of up to 15 channels through the SP-648/SM 
remote-control panel and compatibility with MIL- 
STD-1553 data bus (optional). Both systems fully 
comply with MIL-E-5400 requirements for airborne 
electronic equipment 


STATUS 
In production and supplied to various aircraft of the 
Italian Air Force. 


rea 
comm? 


comma 
2385007 12 (iSOOR 


ID-339 display 


Manufacturer 
Rockwell-Collins ltalana SpA, Rome 


TECHNICAL SPECIFICATION 

Modes: J2A, H3E, J3E 

Frequency range: 2-30MHz 

Tuning: automatic and digital at 100Hz minimum steps 
Power supply: + 28V dc nominal, as per MIL-STD-704 
Consumption 

transmit: 450W 

receive: 9OW 

Temperature range: -40 to +71°C 

Relative humidity: up to 95% 

Altitude: to 21,000m 


RECEIVER/EXCITER 
Height: 199mm 
Width: 94mm 
Depth: 319mm 
Weight: 5.4kg 


PA 
Height: 199mm 
Width: 94mm 


oat 


ATU-1006 antenna coupler system installed on helicopter 


300 AIRBORNE RADIO/Italy 


Depth: 319mm 
Weight: 6.2kg 


ATU-1001 
Size: '/, atr, short 
Weight: 5.6kg 


ATU-1006 
Height: 318mm 


SRT-170/F 100-watt HF/SSB 
Airborne Transceiver 


The SRT-170/F is a high-performance, lightweight, fully 
qualified 100-watt hf/ssb avionic transceiver suitable for 
installation on aircraft of widely differing types. 

Basic features of the SRT-170/F include complete 
elimination of mechanical moving parts, all-solid-state 
design with extensive use of miniaturisation techniques, 
modular construction, complete remote-control of all 
the operating functions, full bite capability and preset 
channels. 

The composition of the SRT-170/F includes control 
panel SP-648/FC, receiver/exciter SP-649/SM, 100-watt 
power amplifier SP-480/SM and antenna coupler 
SP-590/E. 

All the controls and indicators necessary to operate 
the transceiver are provided on the SP-648/FC front 
panel. Antenna coupler SP-1127/CP allows matching of 
wire antennas over the entire operating range. 

The receiver/exciter and power amplifier package 
can be interfaced with any other suitable antenna 
coupler for operation with a wide variety of airborne 
antennas. The receiver/exciter and 100-watt power 
amplifier are %,-atr size. 


SRT-—194 15-watt VHF/AM 
Airborne Transceiver 


The SRT-194 provides air-to-air and air-to-ground 
vhf/am communications; adf and homing facilities can 
be added by use of ancillaries. 

The mechanical configuration and construction of 
the SRT-194 are identical to those of the AN/ARC-150(V) 
family of uhf transceivers and its basic features are also 
common to that family. 

The standard configuration is remote-controlled and 
consists of the SP-1047 transceiver, SP-1048 control 
panel and SP-1051 channel/frequency indicator. A 
panel-mounted version can be provided on request. 


STATUS 
In service with the Italian armed forces and installed on 
a number of different aircraft. 


TECHNICAL SPECIFICATION 
Modes: am, adf, retransmit 
Frequency range: 108-156MHz 
Tuning: fully automatic and digital at 25kHz minimum 
steps 

Preset channels: 20 plus guard 
Power output: 15W 

Power supply: + 28V dc +10% 
Consumption 

transmit: 150W 

receive; 35W. 


SRT—470F HF/SSB Transceiver 


The SRT-470F provides 400-watt pep for airborne 
applications and has been specifically designed to 
cover the air-to-air and air-to-ground hf communi- 
cations requirements of the MRCA project jointly 
sponsored by the air forces of Italy, the Federal Republic 
of Germany and the United Kingdom. 

A fully-automatic antenna coupler matches the pa 
output to a notch antenna, which is an integral part of 
the aircraft structure. 

The transceiver is completely solid-state with ad- 
vanced circuit techniques, such as wide-band rf 
amplification, which have eliminated the need for 
mechanical moving parts. 

Construction is, as far as practicable, modular. The 
electrical and mechanical design standards are in 
compliance with the reliability and maintenance re- 
quirements of airborne applications. 


STATUS 
Designed in the mid-1970s to meet air-to-air and 
air-to-ground hf communications requirements of the 


Width: 115mm 
Depth: 324mm 
Weight: 4.5kg 


CONTROL PANEL 
Height: 85.7mm 
Width: 146mm 
Depth: 125mm 
Weight: 0.9kg 


STATUS 
Developed and produced in large numbers for the 
Italian Air Force. 


TECHNICAL SPECIFICATION 

Modes: J2A cw, H3E comp am, J3E usb, Isb 
Frequency range: 2-30MHz 

Antennas: aircraft wire antennas 

Tuning: automatic and digital at 100Hz minimum steps 
Tuning time: <500ms 

Power output: 100W pep and average 
Power supply: + 24V dc nominal 
Consumption 

transmit: 450W 

receive: 9OW 

Temperature range: -40 to + 71°C 
Relative humidity: 100% 

Altitude: to 21,000m 


RECEIVER/EXCITER 
Height: 199mm 
Width: 94mm 
Depth: 319mm 
Weight: 5.4kg 


PA 
Height: 199mm 


Manufacturer 
Elmer, Pomezia. 


Width: 94mm 
Depth: 319mm 
Weight: 6.2kg 


ATU 

Height: 194mm 
Width: 110mm 
Depth: 310mm 
Weight: 7kg 


CONTROL PANEL 
Height: 85.7mm 
Width: 146mm 
Depth: 125mm 
Weight: 1.1kg 


OPERATIONAL SPECIFICATION 

Fully complies with MIL-5400 specifications for airborne 
electronic equipment. MIL-STD 1553 compatible 
(optional) 


Manufacturer 
Elmer, Pomezia. 


SRT-194 transceiver 


Temperature range: -55 to + 71°C 
Relative humidity: up to 95% 
Altitude: to 21,000m 


SP-1047 SP-1048 SP-1051 
Height 121mm 86mm 33mm 
Width 127mm 146mm 83mm 
Depth 184mm 182mm 154mm 
Weight 3.7kg 1.5kg 0.5kg 


Manufacturer 
Elmer, Pomezia. 


SRT-470F hf/ssb transceiver (atu not shown) 


MRCA Tornado project. Currently in production for the 
Italian Air Force. 


TECHNICAL SPECIFICATION 

Mode: J3E usb 

Frequency range: 2-30MHz 

Tuning: automatic 

Minimum tuning step: 100Hz 

Power output: 400W pep 

Power supply: 200V ac + 10%, 400Hz, 3-phase 
Temperature range: -35 to + 70°C 


SRT-651-—1 ‘Multiplo’ Airborne 
VHF/UHF Transceiver System 


The SRT-651-1 is an airborne, solid-state, modular 
slice-constructed transceiver system, operating in 
the 30 to 400MHz range. The typical configuration 
comprises transceiver unit RT-651-1, control panel 
CP-1200, channel frequency indicator ID-1151 and 
mounting base MT-1121. With the basic RT-651-1 and 
the use of modular design and microprocessor 
techniques, a complete family of 10- to 30-watt 
transceivers are derived. Different interfaces are avail- 
able and include multiplex data buses MIL-STD-1553B 
and serial data interface RS-422 which is used with 
control panel CP-1200. Bite facilities enable fault 
location to module level. 

The SRT-651-1 and other derived systems can be 
interfaced with the ID-1351A homer indicator, DF-301E 
adf system, KY-58 crypto modem, SP-1212 eccm 
modem, Link 11 data modems, fsk modems and the 
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PA 

Height: 199mm 
Width: 261mm 

Depth: 319mm 

Weight: 14.8kg 


TRANSMITTER/RECEIVER 
Height: 199mm 

Width: 94mm 

Depth: 319mm 
Weight: 5.3kg 


BF-375 emergency beacon. A Have-Quick modification 
kit has been developed 


STATUS 
In production since 1984 for the air forces of Italy and a 
number of other countries 


TECHNICAL SPECIFICATION 

Frequency range 

vhf/fm (tactical close support): 30-88MHz 
vhf/am (civil air band): 108-156MHz 
vhf/fm (maritime band): 156-174MHz 
uhf/am/fm (military uhf band): 225-400MHz 
Preset channels: 20 (with CP-1200) 
Channel spacing: 25kHz 

Guard channels 

vhf/fm: 40.5MHz 

vhf/am: 121.5MHz 

vhf/fm: 156.8MHz 

uhf/am/fm: 248MHz 

Channel change time: 5ms 


FREQ/CHAN, BRT. TONE 


SRT-651-1 transceiver system 


SRT-653 10-watt VHF/UHF 
Airborne Transceiver System 


The SRT-653 is a modular slice-constructed 10-watt 
vhf/uhf/am transceiver, developed for two-way air-to-air 
and air-to-ground voice and data communications on 
board military aircraft and helicopters. This fully 
solid-state, synthesised transceiver is a direct growth 
version of the large-scale production AN/ARC-150(V) 
family of transceivers for avionic applications. 

The system is formed by two transceiver units which 
are fully independent and flight-line replaceable. It is 
able to continue operation, even if one of the two units 
fails. 


SRT-653 has been qualified to stringent environmen- 
tal and emc requirements in accordance with military 
standards and specifications and has been adopted for 
installation on board the Panavia Tornado, where its 
configuration is of two transceiver units, the vhf SP-1047 
and the uhf RT-1051, installed side-by-side in an 
interface/power supply adaptor (SP-1203) on a mount- 
ing tray (SP-1204): two identical CP-1001 control panels 
(for dual control) and one ID-1150 channel/frequency 
indicator. The two transceivers are independent and 
flight-line replaceable. A modification kit is available for 
Have Quick applications. 


STATUS 
In production for the Italian Air Force. 


SRT-653 transceiver 
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REMOTE-CONTROL UNIT 
Height: 86mm 
Width: 146mm 
Depth: 125mm 
Weight: 1.1kg 


Manufacturer 
Elmer, Pomezia 


Power output 

am: 10W 

fm: 15W 

Power supply: 28V dc 
Consumption 

transmit: 180W 

receive: 25W 
Temperature range 
operating: -54 to +71°C 
storage: -60 to + 95°C 
Relative humidity: 95% 
Altitude: to 21,000m 


RT-651-1 
Height: 121mm 
Width: 127mm 
Depth: 224mm 
Weight: 3.5kg 


CP-1200 

Height: 57mm 
Width: 146mm 
Depth: 150mm 
Weight: 1.4kg 


ID-1151 
Height: 33mm 
Width: 88mm 

Depth: 130mm 
Weight: 0.35kg 


MOUNT MT-1121 
Height: 18mm 
Width: 130mm 
Depth: 267mm 
Weight: 0.5kg 


Manufacturer 
Elmer, Pomezia. 


TECHNICAL SPECIFICATION 

Mode: am voice 

Frequency bands 

vhf/am: 108-156MHz 

uhf/am: 225-400MHz 

Preset channels: 17 plus guard 

Tuning: automatic and digital, 25kHz minimum step 
Power output: 10W carrier 

Power supply: 115V ac + 10%, 400HZz, 3-phase; +28V 
de 

Consumption (average) 

transmit: 320VA max 

receive: 140VA max 

Temperature range: -40 to +71°C 

Relative humidity: up to 95% 

Altitude 

operating: 21,000m 


TRANSMITTER/RECEIVER ASSEMBLED 
Height: 155mm 
Width: 265mm 
Depth: 409mm 
Weight: 13.5kg 


CONTROL PANEL 
Height: 95.2mm 
Width: 146mm 
Depth: 166mm 
Weight: 1.6kg 


CHANNEL/FREQUENCY INDICATOR 
Height: 50mm 

Width: 86mm 

Depth: 159mm 

Weight: 0.35kg 


OPERATIONAL SPECIFICATION 
Fully qualified to MIL-E-5400, Class Il (mod); MIL- 
STD-704 and MIL-STD-461/462 


Manufacturer 
Elmer, Pomezia 
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AMR 342 Multi-channel VHF/UHF 
Transceiver 


The AMR 342 is a vhf/uhf military airborne transceiver 
designed for air-to-air and air-to-ground communi- 
cations under severe electrical and environmental 
conditions. It can use both am and fm modulation and is 
suitable for speech and data communications in all 
types of military aircraft 

The transceiver covers the ranges 1:03 to 160 and 225 
to 400MHz. The standard carrier output for vhf is 25 
watts am and 50 watts fm, and for uhf 15 watts am and 
30 watts fm, As an option, 25 watts am and 50 watts fm 
can also be offered for uhf : 

The AMR 342 comprises a digital frequency syn- 
thesizer, a main and a guard receiver, solid-state 
transmitters, self-test equipment and a power supply 
(115 volts ac, 400Hz, three-phase or 28 volts dc) all 
housed within a single unit 

The frequency synthesizer provides 2280 vhf channels 
and 3500 or 7000 uhf channels, selectable by means of 
a binary code from a contro! box or frequency selector. 
Cooling is provided by built-in air ducts connected to 
the aircraft central cooling system. For normal use no 
cooling is required. 


STATUS 
In production since 1976 for the Royal Swedish Air Force 


AMR 345 VHF/UHF Transceiver 


The AMR 345 is a small vhf/uhf am/fm panel-mounted 
radio for speech and data communications. It has eccm 
capability and is designed to operate in a secure voice 
system. The transceiver is suitable for air, sea and 
ground applications 

AMR 345's front panel has a digital display, easily 
read even in bright sunlight. The keyboard is used for 
selecting preset frequencies as well as for manual 
setting 

The transceiver memory has a flexible storage 
capacity for up to 500 channels. The preset channels 
can be used for immediate access to all frequencies at 
all air-bases. A built-in test facility performs a go/no-go 
test in the aircraft. 

An autonomous system is formed by transceiver AMR 
345, 28 volts dc power supply, a headset and an 
antenna. It is also interoperable with other systems in 
the aircraft by means of a serial data control link. The 
microprocessor control permits adaptation of the 
transceiver (including the front panel function) to 
any system configuration. Preset channels and data 
back-up are stored in an electrically reprogrammable 
non-volatile memory. 

The transceivers hardening is designed for full 
operation after emp exposure. Eccm capability is 
provided by means of an external eccm control 
unit which can be designed according to customer 
requirements. 


AMR 345 transceiver 


AMR 346 VHF/UHF Control Unit 


The AMR 346 vhf/uhf control unit is designed for use 
with the combined vhf/uhf multi-channel airborne 
transceiver AMR 342 and ground-based/shipborne 
transceiver AMR 711. 


SWEDEN 


for Saab 35 Draken and Saab 37 Viggen aircraft. The 
AMR 342 is also being delivered to other air forces, 
including those of some NATO countries. Under a 
licence agreement concluded in 1977 with Bofors, GEC 
Avionics has produced a version of the AMR 342 for use 
in the Royal Air Force Nimrod aircraft. Designated 
AD1340, the set is a uhf-only equipment. Production 
ended 1987. 


TECHNICAL SPECIFICATION 

Modes: am and fm 

Frequency range: 103-160 and 225-400MHz 
Number of channels 

5780 

option: 9280 

Channel spacing 

vhf: 25kKHz 

uhf: 50 or 25kHz 

Mtbf 

combined version: 1500h 

Power supply: nominal 200/115V ac, 400Hz, 3-phase or 
28V dc 

Consumption 

transmit: 550VA ac, 300W dc 

receive: 80VA ac, 70OW dc 

Temperature range: -40 to + 70°C 

Relative humidity: 100% 

Altitude: 30,000m 

Vibration: 5g 10Hz-2kHz, max amplitude 0.75mm 
Shock: 40g 


The transceiver is designed to meet applicable MIL 
standards. 


STATUS 

The radio is being included in the communication 
system for the new JAS multi-role combat aircraft for the 
Swedish Air Force. It has also been delivered for 
re-equipping the SAAB 105 (SK60) trainer, light 
strike/reconnaissance aircraft of the Swedish Air Force. 
Being delivered to the SAAB 105, the Swedish versions 
of the MBB BO105 and Aerospatiale Super Puma 
helicopters and the CASA C-212 aircraft. The AMR 345 
is also expected to find applications in maritime and 
ground communication systems. 

A 1000-channel dual and multi-command version, 
which uses the AMR 345 and one or more AMR 349 
control units is used in Pilatus OC-7 and PC-9 aircraft 
and, in 1987 was being produced for the Royal 
Australian Air Force. 


AMR 342 transceiver 


Height: 194mm 
Width: 124mm 

Depth: 319mm 

Weight: 12kg 


Manufacturer 
Bofors Aerotronics AB, Lidingo. 


TECHNICAL SPECIFICATION 

Modes: am and fm 

Frequency range: 104-162 and/or 223-408MHz 
Channel spacing: 25kHz 

Number of preset channels: up to 500 
Power output 

am: 10W 

fm: 15W 

Power supply: 28V dc (16-32V dc) 
Temperature range: -40 to + 70°C 
Relative humidity: 95% 

Height: 76mm 

Width: 146mm 

Depth: 230mm 

Weight: >3.5kg 


Manufacturer 
Bofors Aerotronics AB, Lidingo. 


Sub-units of the AMR 345 transceiver 


The manual frequency selector covers the 103 to 160 
and 225 to 400MHz vhf and uhf frequency ranges 
with 25kHz channel spacing. Seventy channels are 
programmable from the front panel. 


TECHNICAL SPECIFICATION 
Mode selector: am and fm 
Frequency setting: 103-160 and 225-400MHz 


Preset channels: 70 programmable from front panel 


Data storage time: 5 years 
Power supply: 5V/1.2A, 28V/200mA 


Manufacturer 
Bofors Aerotronics AB, Lidingo. 


AMR 346-7 control unit 


AMR 346 vhf/uhf contro! unit 


AMR 347 Channel Selector 


Channel selector AMR 347 provides selection of 
air-base frequency, combat frequency or any individual 
frequency that may be required. The use of push-button 
data entry provides direct access to more than 1000 
preset channels. 

Three modes are available to a pilot: 
BAS a two-digit base number, directly combined 
with a one-letter function (landing information, 
navigation information, airport or terminal con- 
trol, radar control, distress, etc) 
a three-digit flight control number used for 
communication with combat operation centre, 
other aircraft, etc, with direct access to the last 
digit 
any vhf/uhf 
modulation 

Basic operating settings can be made before take off 
and clear and reload operations can be performed 
during a flight operation. For recoding in the aircraft, a 
small code box (fill gun) is connected to the front panel. 
The new channel codes are easily fed into the channel 
selector. 


NR 


MHz military band frequency and 


STATUS 
Introduced in the late 1970s for installation in the Saab 
37 Viggen aircraft. Production ended 1987 


Manufacturer 
Bofors Aerotronics AB, Lidingo. 
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Briz and Orlan Aircraft 
Transmitter/Receivers 


The Briz vhf aircraft transmitter/receiver is designed for 
communications between aircraft and helicopters and 
with air traffic controllers. The front panel control and 
small size of the radio make it suitable for mounting on 
the aircraft instrument panel 

The Orlan vhf aircraft transmitter/receiver is designed 
for radio communications between aircraft, with air- 
traffic controllers, and for automated air-to-ground 
data exchange. The transmitter/receiver is installed on 
ashockmount and located in the avionics compartment, 


while the remote-control panel is mounted on the 
instrument panel or in another easily accessible place in 
the cockpit. 


TECHNICAL SPECIFICATION 
Frequency range: 118-136.975MHz 
Frequency spacing: 25kHz 

Power output 

Briz: 5W 

Orlan: 25W 

Temperature range 

operating: -55 to + 70°C 


BRIZ 
Height: 300mm 


Width: 64mm 
Depth: 146mm 
Weight: 2.5kg 


ORLAN 

Height: 319mm 
Width: 90mm 
Depth: 194mm 
Weight: 5.5kg 


Manufacturer 
State Collective Electronic Communications Combine 
of the Soviet Union. 
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R-—800 Radio Set 
TECHNICAL SPECIFICATION 


Mode: A3E 
The R-800 radio transmitter/receiver is used for Frequency range: 100-150MHz 
air-to-air and air-to-ground communication, Number of channels: 601 
Antennas used are a quarter-wave blade on the Power output: 5-8W 
aircraft and a discone on the ground Power supply: 115V ac 


R-—811 and R—812 Radio Sets 


TECHNICAL SPECIFICATION 
The R-811 and R-812 are Soviet-designed ground-to-air Mode: am voice 
radios, which can also be used in ground-to-ground Frequency range: 100-150MHz 
roles. The sets have a 250-watt output power and Power output: 250W 
employ either yagi or discone antennas Range: 50km (yagi), 200km (discone) 


R-821 Radio Station 


TECHNICAL SPECIFICATION 
The R-821 is a vhf radio station used for ground control Mode: A1A, A3E 
of aircraft. It is a transportable version of the R-801 Frequency range: 100-150MHz 
airborne transceiver, and it can be remotely-controlled Number of channels: 601 (4 preset) 
by cable or wire lines Power output: 6W 


R-824 Radio Sets 


TECHNICAL SPECIFICATION 
The R-824 is a series of mobile radio stations mounted Mode: voice 
on ZIL-157 vehicles. They are used in ground-to-air Frequency range: 100-150MHz 
communication as well as for ground-to-ground Number of channels: 601 (4 preset) 
purposes. Power output: 400W 


UNITED KINGDOM 


AD950 Low-Cost Anti-Jam (LCAJ) 


ae 


The AD950 is a low-cost anti-jam system for use with 
existing clear speech radios. It provides intercept 
instructions to an aircraft in the face of attempted 
jamming by the enemy. 

Height, bearing, distance, speed, brake left or right 
and return to base information is available to the pilot. 
This information is encrypted using a 10% bits 
encryption code with eight variable keys. The design 
includes error detection codes which ensure that the 
received signal is correct. 

Fsk is used to transmit the message at a speed of up 
to 600bits/s. A selective calling facility allows each 
ground station to control up to 16 different groups of 
aircraft on one frequency. With 100 bits in the message 
and allowing for the message to be repeated three 
times, the total transmission time is %, second. 

The AD950 is a standard control-unit-type fitting. On 
the ground information is typed into the keyboard, while AD950 low-cost anti-jam unit 
at the airborne end, operation is completely automatic. 


STATUS Manufacturer 
Introduced in 1984 GEC Avionics Ltd, Airadio Products Division, Basildon. 


AD120 VHF Communication 
System 


The AD120 vhf communication system is designed to 
meet military requirements for two-way airborne vhf 
dsb/am voice communications with atc flight infor- 
mation agencies and other aircraft. It operates over the 
118 to 135.975MHz frequency range with 25kHz channel 
spacing and provides a selection of any one of 720 
channels. 
The AD120 comprises two units: the AA1201 transmit- 
ter/receiver and the AA1202 control unit. The transmitter 
power output level can be adjusted by a preset control 
from 10 to 20 watts. 
The AA1201 is rack-mounted and the AA1202 is 
panel-mounted on the aircraft control panel. All 
controls on the AA1202 are operable with gloved hands 
and the frequency selected is clearly indicated by an 
in-line digital display of numerals. Red or white lights are 
provided for rear illumination of all panel markings. 

A variant of the transmitter/receiver known as 
AA1201-2 provides compatibility with offset carrier 
systems and has a maximum output power of 20 watts. 


STATUS 
In service in most British military aircraft and supplied to AD120 vhf/am transceiver/control unit 


other countries. In March 1979 the equipment was 
ordered for the Boeing Verto! HC-Mk | Chinook 
helicopter, 33 of which were ordered for the Royal Air 
Force. The equipment has been manufactured by GEC 
Avionics since 1976 under licence from King Radio of 
the United States. More than 1350 units were delivered 
during the 1970s. 


TECHNICAL SPECIFICATION 

Modes: dsb/am voice 

Frequency range: 118-135.975MHz 

Channel spacing: 25kHz 

Power output: adjustable by preset over range 10-20W 
Power supply: 27V dc nominal 


AD150 Voice Conditioning Unit 


Many operational roles (low-level bombing, helicopter 
winching/asr etc) require the constant use of a live 
microphone. This results in continuous noise on 
the crew intercommunication links with consequent 
degrading of speech quality, lack of intelligibility and 
increased fatigue. The AD150 voice conditioning unit 
incorporates a circuit which keeps the microphone 
disconnected and ensures quiet listening conditions 
but provides a rapid response to the crew's voices 
and automatically switches these signals to the 
communication link. The circuit ensures the absence of 
first-syllable clipping. 


AD3400 Multi-mode Airborne 
VHF/UHF System 


The AD3400 multi-mode radio is a single airborne 
transmitter/receiver combining several frequency bands 
previously needing three or more equipments. 

The AD3400 comprises a transmitter/receiver unit 
(AA34001) for installation in the avionics bay and a 
cockpit-located control unit (AA34024). The radio 
covers the frequency range of 30 to 400MHz in four 
bands, with a channel spacing of 25kHz throughout. As 
well as providing homing and direction-finding facilities, 
the radio has a wide-band capability making it 
compatible with 16kbits/s secure-speech equipment. 

The radio also has voice and data cryptographic 
protection through the AA34601 encyrption unit which 


Temperature range: -54 to + 55°C with 30 minutes at 
sel 

Relative humidity: 95% 

Altitude: 16,700m 

Vibration 

up to 60Hz: 1g 

60-100Hz: 2g 

Acceleration: 5.59 

Crash: 6g 


AA1201 

Height: 127mm 
Width: 60mm 
Depth: 315mm 
Weight: 2.3kg 


Other circuits are said to improve communication by 
amplifying the voice signal while reducing the noise part 
of the spectrum before modulation of the transmitters. 
Similarly, contro! of audio outputs is matched to 
ambient noise levels to reduce the need for frequent 
readjustment of receiver volume controls 


STATUS 

The AD150 was evaluated by UK Ministry of Defence 
and underwent flight testing in a Buccaneer aircraft. It is 
now in production following an initial order for 
installation in armoured fighting vehicles 


Manufacturer 
GEC Avionics Ltd, Airadio Products Division, Basildon. 


features eight unique user key settings, automatic 
synchronisation and opto-coupled programming via a 
pocket-sized fill gun 


STATUS 

First introduced in 1979 following private development. 
In mid-1980 GEC announced that it had received an 
order worth £40 million from the People's Republic 
of China. Although no specific equipments were 
mentioned it is believed that the Chinese order included 
AD3400 radios for installation in F-7 fighters. In August 
1982 the UK MoD placed a £250,000 order for a small 
quantity of radios for Royal Navy aircraft; a subsequent 
MoD production order was worth in excess of £6 million. 
At about the same time as the first UK MoD order, the 
Brazilian Air Ministry placed a multi-million pound order 
for the radio. 


tg had 
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AD3400 multi-mode system, (left to right) encryption unit, control unit and transmitter/receiver unit 


AD3500 ECM-resistant Radio 


The AD3500 provides line of sight tactical communi- 
Cations in both the vhf and uhf frequency bands using 
fm or am modulation. Facilities are provided for both 


ASD 2000 Communications 
Management Unit 


The ASD 2000 communications management unit 
interfaces the crew of a single or dual seat high 
performance military aircraft with radio equipment for 
voice and data communications. The unit provides the 
functions previously contained in a number of units and 
integrates them with speech recognition, speech 
synthesis and processing capabilities to achieve an 
increase in system capability with a reduction in size 
and weight. 

Features of the dual processor ASD 2000 include 
reconfigurable hardware and software for adaption toa 
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AA1202 
Height: 47mm 
Width: 146mm 
Depth: 90mm 
Weight: 0.6kg 


OPERATIONAL SPECIFICATION 
Designed to meet BS3G100 power requirements and 
DEF-133 environmental requirements 


Manufacturer 
GEC Avionics Ltd, Airadio Products Division, Basildon. 


AD150 voice conditioning unit 


TECHNICAL SPECIFICATION 

Modes: am and fm, broadband or narrow-band 
Frequency bands 

tactical vhf: 30-87.975MHz 

civil air traffic control: 108-156MHz 

civil and maritime operations: 156-173.975MHz 
military uhf: 225-400MHz 

fm and am available for normal and secure speech; adf 
and homing input/output ports provided 
Channel spacing: 25kHz 

Power output 

fm: > 15W 

am: > 10W 

full output up to 2.5:1 vswr 

Power supply: 28V nominal 

Temperature range: -55 to + 60°C 

Altitude: 21,000m 


TRANSMITTER/RECEIVER 
Height: 193.5mm 
Width: 124.7mm 
Depth: 255.5mm 
Weight: 6.5kg 


CONTROL UNIT 
Height: 57.1mm 
Width: 146mm 
Depth: 152.6mm 
Weight: 1.3kg 


ENCRYPTION UNIT 
Height: 193.5mm 
Width: 58mm 
Depth: 320mm 
Weight: 4.5kg 


Manufacturer 
GEC Avionics Ltd, Airadio Products Division, Basildon. 


clear and secure speech as well as two separate quard 
channels. The AD3500 has a MIL-STD-1553B multiplex 
data bus included as standard to ensure a high level of 
integration with aircraft control and command systems. 
The AD3500 measures 200 x 130 x 110mm. 


variety of aircraft, simultaneous operation of two vhf/uhf 
radios and aJTIDS terminal, encryption devices for both 
speech and data, intercommunications facilities for a 
second crew member and up to two ground crew, and 
an audio interface for navigation facilities and telebrief. 
The ASD 2000 has interfaces for MIL-STD-1553B, 
ARINC 429 and fibre optic bus bars. It has comprehen- 
sive bite and is packaged in an ‘ atr short (reduced 
height) enclosure. Its weight is 5.5 kilograms. 


STATUS 
In development. 


Manufacturer 
GEC Avionics Ltd, Tactical 
Basildon. 


Information Division, 


Manufacturer 
GEC Avionics Ltd, Rochester. 


ASD 2000 unit 
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ASR1000 Airborne Speech 
Recogniser 


Marconi Defence Systems, supported by GEC Avionics, 
is developing an airborne speech recogniser for the 
Royal Aircraft Establishment. 

The airborne speech recogniser incorporates the 
concepts of the commercial Macrospeak equipment, 
with additional algorithmic improvements that will meet 
the performance required by the Ministry of Defence. 
Applications will include the use of voice by pilots and 
aircrew to control communications, navigation and 
weapons systems. 


BCC306 Helicopter VHF/FM 
Transmitter/Receiver 


The BCC306 airborne radio system has been designed 
for communication between airborne and ground- 
based units and, although intended primarily for 
Wessex helicopters, can be used in other aircraft. 

The receiver/transmitter is a development of the 
Clansman vhf receiver/transmitter type RT351 currently 
in production for vehicle radio installations (UK/ 
VRQ-301) and for use in British Army manpacks 
(UK/PRC-351 and UK/PRC-352). 

As the BCC306 is derived from the well-proven RT351, 
it has the inherent reliability of that equipment and is 
calculated to be at least twenty times more reliable than 
previous generations of radio sets. 

The BCC306 provides air-to-ground and air-to-air 
voice communications over the 30 to 76MHz frequency 
range. The equipment functions in the single-frequency 
simplex mode and uses F3E (narrow-band) modulation. 
It is simple to operate with channel selection and all 
other control functions effected through a remote- 
control unit, positioned to give the pilot or other crew 
members ready access. 

The receiver/transmitter, the BCC61, is an RT351 
receiver/transmitter from which the major controls have 
been removed and resited on a remote-control unit 
(D692/1) near the pilot's control position. It provides 
1841 channels of communication at 25kHz separation. 


ASR1000 is also to be used for narrow band 
digital communications links. Principle features of the 
equipment are a % atr short case of flight-worthy 
construction, a 1000-word vocabulary designed to 
provide continuous high recognition accuracy, finite 
state syntax, automatic noise adaption, an advanced 
training algorithm, a handheld load device, low power 
consumption and dual user mode. 

The ASR1000 measures 195 x 127 x 315mm. 


STATUS 
Under development in conjunction with GEC Avionics. 
Flight trials on Tornado scheduled for 1988. 


Manufacturer 
Marconi Speech Systems, Portsmouth, Hampshire. 


The vhf automatic antenna matching and tuning unit, 
the BCC543, is capable of tuning the 1.7-metre whip 
antenna over the system's entire 30 to 76MHz frequency 
range. The unit requires no frequency setting, range 
setting or antenna impedance information, antenna 
matching and tuning being carried out automatically 
following operation of the atu tune switch on the control 
unit. The full tuning sequence generally takes less than 
two seconds and a lamp on the control unit indicates 
when it has been completed. 


STATUS 
In service with British and other armed forces. Although 
developed initially for installation in helicopters, the 
equipment has also been fitted in other types of light 
aircraft. 


TECHNICAL SPECIFICATION 

Mode: F3E narrow-band +5kHz deviation 

Frequency range: 30-76MHz 

Power output: 4W 

Antenna: 1.7m whip 

Power supply: 20-30V dc positive- or negative-earth 
input. Stabilised + 24V dc output 

Temperature range: -40 to + 70°C 


RECEIVER/TRANSMITTER 
Height: 920mm 

Width: 149mm 
Length: 235mm 
Weight: 2.8kg 


BE 375 SARBE 5 Search and 
Rescue Beacon 


The SARBE 5 is an emergency distress and survival 
radio. There are five versions designed primarily for 
aircrew and these can be stowed in flight clothing, life 
preservers, life-rafts or ejection-seat packs. It provides a 
distress beacon transmission which can be activated 
either automatically or manually, with additional 
facilities for two-way voice communication on a distress 
channel. A version is available providing a second voice 
channel. 


BE 499 TACBE 


This tactical communications/beacon equipment has 
been developed from the SARBE 5 to provide a simple 
two-channel ground-to-air two-way am communi- 
cations radio, with a retained selectable automatic 
beacon tone facility on one channel. 

TACBE has a line-of-sight range and provides up to 
30 hours’ voice endurance from a primary battery. It is 
waterproof to a depth of 10 metres. 


STATUS 
In production since 1980. Sales have been made to five 
countries. 


BE 515 SARBE 6 Search and 
Rescue Beacon 


SARBE 6 is an emergency distress and survival radio 
which meets the latest NATO STANAG. It can be stowed 
in flight clothing, life preservers, life-rafts or ejection-seat 
packs. The beacon facility on both civil and military 
distress channels simultaneously can be activated 
automatically or manually. Two-way voice can be used 


STATUS 

Production began in 1972 and sales have been made to 
the armed forces of 43 countries. A recent order from a 
Middle East airforce was for 400 units. 


TECHNICAL SPECIFICATION 
Operating frequencies 

uhf 2-channel version: 243 and 282.8MHz with beacon 
transmission intermittent 

uhf 2-channel version: same frequencies with continu- 
ous beacon 

uhf single-channel version: 2483MHz 

vhf 2-channel version: 121.5 and 123.1MHz 

vhf single-channel version: 121.5MHz 


TECHNICAL SPECIFICATION 
Operating frequencies (preset) 
vhf; 118-136MHz 

uhf: 238-248 and 276-293MHz 
Height: 114mm 

Width: 76mm 

Depth: 30mm 

Weight: 0.57kg 


Manufacturer 
Burndept Electronics Ltd, Thamesmead. 


on both channels simultaneously, overriding the 
beacon facility. 


STATUS 
In production and in service with NATO and other air 
forces. Also in use with civilian agencies. 


TECHNICAL SPECIFICATION 

24h operation as automatic beacon signal on 121.5 and 
243MHz simultaneously 

Height: 140mm 


ASR1000 airborne speech recogniser 


REMOTE-CONTROL UNIT 
Height: 470mm 
Width: 146mm 
Length: 96mm 
Weight: 0.37kg 


POWER SUPPLY UNIT 
Height: 890mm 
Width: 130mm 
Length: 238mm 
Weight: 3.2kg 


AIRCRAFT INTERFACE UNIT 
Height: 850mm 

Width: 75mm 

Length: 190mm 

Weight: 0.5kg 


ANTENNA TUNING UNIT 
Height: 145mm 
Width: 150mm 
Length: 235mm 
Weight: 3.5kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


Manufacturer 
Burndept Electronics Ltd, Thamesmead. 


SARBE 6 personnel locator beacon 


Width: 88mm 
Depth: 38mm 
Weight: 0.64kg 


Manufacturer 
Burndept Electronics Ltd, Erith. 


Communications Navigation 
Interface Unit (CNIU) 


Developed for aerospace, aircraft and other military 
projects the microprocessor-based CNIU has found 
applications in the BAC1-11 experimental aircraft 
and in direct voice input (dvi) experiments, military 


helicopters and input/output processors for host 
computers. 
Interface requirements are configured using a 


standard series of printed circuit boards which are 
designed to meet the needs of different applications 
and allow evolutionary changes to parts of the 
communication and navigation system without necessi- 
tating a complete redesign. This configuration com- 
prises a power supply, cpu card and up to ten i/o cards 
including RS232, ARINC429 and MIL-STD-1553B serial 
digital interfaces. User definable i/o connections are 
available, and memory is expandable to one megabyte. 
The overall size is contained in a ‘% atr (short) 
enclosure. 


D403 Airborne Emergency 
Transmitter/Receiver 


The D403 emergency uhf transmitter/receiver has 
been developed to provide controller-to-aircraft and 
aircraft-to-aircraft communications in the event of a 
failure of an aircraft's main uhf transceiver. It has been 
designed for remote mounting with space in the cockpit 
only required for the radio's combined on/channel- 
select switch. 

The D403 consists of a transmitter, a receiver and a 
modulator/transient suppressor and is fully protected 
from transient voltages up to 120 volts dc. The modular 
construction, of the unit allows easy access to all 
components. As shared circuits are not employed, 
the possible rapid interchange of modules reduces 
maintenance time considerably. 

In the emergency role, two-channel operation permits 
the initial distress call to be made on 243MHz. Once 
communication on this international distress frequency 
has been established, a second channel is available for 
approach and landing instructions. 

For alternative uses, the radio can be supplied as a 
two-channel transmitter/receiver operating within the 
238 to 248MHz frequency range. Other models are 
available covering alternative frequency ranges. 


STATUS 
In service as the standard uhf standby radio with the 


STATUS 

Originally installed in the BAC1-11 experimental and 
research aircraft at the Royal Aircraft Establishment, 
Bedford, the unit is now fully developed for fixed and 
rotary wing aircraft. 


TECHNICAL SPECIFICATION 

User programmable memory capability: 64kbits/s 
expansible to 1Mbyte 

Consumption: 15-45W dependent on configuration 
Temperature range: -50 to + 80°C 

Height: 195.4mm 

Width: 127.4mm 

Depth: 315mm 

Weight: 6kg 


Manufacturer 
GEC Avionics Ltd, Tactical 
Basildon. 


Information Division, 


Royal Air Force, Royal Navy and the armed forces of 
Australia, Brazil, India, Italy, Saudi Arabia, Singapore, 
Spain and the United States. Introduced in 1968, sales 
now exceed 2000 units. 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Mode: am, adjustable >80% 

Frequency range: 238-248MHz 

Channels 

2-channel operation provided 

channel 1: 248MHz 

channel 2: up to 1MHz above or below channel 1 
Power output: 3W 

Consumption: 1.8A at 24-28V dc max 


RECEIVER 

Frequency range: 238-248MHz 

Circuit: single-conversion superhet 

Channels 

2-channel operation provided 

channel 1: 24383MHz 

channel 2: up to 1MHz above or below channel 1 
Battery supply: operates at 20V emergency supply 
Consumption: 80mA 

Temperature range: -55 to + 85°C 

Height: 121mm 

Width: 84mm 

Depth: 254mm 

Weight: 2.2kg 


Digital Communications Control 
System (CCS) 


Digital CCS is a fibre optic communications control 
system which is currently under development by GEC 
Avionics Ltd. The system is designed to be capable of 


EH101 Helicopter Communication 


' System 


The system is designed as a sub-system of the avionics 
fit for the new EH101 maritime helicopter and interfaces 
with the aircraft flight computers. 

Clear and secure voice communications are pro- 
vided in intercom, radio relay and uhf/vhf/hf transceiver 
modes. A telebrief facility and data link interface are 


Jaguar-U Airborne Radio 


Jaguar-U is the uhf version of the Jaguar tactical radio 
family. It is a frequency hopping radio operating in the 
225 to 400MHz range. 

Jaguar-U can be configured as a battery-powered 
manpack radio with a power output of 4 watts. There is 
also a dedicated 50-watt integrated station to provide 
ground control of aircraft for an air defence operation 
centre, and a 15-watt airborne system in which a 
separate cockpit-mounted control and display unit 
allows remote control of the radio which can be fitted 
wherever space permits. 

Both the 50-watt ground-to-air and airborne 15-watt 
versions have integral guard receivers to comply with 
international requirements for an emergency back-up 
facility to receive any distress calls. 


transmitting clear and secure signals with good 
Tempest integrity. Inter-communication between oper- 
ator stations is possible and the system is expandable to 
incorporate extra operators. 

Although it is designed primarily for use in military 
aircraft the system will be adaptable to suit land and sea 
based operations. 


features of the system, which can also accept inputs 
from sonar equipment and audio navigation signals. 

Five operators are served independently by five 
station boxes and simultaneous operation of communi- 
cations facilities is possible. 

Selection of these facilities is made via the station box 
controls. Extra jackboxes are provided to allow 
operation by additional crew members if required. The 
system can be reconfigured to suit a variety of 
helicopter service roles. 

Close attention is paid to the routing of signals within 


Jaguar-U is designed to be interoperable with 
existing airborne uhf radios in the fixed frequency am 
mode, but with the capability of utilising frequency 
hopping techniques to defeat ecm and esm attack. 

The system provides access to 7000 communication 
channels at 25kHz spacing and each channel is 
available for fixed frequency or hopping operation. Am 
or fm clear speech modes and fm secure speech are 
offered for fixed frequencies as well as fm secure speech 
in the frequency hopping mode. Programming of 
speech security and hopping codes can be carried out 
as part of the normal pre-flight preparations. 

The radio is transparent to 16kbits/s systems and 
offers in-built speech and data encryption plus the 
capability of passing lower rate data with enhanced 
error protection. 
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Communications Navigation Interface Unit 


WERIAL 


D403 airborne emergency transmitter/receiver 


OPERATIONAL SPECIFICATION 
Acceleration and vibration: designed to comply with 
all requirements of DEF-133 


Manufacturer 
Dowty Electronics Ltd, Communications Division, 
Greenford. 


STATUS 
Under development in 1987. 


Manufacturer 
GEC Avionics Ltd, Basildon. 


the communications sub-system. This is to optimise 
radio reception and to reduce the possibility of 
interception by enemy forces. The system has been 
designed to comply with Tempest standards. 


STATUS 
Under development in 1987. 


Manufacturer 
GEC Avionics Ltd, Basildon. 


TECHNICAL SPECIFICATION 

Modes: am or fm fixed frequency (clear speech), fm 
fixed frequency (secure speech), fm hopping (secure 
speech) 

Frequency range: 225-400MHz 

Number of channels: 7000, 25kHz spacing 

Power output 

manpack: 10mW, 4W 

mobile/ground station: 10mW, 4W, 50W 

airborne: 10mW, 4W, 15W 

Power supply 

manpack: 12V dc 

mobile/ground station: 24V dc 

airborne system: 28V dc 

Temperature range: -40 to + 70°C 


Jaguar-U airborne version 
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MANPACK 
Height: 90mm 
Width: 230mm 
Depth: 278mm 
Weight: 5.3kg 


MOBILE/GROUND STATION 
Height: 236mm 
Width: 169mm 


Link 11 Data Terminal Set and 
Controller 


The Link 11 data terminal set (dts) is designed to enable 
operational information to be transferred between 
aircraft, ships, shore stations and battlefield combat 
units engaged in military operations, and reduce 
congestion on voice channels. Data generated by 
aircraft sensors can be processed and formed into 
appropriate messages for transmission over the data 
link. The ability of the dts to pass a large amount 
of information automatically, and with less risk of 
interception than voice, is designed to enhance the 
operational capability of units participating in the data 
line network 

The AS-10-6181-01 data terminal set contains the 
circuitry necessary to permit the system to function on hf 
or uhf, either as a net control station or as a picket. 

The dts transmit function accepts digital data 
originating in the system digital computer and converts 
it to a form suitable for radio transmission. This 
conversion process is performed using digital psk 
techniques that encode and impress the digital data 
onto 15 different tones. Two data bits are impressed on 
each audio tone. The 15 tones, plus a doppler tone, are 


then combined into a single multi-tone audio composite 


PTR1721 VHF/UHF Airborne 
Transmitter/Receiver 


The PTR1721 is a combined vhf/uhf airborne transmit- 
ter/receiver operating over the 100 to 156 and 225 to 
400MHz bands 

The system is compatible with homing-in azimuth 
requirements. Channel spacing is set at 25 or 50kHz 
intervals to give a choice of up to 9240 channels 
selected directly on the remote-control unit. The control 
unit enables selection of 19 preset channels. 

Two of the preset channels are normally the 
international distress frequencies of 121.5 and 243MHz 
which can also be monitored on an independent guard 
receiver, A built-in self-test system checks the transmit 
and receive functions and also the control units 

A mounting tray performs the dual functions of 
vibration isolation and provides the ducting for 
forced-air cooling. In addition, an optional antenna 
lobe switch for uhf homing-in azimuth can be utilised. 

In two-seat aircraft an identical control unit can be 
installed in each cockpit. The switching for dual-control 
operation is external to the system. 


Depth: 330mm 
Weight: 15kg 


AIRBORNE 

Height: 90mm 
Width: 230mm 
Depth: 335mm 
Weight: 6.5kg 


signal and used to modulate a carrier for radio 
transmission. 

The dts receive function accepts the audio composite 
signal from the receiver and, using a differentially 
coherent phase shift detection process, reproduces 
from this signal the digital data as originally impressed 
on the audio tones prior to transmission. It is 
remotely-controlled and capable of continuous, un- 
attended automatic operation. There are no operator 
controls and no adjustment is required. 

The dts contains built-in test and monitoring 
facilities that provide a continuous check of equipment 
performance. The equipment also incorporates auto- 
matic off-line test features. 


STATUS 
In development 1987. 


TECHNICAL SPECIFICATION 

Data rate: 2.4kbits/s 

Modulation: 40dpsk 

Tone library: 15 data tones plus one doppler 
Error detection and correction: Hamming codes 
Consumption: 35W 

Height: 195.4mm 

Width: 127.4mm 


—— 


ek 
cee ST ose. 


Jaguar-U manpack and ground versions 


Manufacturer 
Racal-Tacticom Ltd, Reading 


Link Il dts 


Depth: 315mm 
Weight: 6kg 


Manufacturer 
GEC Avionics Limited, Tactical Information Division, 
Basildon. ; 


PTR1721 vhf/uhf airborne transmitter/receiver 


STATUS 

In production since 1974 and selected for the Tornado 
aircraft. A version of the radio is now being developed to 
provide an eccm capability. 


TECHNICAL SPECIFICATION 
Modes: A2A am, A3E am 
Frequency range 

vhf: 100-156MHz 

uhf: 225-399,975MHz 
Number of channels 

vhf: 2240 

uhf: 7000 

Channel spacing 

vhf: 25kKHz 

uhf: 50KHz (25kHz optional) 
Power output 

vhf: 10W (36W pep 90% mod) 
uhf: 20W (72W pep 90% mod) 


MRT2510 Multi Role Terminal 


The MRT2510 is a new development of the manufac- 
turer's multi-role terminal designed for use in airborne 
applications or other severe environments where space 
is ata premium. It is a low power, lightweight, militarised 
workstation with full emc, tempest and nuclear proofing. 

In its basic application the 2510 terminal operates as 
part of a command and control system and is 
connected to a host computer. It offers a high resolution 
plasma display with full alphanumeric and graphics 
capability. Data can be entered, modified, erased and 
processed. Communications are effected over a range 
of interfaces all of which are controlled from the 
keyboard. 

The equipment can also operate in a stand-alone 
mode or as part of a distributed processing system 
using a local area network. A number of configurations 
are available covering the full spectrum from a dumb 
terminal to a powerful microcomputer. 

The MRT2510 consists of the display head, keyboard 
and power module. The display head is designed for 
console mounting at eye level and includes a 512 x 512 
dot matrix ac plasma panel. With a full 96 ASCII 
character set formatted ina5 x 7 dot matrix, the panel 
is capable of displaying 51 lines of 85 characters. 

The MRT2510 meets the environmental and electrical 
performance requirements of MIL-E-5400T, Class 1. It is 
currently qualified for operation over an altitude range 
up to 10 670 metres ms! and for survival to an altitude of 
15 240 metres msl 

The MRT2510 has been selected for use in a United 
States Air Force programme where it will be fitted in 
command and control aircraft and used in connection 
with the aircraft's message processing system. 


Manufacturer 
Plessey Company PLC, Weybridge. 


Plessey MRT2510 plasma terminal 


PTR1741 VHF/AM Airborne 
Transceiver 


The PTR1741 is a lightweight vhf military airborne 
transceiver designed to provide air-to-air and air-to- 
ground communications under severe electrical and 
environmental conditions. It is suitable for use in all 
types of helicopter and fixed-wing aircraft and is 
intended primarily for air traffic control but this role can 
be extended with optional extras to include remote 
homing and continuous am reception on the 121.5MHz 
international distress frequency. 

The PTR1741 operates over the 100 to 155.975MHz 
frequency range and provides 2240 channels at 25kHz 
intervals throughout the range. The channel spacing 
can be modified to 50kHz to interface the PTR1741 with 
existing, older equipments with lower frequency stability. 
The power output is 10 watts minimum, under all 
Operating conditions. 

The equipment consists of two units: the transceiver 
and the control unit. Two alternative control units 
provide either manual frequency selection only or 
manual frequency selection plus 30 preset channels, 
including the guard channel. Both control units 
incorporate a built-in test equipment facility to check 
Output power, modulation depth and receiver sensitivity. 
A non-volatile store provides the preset channel 
memory. 


Power supply: 115V, 400Hz, 3-phase standard or 28V 
dc special 

Consumption 

transmit: 360VA 

receive: 140VA 

Temperature range: -40 to + 70°C 

Altitude: 15,000m continuous; 21,000m short duration 


TRANSMITTER/RECEIVER 
Height: 125mm 

Width: 194mm 

Depth: 340mm 
Weight: 11kg max 


CONTROL UNIT 
Height: 95mm 
Width: 146mm 
Depth: 178mm 
Weight: 1.8kg max 
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REMOTE FREQUENCY CHANNEL INDICATOR 

Height: 50mm 

Width: 86mm 

Depth: 123mm 

Weight: 0.35kg max 


ANTENNA LOBE SWITCH (AND ADF ANTENNA SWITCH) 
Height: 67mm 

Width: 102mm 

Depth: 77mm 

Weight: 0.35kg max 


MOUNTING TRAY 
Weight: 2.6kg max 


Manufacturer 
Plessey Avionics, Havant. 


Application of PTR1741/51 as vhf/uhf radio for land vehicles showing system contro! console 
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The PTR1741 is one of a family of equipments 
which includes the PTR1751 10-/20-watt uhf airborne 
transceiver. 

The PTR1741 and PTR1751 are designed for dual vhf 
and uhf installations, with identical electrical interface 
and mechanical dimensions. Control units are common 
for all applications. One control unit can be used to 
operate the two transceivers, providing a combined 
vhf/uhf installation. 


STATUS 
Production of this equipment began in 1979. It has been 
sold exclusively in the export markets for fixed-wing and 
helicopter applications and also for forward air traffic 
control roles. No details of contracts have been 
disclosed for this equipment. 


PTR1751 Airborne UHF/AM 
Transceiver 


The PTR1751 is a lightweight uhf military airborne 
transceiver designed to provide air-to-air and air-to- 
ground communications under severe electrical and 
environmental conditions, It is suitable for use in all 
types of helicopter and fixed-wing aircraft, and is 
intended primarily for air traffic control, but this role can 
be extended with optional extras to include homing and 
continuous am reception on the international distress 
frequency of 243MHz. 

The PTR1751 operates over the 225 to 399.975MHz 
frequency range and provides 7000 channels at 25kHz 
intervals throughout the range. The channel spacing is 
50kHz with 25kHz spacing available as an option. The 
power output is 10 or 20 watts minimum, under all 
conditions of operation. 

The equipment consists of two units; the transceiver 
and the control unit. Two alternative control units are 
available which provide either manual frequency 
selection only or manual frequency selection plus 30 
preset channels including the guard channel. Both 
control units incorporate a bite facility to check output 
power, modulation depth and receiver sensitivity. A 
non-volatile store provides the preset channel memory. 


STATUS 
Over 2500 of these radios have been ordered for 35 
different types of RAF aircraft, the British Army Air Corps 
fleet, and export customers. Versions of the equipment 
are currently being developed to include eccm facilities. 
It is standard fit on all RAF aircraft with the exception 
of Tornado (PTR1721), Jaguar and Hawk. It is also 
being used in a ground mobile air traffic control role in 
forward areas 
The radio has also been ordered by a number of 


defence ministries elsewhere. 
control panel, headset or helmet, and additional voice and tone alert 


RA 800 Integrated Digital Audio 
Control System (IDACS) 


The IDACS provides interfacing control and amplifi- 
cation of all audio signals on an aircraft from 
microphone to transceivers and back to headphones. 
The system is based around a central microprocessor- 
controlled unit which accepts audio and control data 
from the crew stations, processes it and distributes it 
around the aircraft. 

IDACS consists of a central audio management unit 
(Camu) and up to eight main crew stations consisting of 
additional discrete switching, active jack box, audio 


Secure Speech System 


The secure speech system provides control, amplifi- 
cation and interfacing for all communications equip- 
ment on aircraft with audio inputs or outputs, and a 
flexible intercom network for the crew. The wiring 
installations are specifically designed to reduce cross- 
talk and to provide emc and tempest compliance. The 
system for each type of aircraft is built up from common 
units and modules. System integration from microphone 
to radios and back to headset uses proven expertise in 
avionic system integration and system design. 

Overlaying the existing communication system, fea- 
tures of the GEC Avionics kit include clear and secure 
speech on vhf, uhf and hf, simultaneous operation, and 
safeguard crosstalk 


STATUS 
In production, 


TECHNICAL SPECIFICATION 

Frequency range: 100-155.975MHz 
Number of channels: 2240 

Channel spacing: 25kHz 

Power output: 10W minimum into 50 ohms 
Temperature range: -55 to + 71°C 


TRANSCEIVER 
Size: '/, atr, short, low 
Weight: 5kg 


MANUAL CONTROLLER 
Height: 48mm 
Width: 146mm 


Depth: < 108mm 
Weight: <0.75kg 


MANUAL/PRESET CONTROLLER 
Height: 95mm 

Width: 146mm 

Depth: < 108mm 

Weight: <1.4kg 


OPERATIONAL SPECIFICATION 
Generally to DEF-133 and BS3G100 Part 2 


Manufacturer 
Plessey Avionics, Havant. 
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PTR1751 airborne uhf/am transceiver 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975MHz 

Number of channels: 7000 

Channel spacing: 50kHz, 25kHz optional 
Power output: 10/20W minimum into 50 ohms 
Power input 

transmit: 28V de at 3.5/7A nominal 
Temperature range: -55 to + 71°C 


TRANSCEIVER 

Size 

10W version: ‘, atr, short, low 
20W version: ’ atr, medium, low 
Weight 

10W version: 5kg 

20W version: 7kg 


intercom positions. 

The camu provides for the following primary func- 
tions: the centralised switching and distribution of 
audio signals; control of relative audio levels using 
programmable attenuators; interfacing and matching 
using a plug-in module for rapid system configuration; 


MANUAL CONTROLLER 
Height: 48mm 
Width: 146mm 
Depth: < 108mm 
Weight: 0.74kg 


MANUAL/PRESET CONTROLLER 
Height: 95mm 

Width: 146mm 

Depth: < 108mm 

Weight: 1.4kg 


OPERATIONAL SPECIFICATION 
Generally to DEF-133 and BS3G100 Part 2 


Manufacturer 
Plessey Avionics, Havant. 


generation; message recall 
facility; standard avionics data bus interface to 
MIL-STD-1553/ARINC 429 where required; secure 


speech facilities and bite. 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


Elements of secure speech system 


Manufacturer 
GEC Avionics Ltd, 
Basildon. 


Tactical Information Division, 


UA701 Series Communications 
Control Equipment 


The UA701 series provides the communications control 
facilities required by high-speed military aircraft. As well 


as control of intercom, transceivers, navigation aids 
and warning tones, the system also enables upper or 
lower antennas to be selected and frequency control of 
transceivers to be switched between crew members. 


STATUS 
In production and in service with the Royal Air Force 
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Manufacturer 
Dowty Electronics Ltd, Communications Division, 
Greenford. 


UNITED STATES OF AMERICA 


618M-2B/D VHF Transceiver 


The 618M-2B/D transceiver offers stable 25kHz fre- 
quency spacing and can be extended to include digital 
frequency control and satellite communication system 
compatibility. It is interchangeable with the % atr short 
case 618M-1 and other ARINC 546 transceivers. 

Frequency ranges available are 118 to 135.975MHz 
(720 channels) in the 618M-2B, and 116 to 151.975MHz 
(1440 channels) in the 618M-2D. Transmitter output is 
25 watts minimum for the 618M-2B and 20 watts for the 
618M-2D. 

A single-crystal frequency synthesizer supplies all 
receiver injection and transmitter excitation frequencies. 
This frequency-generation device is compatible with 
both 25 and 50kHz two-out-of-five frequency selectors. 
By replacement of plug-in cards the transceiver can be 
modified to frequency selection by serial control. 

Dynamic squelch circuitry, which uses carrier-to- 
noise ratio and carrier squelch, is used in the 
618M-2B/D. Compression circuitry results in a more 
comfortable and intelligible audio level regardless of 
signal changes and speech characteristics. 

A special connector is provided in the 618M-2B/D for 
auto-test equipment and to simplify manual test 
procedures. 


STATUS 
In service with Canadian Air Force C-130H aircraft. 


TECHNICAL SPECIFICATION 

Frequency range 

618M-2B: 118-135.975MHz, 720 channels 

618M-2D: 116-151.975MHz, 1440 channels 

Channel spacing: 25kHz (compatible with control units 
using 50kKHz spacing) 

Frequency control: 2-out-of-5 in accordance with 
ARINC characteristic 410. Wire-saving serial control 
optional 

Power output 

618M-2B: 25W minimum 

618M-2D: 20W minimum 

Power supply 

transmit: 27.5V dc, 7A 

receive: 27.5V dc, 1.2A 

Temperature range: -54 to +55°C. Up to +71°C 
short-time operation (30 minutes) 

Relative humidity: 95% 

Altitude: 16,700m 

Shock: rigid mount, 6g operational 

Size: standard ‘, atr short case 

Weight: 7.84kg 


OPERATIONAL SPECIFICATION 
Specification: TSO C37b and C38b 
EnvCatA A A AAAE 

Diss 
Class | 
ARINC characteristic 546 


618M—3 and 618M-—3A VHF 
Transceivers 


The 618M-3 and 618M-3A replace the 618M-1, 
M-2B/M-2D and other ARINC 546 and 566 transceivers, 
without any aircraft modifications. The %, atr short units 
weigh 4.5kg each, about half the weight of the 
transceivers they replace. 

They transmit with a 25-watt nominal output and 
provide for data-link transmissions. The 618M-3 and 
618M-3A have dual squelch and sharp audio response 
roll-off to make them compatible with climax systems. 

The predicted mtbf, based on component life, is over 
4000 hours. They contain fewer than two-thirds the 
number of parts in the radios they replace. 

Dc voltages from the synthesizer tune receiver 
preselector variable capacitors to furnish precise 
front-end tracking in 25kHz steps. 


STATUS 
In production for Brazilian, Canadian and other air 
forces, 


TECHNICAL SPECIFICATION 

Frequency range 

618M-3: 118-135.975MHz, 720 channels 
618M-3A: 116-151.975MHz, 1440 channels 
Channel spacing: 25kHz (broad or narrow if available) 
Frequency control: ARINC 2-out-of-5 
Power output: 25W nominal 

Power supply 

transmit: 27.5V dc +10/-20%, 7A 

receive: 27.5V dc + 10/-20%, 7A 
Temperature range: -54 to + 55°C 
Relative humidity: 95% 

Altitude: 16,700m 

Size: ’, atr short 

Weight: 4.53kg 


OPERATIONAL SPECIFICATION 
ARINC characteristic 566A 
TSO C37b, C38b, Class | 
CatAD/AJN/AAAEXXXXX 

G 
RTCA DO-138, DO-109, DO-100 


Manufacturer 
Rockwell International, Collins Air Transport Division, 
Cedar Rapids, lowa. 


SQUELCH 
ie hes 


618M-2B/D vhf transceiver 


Manufacturer 
Rockwell International, Collins Air Transport Division, 
Cedar Rapids, lowa. 


618M-3 vhf transceiver 
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618T HF/SSB Transceiver 


The 618T is an hf/ssb transceiver for long-range voice, 
cw, data or compatible am communication in the 2 to 
30MHz frequency range. It is automatically tuned in 
28,000 1kHz channel increments by an operator's 
remote-control unit. The B versions, such as the 
618T-2B, have a 280,000, 100Hz channel capacity 

The operating frequency is indicated directly in a 
digital presentation, Nominal transmit power is 400 
watts pep in ssb or 125 watts in compatible am 

Although primarily designed as an airborne trans- 
ceiver, the 618T has been employed in transportable, 
mobile, shipboard and semi-fixed station applications 

Instant on-frequency operation is ensured by a 
temperature-compensated frequency standard with a 
stability of 0.8 part per million per month. 

Conventional am selective calling is provided by a 
special audio output which allows am signals to be 
monitored regardless of the setting of the mode 
selection switch. 

A choice of optional accessory antenna tuners 
permits use of the 618T in a wide range of aircraft anda 
49 retrofit adaptor is available to facilitate retrofit 
installation in an airframe which has been wired for a 
618S hf am system. 

The 618T is suitable for all types of frequency shift 
keying or other signalling systems up to 100 words per 
minute. A connection is provided for use of.an external 
frequency standard if so desired. Selecting the data 
mode on the control unit automatically adjusts receiver 
sensitivity for maximum gain and places the radio in the 
usb mode. 

The 618T-1 is used only in certain retrofit installations 
The Collins 516H-1 external power supply provides the 
115 volts ac, 400Hz or 27.5 volts dc required for 
operation of the 618T-1. This two-package system can 
be used with the 49T-4 retrofit adaptor to effect direct 
retrofitting into a 614C-2 harness without wiring 
changes 

The 618T-2 is intended primarily for new installations 
and has a high voltage power supply module using 
three-phase, 400Hz power. 27.5 volts dc is also provided 
No external power supply is required. The system is 
contained in a 1 atr case. 

The 618T-3 is also completely self-contained and 


628T-2() HF Transceiver 


The 628T-2() transceiver is an ARINC 600, 6 mcu 
package which replaces the 618T-2/5 when fitted with 
a 999W-2() adaptor. It is compatible with ARINC 
533A/559A re-entrant parallel tuning and ARINC 404A 
cooling systems. The 628T-2() has 400 watts peak 
envelope power (125 watts average), and operates over 
the 2 to 30MHz range. Modes are usb, Isb, ame, cw and 
data, and the unit has 100Hz incremental tuning. 


TECHNICAL SPECIFICATION 

Modes: usb, |sb, ame, cw; am for receiver 
Frequency range: 2-30MHz 

Number of channels 

with 1kHz increments control: 28,000 

with 100Hz increments control: 280,000 
Channel selection: re-entrant (ARINC 533A) 
Temperature range: -55 to + 70°C full operation with 1 
minute tx, 5 minutes rx duty cycle 

Altitude: 12,000m 

Weight: 12.6kg 


Manufacturer 
Rockwell International, Collins Air Transport Division, 
Cedar Rapids, lowa. 


628T-—3() HF Receiver/Transmitter 


The solid-state 628T-3() hf receiver/transmitter is 
designed to conform with ARINC specifications 533A/ 
559A/404A. 

Controlled by a remote radio set control, the 
transceiver provides 280,000 operating channels with 
100Hz spacing from 2 to 30MHz. The 628T-3() 


618T hf/ssb transceiver 


intended for new installations. However, retrofitting is 
also possible in certain aircraft through the use of the 
49T-3 retrofit adaptor. Equipped with a 27.5-volt 
electronic inverter-type high voltage power supply 
module, the 618T-3 requires a 27.5-volt dc, 35-amp or 
115-volt ac, single-phase, 400Hz, one-amp source. 

Other variations include: 

HF-101: 618T-1 transceiver and 714E-2 control with 
external 516H-1 power supply for operation from a 
27.5-volt dc, 35-amp and 115-volt ac, single-phase, 
400Hz, two-amp power source 

HF-102: 618T-2 transceiver and 714E-2 control with 
self-contained power supply for operation from a 
27.5-volt dc, four-amp or 208-volt ac, three-phase, 
400Hz, 1kW source. 

HF-103: 618T-3 transceiver and 714E-2 control with 
self-contained power supply for operation from a 
27,5-volt dc, 35-amp or 115-volt ac, single-phase, 400Hz, 
one-amp source. 

AN/ARC-94: 618T-2 transceiver and 714E-2 control 
with self-contained power supply for operation from a 
27.5-volt dc, four-amp or 208-volt ac, three-phase, 
400Hz, One-amp source. 

AN/ARC-102: 618T-3 transceiver and 714E-2 control 
with self-contained power supply for operation from a 
27.5-volt dc, 35-amp or 115-volt ac, single-phase, 400Hz, 
one-amp source. 


AN/ARC-105: a pressurised communication system 
specially designed for tactical jet aircraft with perform- 
ance characteristics comparable to 618T. It operates 
from a 115-volt ac (line to neutral), 400Hz, three-phase, 
four-wire, 110-watt power source 


STATUS 

In operation with the Brazilian, Italian and US Air Forces 
and with the Australian, British, French, Indonesian, 
Norwegian and West German Navies. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Number of channels: 28,000 

Frequency change: autopositioner-type, remotely-con- 
trolled switching mechanisms. Automatic resonating 
power amplifier and antenna matching circuits 
Nominal channel change time 

618T: 8s 

30s incl antenna tuner 

Power output 

ssb: 400W pep am 

am: 125W carrier 

Power supply 

618T-1 and 516H-1: 27.5V de or 115V ac, 400Hz, sp 
618T-2: 27.5V dc or 208V ac, 400Hz, 3-phase. 618T-2 is 
208V ac (208V line-to-line), 3-phase, wye connected with 
grounded neutral 

6181-3: 27.5V dc or 115V ac, 400Hz, sp 

Consumption 

transmit am: 1kKW 

receive; 180W 

Temperature range: -40 to +55°C with 30 minutes 
operation at + 70°C 

Relative humidity: up to 95% at +50°C for 48h 
Altitude: pressure equivalent of 9000m 

Height: 200mm 

Width: 260mm 

Depth: 565mm 

Weight 

618T-1: 22.65kg 

618T-2: 23.56kg 

618T-3: 23.1kg 


Manufacturer 
Rockwell International, Collins Air Transport Division, 
Cedar Rapids, lowa. 


Type 628T-2() transceiver 


processes voice and data signals in both ssb (upper 
and lower) and compatible ame, as well as cw in usb, 

The transceiver is packaged in an ARINC 404A %, atr 
short case and replaces the 618T-3/3B/6/6B when fitted 
with a 999W-3/3A passive adaptor. 


Manufacturer 


Rockwell International, Collins Air Transport Division, 
Cedar Rapids, lowa. 


628 T-3() receiver/transmitter 


718U—4A Airborne HF Transceiver 


Consisting of four units, the 718U-4A 400-watt trans- 
ceiver is designed for aircraft that require a higher 
power output while limited by weight restrictions. This 
system is capable of continuous reception and 
transmission on any one of 280,000 channels in usb, Isb, 
ame, cw and data modes. It is designed to interface fsk 
tone keyers, narrow-band secure voice (nbsv) vocoders, 
and other similar data modes. 

The 718U-4A can retrofit existing Collins 618T 
transceiver installations in most aircraft without modifi- 
cation to the aircraft wiring or structure. For high 
performance aircraft operation to 21,000 metres, a 
pressurised case can be supplied to enclose the 
548T-1A power amplifier and power supply units. Power 
supply options permit operation from 28-volt dc 
(636X-2A) or 115-volt ac, 400Hz (636W-1A) primary 
sources. All voltages required by the 718U-4A are 
provided by the power supply 

All operating controls including frequency select, 
mode select, and squelch are located on the panel- or 
pedestal-mounted 514A-4 control unit. Serial-digital 
data link control is used between units to minimise 
cabling and reduce weight. A digital frequency 
synthesizer contained in the 671U-4A receiver/exciter 
provides 100Hz tuning. The 718U-4A transceiver is 


718U-—5M HF Airborne Transceiver 
(AN/ARC-174(V)5) 


Introduced early in 1979, the 718U-5M is an improved 
version of the 718U-5 hf airborne transceiver for small 
aircraft and helicopters. 

The 718U-5M is a half-duplex communication system 
designed to communicate with ARINC and maritime 
radiotelephone stations, providing coverage of the 
280,000 hf channels in the 2 to 30MHz band. It operates 
in usb, Isb, ame, cw and secure voice usb and Isb 
modes. The system includes a panel-mounted control 
unit, the receiver/exciter and a power amplifier/antenna 
coupler. 

The panel-mounted control unit incorporates micro- 
processor techniques to simplify operation and adds 
half-duplex capability, enabling the pilot to transmit on 
one frequency and receive on another as required in 
maritime stations. 

The control unit’s solid-state non-volatile memory 
enables channels to be preset with mode of operation 
and the transmit and receive frequency. When in 
half-duplex mode, the control unit automatically selects 
the mode, the frequencies for transmit and receive, and 
presents them, plus frequency and channel information, 
On an incandescent display. The display adjusts 
automatically to outside light for optimum visibility. 


STATUS 
The 718U-5M has been installed in over 75 aircraft 
types, both fixed- and rotary-wing. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw, svu and svl 

Frequency range: 2-30MHz 

Number of channels: 280,000 in 100Hz steps 

Power output: 100W +1.5dB pep and average into 50 
ohm 


Adaptive HF/VHF Commuinication 
System 


The adaptive hf/vhf communication system is based on 
NEWLOOK technology. It includes netted, broadcast 


AM-7177A/ARC-182(V) Frequency 
Agile Transceiver System 


Designed for simultaneous operation of several trans- 
ceivers in airborne applications, the AM-7177A/ 
ARC-182(V) high power, frequency agile transceiver 
system permits operation of receivers and transmitters 
frequency-spaced as close as 5 per cent. Antenna 
isolation can be as small as 20GB in the 225 to 400MHz 
band in both single channel and frequency hopping 
applications. 

The system consists of the RT-1250A/ARC-182 
transceiver, the F-1556/ARC uhf frequency agile filter, 
the AM-7177A/ARC uhf high- power amplifier, the 
MT-6330/ARC mounting tray and the C-10319A/XN-3/4 
control. 


designed to interface with the Collins general line of hf 
antenna couplers 


STATUS 
In service with the US, Canadian, French and Italian 
armed forces. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz, 100Hz steps 
Number of channels: 280,000 

Power output: 400W pep and average into 50 ohms 
with max vswr 1.3:1 

Tuning time: 1s (automatic) 

Remote operation 

exciter to pa: 60m 

control head to exciter: 150m 

Mtbf: 1200h, operational 

Consumption 

ssb transmit in ac: 1.4kW 

receive: 200W 

Altitude: 9000m 


RECEIVER/EXCITER 

Height: 194mm 

Width: 124mm 

Depth: 318mm mounting dimension 
Weight: 6.8kg 
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CONTROL 
Height: 67mm 
Width: 146mm 
Depth: 84mm 
Weight: 1.03kg 


POWER AMPLIFIER 

Height: 194mm 

Width: 72mm 

Depth: 441mm mounting dimension 
Weight: 5.12kg 


POWER SUPPLY 

Height: 194mm 

Width: 75mm 

Depth: 441mm mounting dimension 
Weight: 7.7kg 


OPERATIONAL SPECIFICATION 
Temperature and humidity: MiL-E-5400, Class IA 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa 


OP ur i eae 


718U-5M hf airborne transceiver 


Power supply: 28V dc 
Consumption 

ssb transmit: 280W 
receive: 41W 


and point-to-point capabilities for voice, teletype and 
2.4kbits/s data. The system automatically selects the 
optimum transmit and receive frequencies at any point 
in time, and adapts to both natural and induced 
ionospheric perturbations. 


The system provides enhanced ARC-182 perform- 
ance at 30 watts, while permitting standard ARC-182 
operation in vhf bands. The high-power amplifier is 
wide-band while the electronically-tuned filter, used in 
both transmit and receive, permits medium speed 
frequency hopping. In addition, a synchronous filter 
capable of providing high energy pulsed emitter 
protection is provided. 


TECHNICAL SPECIFICATION 
VHF 
Same as AN/ARC-182 


UHF 

Frequency range: 225-400MHz 

Channel spacing: 25kHz 

Power output: 30W carrier, 120W am peak, 60W fm 
Power supply: 115V ac, 400Hz, 3-phase and 28V dc 


Manufacturer 
Rockwell International, Collins 
cations,Cedar Rapids, lowa. 


Defense Communi- 


Manufacturer 
ITT Avionics Division, Nutley, New Jersey. 


AM-7177A/ARC-182(V) frequency agile transceiver 
system 
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Height: 188.9mm 
Width: 241.3mm 
Depth: 444.5mm 
Weight: 14.78kg 


AN/APR-—69 UHF Receiver 


The AN/APR-69 is a 20-channel solid-state uhf receiver 
designed primarily for airborne automatic direction 
finding, although it can also be used for voice reception 
in an emergency. It receives am signals on any one of 20 
preset channel frequencies in the 265 to 284.9MHz 
range or on a guard channel which can be set to a 
frequency between 238 and 248MHz (normally 243MHz) 

The basic circuit is a crystal-controlled dual- 
conversion uhf receiver. The frequency stability of the 
receiver is such that the tuned frequency is within 
+22kHz of the preset channel frequency after one 
minute of operation. The receiver is designed for 
installation at any convenient location in the aircraft, 


AN/ARC—51A, AN/ARC-51AX, 
AN/ARC-—51B and AN/ARC—51BX 
UHF Transmitter/Receivers 


The AN/ARC-51A, -51AX, -51B and -51BX radio sets are 
uhf radio communication transmitter/receivers capable 
of 20 watts rf output. The radio sets are basically 
designed for installation in aircraft, but also adapt to 
ground and vehicular applications. These radio sets 
provide am/dsb full carrier voice communications over 
the 225 to 400MHz band. 

A wide variety of standard and special-order remote 
radio set controls is available for all sets which provide 
single-knob selection of 20 preset channels plus guard, 
or manual setting of any of the 3500 available 
frequencies at 50kHz intervals. Dual-control operation, 
a remote frequency channel indicator and automatic 
relaying are among the optional control features 
available. All these radio sets can be used with 
automatic direction-finding equipment. 

The main component of the AN/ARC-51 radio set is 
the transmitter/receiver. It consists of a main chassis 
and nine plug-in modules. The case is pressurised and 
allows the equipment to operate up to 21,000 metres 
under environmental conditions encountered by high 
performance aircraft 

A-.separate preset receiver allows continuous moni- 
toring at 243MHz, even when the main receiver is tuned 
to another frequency. This guard channel frequency 
can be set between 238 and 248MHz, if required. A 


AN/ARC—54 VHF/FM Transceiver 


The AN/ARC-54 provides air-to-air and air-to-ground 
voice communications for both rotary- and fixed-wing 
aircraft. The set was also designed to provide 
homing signals, selective calling, and data transmission 


AN/ARC-—73A VHF Transmitter/ 
Receiver 


AN/ARC-73A is designed for vhf air-to-air and air-to- 
ground voice radio communications. Outputs are 
available from the receiver for the operation of vor and 
ils instrumentation. 

AN/ARC-73A comprises a_ transmitter T-879A/ 
ARC-73, receiver R-1123A/ARC-73, contro! unit 
C-4074/ARC-73A and mount MT-2699A/ARC-73. 


STATUS 
In production for US Army and in use in the OV-1A. 


AN/ARC-—153 HF Transmitter/ 
Receiver 


AN/ARC-153 is a 1kW transmitter and hf receiver 
designed specifically for use aboard aircraft to handle 
voice and data traffic. It operates in the 2 to 30MHz 
frequency range, providing 280,000 channels. The radio 
set consists of the RT-1016/ARC-153 receiver/exciter 
and AM-6384/ARC-153 power amplifier and power 
supply. The receiver/exciter is of solid-state design and 


OPERATIONAL SPECIFICATION 
Temperature: to MIL-E-5400 Class | 
Vibration: to MIL-E-5400 Curve IV 


with remote-control from a point near the pilot or 
operator by radio set control C-1457/APR-40 (or 
equivalent) which is not supplied as part of the 
AN/APR-69. 

The AN/APR-69 operates at full capability without 
pressurisation or external forced-air cooling at altitudes 
up to 30,000 metres and at ambient temperatures 
between -55 and + 150°C. It requires operating power of 
27.5 +0.5 volts dc from the aircraft and draws 
approximately 500mA of current. The antenna im- 
pedance is 50 ohms and receiver sensitivity is 5yV for an 
audio output of 50mW. 


STATUS 
The AN/APR-69 is in use with the US Navy in the F-4, 
ATA/B/C/D/H, TA-7C and F-111F. 


running-time meter is included as a standard feature in 
all units except those used in the AN/ARC-51BX. 

All AN/ARC-51 radio sets are capable of providing 
the necessary signals for operation of automatic 
direction-finding equipment AN/ARA-25 or similar 
equipment. All versions of the equipment with wide-band 
audio channels (namely, RT-742B, RT-742C, RT-743A, 
RT-743B, RT-767A, RT-767B, RT-780A and RT-780B) 
are fully compatible for use with components of the 
Juliet-28 system. The RT-742C, RT-743B, RT-767B and 
RT-780B also have reduced noise susceptibility. 

In anormal installation, the radio set is operated by a 
control unit installed close to the pilot or radio operator. 
For installations requiring two control locations for a 
single radio set, as for example in a training aircraft, the 
radio set control C-5210/ARC-507 is available. 

The C-5210/ARC-507 was specifically designed for 
use in the Canadian version of the F-5A aircraft, and 
includes special refractive prisms to make the control 
dials more visible from an otherwise difficult viewing 
angle. 

For aircraft without sufficient room on the instrument 
control panel for convenient installation of a complete 
radio set control unit, additional flexibility is provided 
by the small remote frequency channel indicator 
ID-1472/ARC-51A. 

For installations employing two 
automatic relaying operation, controls 
ARC-51A and C-6528/ARC-51B are available. 


radio sets for 
C-6300/ 


STATUS 

AN/ARC-51A is in use with the US Navy and Italian 
forces, the AN/ARC-51AX with the US Army, and an 
audio and adf only version of the AN/ARC-51BX with 


facilities. It is compatible with the AN/PRC-25 manpack 
radio, the ground vehicular AN/VRC-12 radio, and other 
fm radio sets which operate in similar frequency ranges. 


STATUS 
Original development of AN/ARC-54 was carried out in 
the 1960s. Numerous improvements were made in the 


TECHNICAL SPECIFICATION 
TRANSMITTER T-879A/ARC-73 

Mode: am 

Frequency range: 116-149.95MHz, 50kHz steps 
Number of channels: 680 

Power output: 20W rf minimum 
Power supply: 7.3A max at 27.5V dc 
Height: 193mm 

Width: 89mm 

Length: 401mm 

Weight: 6.7kg 


RECEIVER R-1123A/ARC-73 
Mode: am 
Frequency range: 108-151.95MHz, 50kHz steps 


uses digitally phase-locked circuits. The transmitter has 
a 1kW pep output. 


STATUS 
In service with the US Navy. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, isb, ame 

Frequency range: 2-30MHz 

Number of channels: 280,000 at 100HZ intervals 
Power output (selectable): 1kW/400W pep 

Power supply: 115/200V ac, 400Hz, 3-phase, 3.5kVA 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


TECHNICAL SPECIFICATION 

Frequency range 

command: 265-284.9MHz 

guard: 238-248MHz (normally set to 243MHz) 

Number of preset channels 

command: 20 

guard: 1 

Antenna impedance: 50 ohm 

Channel changing time: 3s max {audio output muted 
during change) 

Low supply voltage operation: 10mV input signal at 
24V 

Power supply: 27.5V dc, +0.5V; 500mA 


Manufacturer 
Lapointe Industries Inc, Rockville, Connecticut. 


the Belgian Air Force in their Mirage 5s. The standard 
AN/ARC-51BxX is in use with the US Navy and Air Force, 
and in India, Italy, Thailand and West Germany. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Frequency channels: 3500 

Preset channels: 20 plus guard 

Power output: 20W carrier power under standard 
conditions 

Power supply 

AN/ARC-51, RT-743A & B and AN/ARC-51B, RT-761A & 
B: 27.5V dc, 6A and 115V ac, 3-phase, 4-wire, 220VA 
AN/ARC-51AX, RT-780A & B and AN/ARC-51BX, 
RT-742B & C: 27.5V de, 12.5VA 

Temperature range 

operating: -54 to +71°C 

storage: -62 to + 85°C 

Relative humidity: up to 100% 

Altitude 

with supplied air cooler: to 15,000m 

with external cooling air: to 21,000m 

Height: 171mm 

Width: 222mm 

Depth: 429mm 

Weight: 14.5kg 


OPERATIONAL SPECIFICATION 
Reliability: to MIL-STD-781 for minimum 300h mtbf 
Components: to MIL-E-5400F 


Manufacturer 
Lapointe Industries inc, Somers, Connecticut. 


AN/ARC-54 since production was _ initiated. Total 
production amounted to many thousands although it 
has now ceased. 


Manufacturer 
Various. 


Number of channels: 880 

Power supply: 3.3A max at 27.5V dc 
Height: 191mm 

Width: 89mm 

Length: 318mm 

Weight: 4.7kg 


CONTROL C-4074/ARC-73A 
Height: 56mm 

Width: 145mm 

Length: 160mm 

Weight: 0.76kg 


Manufacturer 
Lapointe Industries Inc, Somers, Connecticut. 


Temperature range: -54 to + 55°C 
Relative humidity: 10 days at 95-100% 
Altitude: to 15,000m 

Vibration 

hard mounted: 2g 

isolator mounted: 59 

Shock: 159; 30g crash safety 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


AN/ARC-157 HF Transceiver 


The AN/ARC-157 is a 2 to 30MHz hf/ssb 1kW transceiver 
designed to comply with the technical, environmental 
and packaging specifications for airborne equipment of 
MIL-E-5400. It consists of four weapon replaceable 
assemblies: receiver/exciter RT-1074/AR, bandpass 
filter F-1336/AR, amplifier/oower supply AM-6526/AR 
and mount MT-4448/ARC-157. 


STATUS 
In production for the US Navy. 


AN/ARC-159(V) Radio Set 
Controls 


The radio set controls C-9577A/ARC-159(V), 
C-9946A/ARC-159(V), C-9951A/ARC-159(V), C-9952A/ 
ARC-159(V) and C-9954A/ARC-159(V) provide the 
control required to operate AN/ARC-159(V)2, 3,5 and8 
communications systems. 

The controls provide serial-to-digital inputs that 
control the frequency mode of the radio set, and parallel 
inputs that control the radio set’s power, squelch and 
audio output level. The selectable frequency range is 


AN/ARC-159(V) UHF Transceivers 


The AN/ARC-159(V) family of uhf transceivers offers uhf 
am communication in panel-mounted and remote- 
mounted configurations. The transceivers’ solid-state 
power amplifier delivers a full ten watts of am carrier 
output across the 225 to 399.975MHz band under all 
service conditions. 

A basic control unit and receiver/transmitter (rt) unit 
can be combined into a self-contained, panel-mounted 
unit or used with control and rt adaptors to form a 
remotely-controlled uhf radio system. A variety of 
adaptive mounting trays are available to allow the basic 
AN/ARC-159(V) components to retrofit older uhf 
systems such as the AN/ARC-27, AN/ARC-34 and 
AN/ARC-51. 

To allow retrofit of earlier systems, which had only 
1750- or 3500-channel tuning capability, a low-speed 
serial data scheme is used. All frequency and preset 
channel information is transmitted from the control unit 
to the rt unit and remote frequency/channel indicators 
on a single pair of wires. A second pair of wires is 
required for system synchronisation from a 750Hz clock 
in the rt unit. The low transmission speed of the data, 
coupled with a comparison of repetitive identical 
messages, makes the system virtually immune to 
electrical interference. 

A high/low injection scheme in the rt unit is designed 
to simplify the single-loop digital synthesizer design and 
allows full 7000-channel uhf coverage. From 200 to 
300MHz the synthesizer produces injection frequencies 
50MHz above the operating frequency. From 300 to 
400MHz the synthesizer repeats the same injection 


AN/ARC-161 HF Airborne 
Transceiver 


The AN/ARC-161 transceiver provides voice, teletype 
and data communication at ranges up to 480km. The 
set is compatible with the Naval Tactical Data 
System and all normal and secure (cipher/crypto) 
communication modes. It is an advanced version of the 
AN/ARC-142 which is in service. 

The AN/ARC-161 is a 1kW, high performance radio 
set claimed to operate reliably for more than 1000 hours 
between failures. 

It can provide simop communications (simultaneous 
Operation of collocated hf sets) with the addition of 
supplementary equipment. Control functions for simop 
are built into the basic ARC-161, so that aircraft wiring 
for the radio set need not be modified. 

It is of silicon solid-state design with a single 
synthesizer frequency standard. 

Transmit/receive operation can be from a common 
antenna or separate antennas and the equipment is 
compatible with TADIL A/Link 11. 


STATUS 
In service since 1970 in the P-3C aircraft of the US Navy 
and the navies of other countries, including Australia, 


TECHNICAL SPECIFICATION 

Modes: data (usb/Isb/diversity), voice (usb/Isb) 
Frequency range: 2-30MHz 

Number of channels: 280,000 at 100Hz intervals 

Power output (selectable): 1kW/500W +1dB into 50 
ohms load 
Power supply: 
primary power 
Temperature range: -54 
operation at + 71°C) 
Relative humidity: 10 days at 95-100% 
Altitude: to 4500m 


115/200V, 400Hz, 3-phase, 3.3kVA 


to +55°C (30 minutes 


225 to 399.975MHz in 25kHz steps (7000 channels). 
These control units differ from earlier, similarly nomen- 
clatured models in that electronic memory has been 
added for preset channel frequency storage, spring- 
loaded toggle switches have replaced rotary knobs asa 
means of manual frequency selection and the front 
panel has been ruggedised. Frequencies are selected 
by using the frequency mode selector, manual fre- 
quency controls and/or preset electronic memory 
control. 


Manufacturer 


Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


AN/ARC-159(V) control 


AN/ARC-159(V) uhf transceiver panel-mounted version 


frequencies that are then S50MHz below the operating 
frequency. A dc tuning voltage generated in the 
synthesizer is used to tune a varactor filter in the receiver 
and asimilar filter in the transmit section. 

Guard precedence mode allows emergency oper- 
ation on 243MHz by a single external switch, which 
activates the radio and selects the guard channel 


STATUS 

AN/ARC-159(V) replaces the AN/ARC-51 and AN/ 
APR-69 radios. It was selected in 1972 by the US Navy 
for the interim LAMPS helicopter and is now in service 
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Vibration 

hard mounted: 2g 

isolator mounted: 5g 

Shock: 15g; 30g crash safety 


OPERATIONAL SPECIFICATION 
Environment: MIL-E-5400 


Manufacturer 
Rockwell International, Collins 
cations, Cedar Rapids, lowa. 


Defense Communi- 


FREQ/(CHAN} 


for the interim LAMPS helicopter and is now in service 
on a wide range of US military aircraft and with the 
forces of about 30 countries. 

The US Navy has ordered more than 4000 and, in 
addition to the LAMPS helicopter, the equipment is fitted 
aboard F-14, A-7, A-6 and other standard US Navy 
aircraft. More than 12,000 have been produced and a 
notable order called for dual retrofit in Royal Australian 
Air Force Mirage aircraft. 

The AN/ARC-159(V) is also in service with the armed 
forces of Australia, France, Israel, Singapore, Spain and 
the UK. 


TECHNICAL SPECIFICATION 
Frequency range: 225-399.975MHz 
Guard receiver: 243MHz 

Power output: 10W cw minimum (40W pep) 
Mtbf: 1000h 

Power supply: 28V dc 

Height: 124mm 

Width: 146mm 

Depth: 165mm 

Weight 

panel-mounted AN/ARC-159(V)1: 4.35kg 
RT-1150/ARC-159(V): 3.85kg 
C-9577/ARC-159(V): 1.7kg 
MT-4658/ARC-159(V): 0.45kg 


OPERATIONAL SPECIFICATION 
MIL-E-5400, Class | 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


AN/ARC-161 hf transceiver 
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Japan and the Netherlands. Annual procurements have 
been received since production began in 1969. The 
most recent is believed to have been for 51 units in a $6 
million order placed by the US Navy. 


TECHNICAL SPECIFICATION 

Modes: voice, ame, data, diversity, Isb 

Emissions: J3E usb/Isb; B8E isb/div; BOW isb/div; J2B 
tty, audio fsk 

Frequency range: 2-30MHz 

Number of channels: 280,000 

Channel spacing: 100Hz 


AN/ARC-—164 UHF Transmitter/ 
Receiver 


The AN/ARC-164 is a modular, slice-constructed, 
solid-state, 10-watt uhf transmitter/receiver that pro- 
vides 7000 channels, 20 of which can be preset. It is a 
standard equipment for the US Air Force and Army with 
alternative console/panel mounts for each service, the 
RT-1168 and RT-1167 respectively. Other major units 
include the RT-1145 (10-watt) and RT-1146 (30-watt) 
remote transceivers, C-9533 control unit and ID-1961 
frequency/channel indicator 

A further additional unit, the CA-218B, Is available as 
a vehicle/ground adaptor. It provides plug-in operation 
of standard vhf and uhf airborne radios in vehicles and 
fixed ground stations. The unit is compatible with the 


following panel-mounted radios: (uhf) RT-1167/ 
ARC-164, RT-1168/ARC-164, RT-1134/ARC-150, 
RT-1135/ARC-150; RT-1136/ARC-150, CA=713; 


AN/ARC-159(V)1; (vhf-am) RT-1389/ARC-195; (vhf-am/ 
fm) CA-663. 

An additional version, AN/ARC-164(V)12, was intro- 
duced in 1980, and provides facilities for fsk data with a 
7OMHz interface to external modems. The set has a high 
degree of commonality with the AN/ARC-164 with the 
main receiver and data converter slightly modified and 
a new Slice, the 7OMHz i/o and fm/fsk modulator. 


STATUS 

Development of the AN/ARC-164 began in the early 
1970s and more than 33,000 have been produced to 
date. The equipment has been specified for the F-5E, 
A-7D, A-10A, F-16, CH-130H and other aircraft, a 
high-contrast indicator having been specially devel- 
oped for the F-16. 

It has also been procured by at least 24 other 
countries, including Australia, Bahrain, Chile, El Sal- 
vador, Honduras, Indonesia, Israel, Korea, the Nether- 
lands, Norway, Pakistan, the Philippines, Portugal, 
Saudi Arabia, Singapore, Sudan, Taiwan, Thailand and 
Yemen. In June 1980 orders worth £1 million were 
placed through MEL in the-UK by the Royal Air Force 
and British Aerospace for Sea Harrier, Strikemaster and 
Hawk aircraft. 

In August 1980 the US Air Force placed an $8.8 million 
order for Have-Quick eccm versions of the AN/ARC-164 
followed by subsequent orders totalling more than $50 
million. A $3.7 million contract for the supply of 531 sets 
was awarded in 1987. This was followed by a $5.5 million 
award 

The AN/ARC- 164 is replacing older equipments such 
as the AN/ARC-27, AN/ARC-34, AN/ARC-51 and 
AN/ARC-1539. It is now the US Air Force’s main uhf radio 
and the main uhf airborne radio in many other 
countries. 

A new version of the AN/ARC-164 was put into 
production early in 1984 with a new eccm system 
integral to the radio and called Quick Fox. Initial 
shipments of the Quick Fox AN/ARC-164 radios were 
made In mid-1984 
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RT-1145 10W remote transceiver 


Remote operation: up to 60m 
Power output (selectable): 
average into 50 ohms 

Mtbf: 1000h 

Power supply: 115/200V ac, 400Hz, 3-phase 
Consumption 

transmit: 3.8kVA 

receive: 450VA 

Height: 277mm 

Width: 396mm 

Depth: 603mm 

Weight: 37.21kg 


1kW, 400W pep and 


CA-218B vehicle adaptor with AN/ARC-164 and AT-256 
antenna 


TECHNICAL SPECIFICATION 

Frequency range 

transmitter and receiver: 225-400MHz at 25kHz channel 
spacing 

guard receiver: 243MHz (238-248MHz) 

Number of preset channels: 20 using electronic 
memory 

Power output: 10-12W 

Power supply 

normal: 24-33V dc 

emergency: 18V dc 


OPERATIONAL SPECIFICATION 

MIL-E-5400, Class IA self-contained blowers, vibration |, 
Il, IV 

MIL-E-5400, Class || central cooling supply 

Rfi: MIL-|-6181 


Manufacturer 
RCA Government Communications Systems Division, 
Camden, New Jersey. 


AN/ARC-164(V)12 version of AN/ARC-164 


Input (typical) 

cockpit mounted transmitter/receiver with remote indi- 
cator: 110W transmit, 35W receive 

remote transmitter/receiver only: 105W transmit, 30W 
receive 

control: 10W 


REMOTE TRANSMITTER 
Width: ', atr 

Depth: 178mm 
Weight: 3.7kg 


6° 


TONE 


PRESET 
MANUAL GUARD 
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AN/ARC-164 panel-mounted version 


COCKPIT-MOUNTED TRANSMITTER 
Width: ¥, atr 

Depth: 165mm 

Weight: 4.2kg 


CONTROL 
Width: ', atr 
Depth: 88mm 
Weight: 2kg 


INDICATOR 
Width: 57mm 
Depth: 131mm 
Weight: 0.41kg 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


AN/ARC-174(V) Airborne HF 
Transceiver (718U—5) 


The 718U-5 100-watt transceiver is packaged in 
three units to achieve maximum space utilisation. 
Serial-digital data link control methods minimise 
cabling between units which reduces overall system 
weight. The system is type accepted under Part 87 of the 
FCC Rules and Regulations and conforms to the 
requirements of FAA TSO-C-31, 32c. 

All operating controls including frequency select, 
mode select, and squelch are located on the panel- 
or pedestal-mounted 514A-4 control unit. A digital 
frequency synthesizer contained in the 671U-4A re- 
ceiver/exciter provides 100Hz tuning in usb, Isb, ame, cw 
and data modes. A commercial version without cw and 
data modes is available. 

Two power amplifier/antenna coupler configurations 
are available: the 548S-3 for operation up to 10,500 
metres, and the pressurised 548S-5 for altitudes above 
17,000 metres. 

A matching network, contained within the power 
amplifier/antenna coupler, is capable of tuning a wide 
variety of typical aircraft wire antennas. The Collins 
miniature 437R-2 tuned hf monopole is specifically 
designed for use with the 718U-5 transceiver systems. 


STATUS 

In service with the US Navy, US Army and the Royal 
Navy, and with the armed forces of Canada, France, 
Italy and Spain, It was chosen for the US Navy LAMPS 
programme and is a standard fit on Royal Navy Lynx 
helicopters. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz, 100Hz steps 
Number of channels: 280,000 

Power output: 100W +1.5dB pep and average into 50 
ohms 

Tuning time: 3s (automatic) 

Remote operation 

exciter to pa: 60m 

control head to exciter: 150m 

Mtbf: 1500h, operational 

Power supply: 28V dc 

Consumption 

ssb transmit: 280W 

receive: approx 41W 

Altitude 

10,500m 

with 548S-5: 17,000m 


AN/ARC-—182(V) VHF/UHF AM/FM 
Transceiver 


The AN/ARC-182(V) is an all-solid-state vhf/uhf am/fm 
airborne transceiver, suitable for all types of aircraft. 
Additionally, the equipment can be used in fixed station, 
transportable and vehicle-mounted single, dual and 
auto-retransmit applications. 

With 25kHz channel spacing in all bands, 11,960 
possible channels can be incorporated in 28 front- 
loaded preset channels. Homing and adf are available 
for which applicable antennas are incorporated. The 
ARC-182 family is designed for panel- or remotely- 
mounted configurations both with and without MIL- 
STD-1553B interfaces. The microprocessor can be 
modified to meet any communication need by program- 
ming changes. Four built-in guard receivers allow 
simultaneous monitoring of the guard frequency of the 
band selected. These band guard frequencies are 40.5, 
121.5, 156.8 and 243MHz. 

The unit has bite to module level. 
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AN/ARC-164 showing slice construction 


RECEIVER/EXCITER 

Height: 194mm 

Width: 124mm 

Depth: 318mm mounting dimension 
Weight: 6.8kg 


POWER AMPLIFIER/ANTENNA COUPLER 
Height: 194mm 

Width: 124mm 

Depth ’ 
excl handle: 365mm mounting dimension 
Weight: 7.44kg 


REMOTE-CONTROL UNIT 
Height: 67mm 
Width: 146mm 


Depth: 84mm 
Weight: 1.03kg 


OPERATIONAL SPECIFICATION 
Temperature and humidity: conforms to requirements 
of MIL-E-5406, Class IA 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


pana 
AN/ARC-182(V) modules 
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STATUS 
Developed in the late 1970s for the US Navy and in initial 
production from FY80 for the US Air Force and Navy. 
Initially, dual ARC-182 installations were made for 
the Navy's F-18 and AV-8B aircraft while retrofit 
installations are planned for many operational aircraft 
To date, ARC-182 equipment has been fitted to over 70 
different aircraft types in 31 countries including 
Australia, Spain and Thailand 

In 1986 contracts worth $55.5 million were awarded to 
Rockwell, and E-Systems was nominated as a second 
source supplier. The following year Rockwell won a $24 
million supply contract 


TECHNICAL SPECIFICATION 
Frequency range 

fm: 30-88MHz (close air Support) 
am: 108-156MHz (air traffic control) 
fm: 156-174MHz (maritime) 

am/fm: 225-400MHz (military use) 
Channel spacing: 25kHz in all bands 
Guard receiver 

fm: 40.5 and 156.8MHz 

am: 121.5 and 248MHz 

Power output 

am: 10W cw minimum 

fm: 15W cw minimum 

Selectivity (narrow-band) 

6dB: 37kHz minimum 

60dB: 170kHz max 

Power supply: + 28V dc 
Temperature range: -54 to + 71°C 


AN/ARC-186(V)/VHF-186(V) VHF 
Transceiver 


The AN/ARC-186(V)/VHF-186(V) is claimed to be the 
first vhf/am/fm tactical airborne transceiver specifically 
designed for demanding multi-role missions flown in 
tactical and civil aviation environments. 

Twenty-channel preset capability and secure voice 
compatibility allow the pilot to switch in either clear or 
secure Communications between airborne or ground 
radios quickly. The full fm frequency range provides 
tactical communication for all military users in hazard- 
ous environments where close co-ordination of air and 
ground units is required. The am frequency range 
permits both voice reception in the vhf/nav band (108 
to 115.975MHz) and transmission/reception in the 
vhf/comm band (116 to 151.975MHz). 

The AN/ARC-186(V) is a direct plug-in replacement 
unit using adaptor trays which can be retrofitted quickly 
withqut changing the existing airframe wiring. 

The basic AN/ARC-186(V) is a solid-state modular 
ten-watt am/fm radio that provides 4080 channels with 
20 channel presets. The panel-mounted version weighs 
3.29kg 

Up to 20 channels can be stored on the ground or in 
flight for automatic recall by pressing a channel 
switch. The transceiver uses a_ solid-state mnos 
(metal-nitride-oxide semiconductor) non-volatile mem- 
ory. The memory capacity gives the transceiver 
near-instantaneous tuning to either fm (40.5MHz) or am 
guard (121.5MHz) emergency frequencies by using 
dedicated switch positions. 

The control-panel-mounted AN/ARC-186(V) allows 
the pilot to turn the radio on and off, select vhf/am or fm 
operating frequencies, contro! volume, switch to am or 
fm emergency frequencies and control communications 
preselect. Frequency displays are in full view and 
immune to display fadeout during low-voltage periods. 

A typical cockpit configuration would include a full 
panel mounted radio in the pilot's cockpit with a 
half-size control in the co-pilot’s cockpit. In the 
dual-control configuration, a manual take control 
switch enables full communications control from either 
cockpit for the whole mission. 

Some 2320 channels of fm voice communications 
and 1760 channels of am voice communications are 
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AN/ARC-182(V) multimode radio family 


Height: 124mm 
Width: 146mm 
Depth: 165mm 
Weight: 4kg 
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Addition of this eccm front panel converts AN/ARC-186 
to operate with Sincgars V anti-jam modes of operation 


available. Both am and'fm channels are 25kHz spaced 
and cover the 30 to 88MHz frequency range in the fm 
band and 108 to 152MHz in the am band. Secure voice 
can be operated in both am and fm bands. The trans- 
ceiver is compatible with 16 and 18 kbit secure systems. 

The primary functional components are in separate 
self-contained modules or cards. Faults are easily 
isolated to a particular module through test connections 
on each of the unit's board assemblies; the module is 
simply replaced. Maintenance can be carried out using 
current test equipment with adaptor cables. No 
additional support equipment is required. 

Replacing the serial data receiver module in the 
remote transceiver allows the radio to be directly placed 
on a MIL-STD-1553B mux bus. Compatibility with next 
generation CNI suites such as the AN/ASQ-166 and 
DIAS is assured. Other options include phase front fm 
homing, burst data, target hand-off systems, increased 
power output and Sincgars V 


STATUS 

Following a comprehensive technical/operational 
evaluation, including flight tests, the US Air Force 
chose the AN/ARC-186(V) as its standard vhf/am/fm 
transceiver for the 1980s. Aircraft installations include 
F-16, A-10 and C-130. The US Army has also 
standardised on the AN/ARC-186(V) as the replacement 
for the AN/ARC-115 SLAE transceiver; Army aircraft 
which use it include the UH-60A, AH-15, AH-64, CH-47D 
and OH-58C. 

The AN/ARC-186(V) replaces an ageing inventory of 
mechanical-crystal type airborne radios with current 
state-of-the-art equipment. In retrofit installations it 
will replace FM-622 (ARC-131), VHF-101 (ARC-134), 
ARC-114, ARC-115 as well as Wilcox 807 transceivers 
which weigh up to seven times as much. 

Over 12,000 ARC-186(V)s had been procured by the 
US Air Force and Army through to 1984. Production 
began in 1979 with initial installations in F-16 and A-10 
aircraft. Also sold to Turkey and 12 other overseas 
countries. 

In. November 1983, Collins completed the internal 


i] 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


modifications to make the AN/ARC-186 compatible with 
Sincgars V and other frequency hopping, anti-jam vhf 
systems. Only the addition of a front panel control 
module is required for the modified AN/ARC-186 to 
be completely Sincgars V compatible. The internal 
modifications are backward compatible with older 
AN/ARC-186s to keep Sincgars V conversion logistics 
and support costs low. 

The modification will allow for 5kHz channel spacing 
in the fm band for Sincgars V operation. Additional 
benefits include the capability for 12.5kKHz channel 
spacing in the am band, the ability to scan emergency 
channels or preset channels when not in the anti-jam 
mode and the ability to provide fm operation in the 108 
to 152MHz band. Improved co-site operation ensures 
that several AN/ARC-186 transceivers can be operated 
on the same aircraft without interference. 

In November 1983, Collins also announced add-on 
contracts worth more than $7 million for 1200 
C-11029(V)/ARC-186 dual comm/nav control units. 
This unit provides control of the US Air Force standard 
AN/ARC-186 transceiver and a vor/ils navigation 
receiver. 

Latest contract was for $9 million in 1987. 


TECHNICAL SPECIFICATION 

Frequency range 

AN/ARC-186(V): 30-87.975MHz (fm), 108-115.975 (am) 
VHF-186(V): 30-87.975MHz (fm), 108-151.975 (am) 
Preset memory: 20-channel/non-volatile 

Power input 

receiver: 28V dc at OA 

transmitter: 28V dc at 4A 

Carrier power: 10W min, 14W max 

Mtbf: 10000h (US Air Force verified) . 
Power supply: 28V dc +15%; 5A and 18V emergency 
only 


AN/ARC-186(V) vhf transceiver systems: panel-mounted 
system (top right), and remote-mounted transmitter/ 
receiver and ‘,-size remote-control units (below) 


Temperature range 
operating: -54 to + 71°C 
storage: -54 to + 85°C 

Weight 

fm homing module: 0.23kg max 
remote-control: 1.14kg max 


REMOTE-MOUNTED R/T 
Height: 121mm 


AN/ARC-—187 UHF Transceiver 


The AN/ARC-187 is derived from the AN/ARC-164, 
the US Air Force's standard uhf radio family. The 
AN/ARC-187 utilises a basic RT-1288/ARC-164V(12) 
30/100-watt am/data radio with low-noise, three-loop 
synthesizer to enhance satellite communication using 
very low data rates. The three-loop synthesizer consists 
of a coarse-tune loop, a fine-tune loop and a combiner 
loop, as well as a digital/analogue converter. 


STATUS 

Developed for the US Navy as a low-cost satellite/line- 
of-sight transceiver and now in production. The radio is 
available with eccm and has been selected by the US 
Navy for its P-3B/C aircraft update programme. In 1987 
62 sets were ordered by the Warner Robins Air Logistics 
Center. 


TECHNICAL SPECIFICATION 

Modes: am with secure speech, fm digital and analogue 
data (fm/fsk) 

Frequency range: 225-400MHz 
Guard receiver: 243MHz, factory 
238-248MHz 

Number of channels: 7000 at 25kHz spacing 
Preset channels: 20 with electronic memory 
Power output 

am: 30W 

fm/fsk: 100W 


tunable from 


AN/ARC-—190(V) HF Transceiver 


This solid-state airborne hf communications system is 
composed of the RT-1341(V)/ARC-190(V) receiver/ 
transmitter, C-10828(V)/ARC-190(V) remote-control and 
the CU-2275(V)/ARC-190(V) antenna coupler. The 
system is designed for use in various military or 
commercial applications, the latter designated HF-190. 

The system provides reception or transmission on 
any one of the 280,000 manual frequency combinations 
or any of the 30 preset channels. Modes of operation 
include usb, Isb, ame, cw, data usb or data Isb. In data 
modes, the system can operate with audio frequency 
shift keying (afsk) or multi-tone modems. 

The system can be operated using single or dual 
controls. Serial data control is used between each of the 
system’s elements, thus providing simple integration 


Width: 127mm 
Length: 165mm 
Weight: 3.18kg 


',-SIZE REMOTE-CONTROL 
Height: 57mm 
Width: 146mm 
Length: 95mm 
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PANEL-MOUNTED CONSOLE R/T 
Height: 123mm 

Width: 146mm 

Length: 165mm 

Weight: 3.4kg 


Manufacturer 
Rockwell International, Collins Government Avionics 
Division, Cedar Rapids, lowa. 


AN/ARC-187 transceiver 


TRANSCEIVER 
Height: 142mm 
Width: 153mm 
Depth: 440mm 
Weight: 7.4kg 


CONTROL 
Height: 124mm 


with future adaptive communications hardware. Built- 
in-test equipment and modular construction provide for 
rapid fault isolation to the box and module level for 
quick repair. 

The CU-2275(V)/ARC-190(V) can be provided in 
models that will tune various antenna types. The F-1535 
digital preselector can be supplied for dual installation 
applications to support simop requirements. 


STATUS 

Introduced in 1980 for supply to the US Air Force for 
retrofit and new installations in 14 aircraft as part of its 
hf modernisation programme. The units are expressly 
designed for ease of retrofit and can be used in place of 
the 618T-2, ARC-58, ARC-65, ARC-94, ARC-105, 
ARC-112, ARC-123 and AT-440. In March 1982 the radio 
was ordered for the US Air Force KC-135C in a contract 
worth $6 million. In 1987, Rockwell was awarded 


AN/ARC-190(V) transceiver 


‘AN/ARC-—190(V)X Extended Range 
Communications System 


The AN/ARC-190(V)X is designed to extend the 
frequency range and capabilities of the AN/ARC-190(V) 
in various military applications. The AN/ARC-190(V) is 
currently installed aboard the maioritv of JS Air Force 


strategic aircraft. The X version features fast frequency 
hopping to avoid jamming, meteor burst operation ina 
nuclear stressed environment and operation covering 
the 2 to 100MHz frequency range. The system provides 
reception and transmission on any one of 980,000 
frequencies with up to 64 preset channels. It is designed 
for direct retrofitting in existing AN/ARC-190(V) 
installations. 


Width: 147mm 
Depth: 132mm 
Weight: 2kg 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


contracts worth $50 million for spares and associated 
equipment for the AN/ARC-190. More than 4000 units 
produced. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame, cw, data usb, data Isb 
Frequency range: 2-30MHz in 100Hz increments 
Number of channels: 280,000 

Power output: 400W pep or average 

Low power option (average): 400W pep/200W average 
AFSATCOM filtering 
240-272MHz: -140dB 

Mtbf (system): >1200h_ in 
environment 

Power supply 

hf communications system: 3-phase, 4-wire, 115V line to 
neutral, 400Hz source 

antenna coupler: sp, 400Hz, 115V ac max 

panel lighting: 5 or 28V. Available in white or red 
Environmental: system designed to operate up to 
21,000m between -54 to +71°C. Ambient temperature 
derated with altitude. Aircraft-supplied cooling air 
required above 15,000m 


military airborne 


C-10828(V) 4 ATR REMOTE-CONTROL 
Height: 67mm 

Width: 146mm 

Depth: 114mm 

Weight: 0.68kg 


RT-1341(V)-1 RECEIVER/TRANSMITTER 
Height: 194mm 

Width: 257mm 

Depth: 484mm 

Weight: 23.6kg 


CU-2275(V)-1 ANTENNA COUPLER 
Height: 188mm 

Width: 211mm 

Depth: 545mm 

Weight: 10.89kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 
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AN/ARC-195(V) VHF/AM 
Transmitter/Receiver 


The AN/ARC-195(V), formerly designated CA-657, is the 
vhf version of the AN/ARC-164 with the same general 
features as that radio. The AN/ARC-195(V) uses the 
same slice construction and 90 per cent of components 
are common to both radios. (See AN/ARC-164 entry.) 


STATUS 

Introduced in 1981 as a replacement for the AN/ 
ARC-115, Wilcox 807 and other equipments. The radio is 
also marketed by the UK Philips subsidiary, MEL. 


AN/ARC-199 HF/SSB Airborne 
Radio Set 


The AN/ARC-199 is a solid-state hf/ssb airborne radio 
which is composed of the following three units: the 
C-11245/U control display, the RT-1432/U transmitter/ 
receiver and the AM-7201/U amplifier coupler. It 
provides 280,000 communication channels in the 2 to 
30MHz frequency range. 


TECHNICAL SPECIFICATION 

Modes: am and secure voice 

Frequency range: 100-160MHz 

Guard receiver: 121,5MHz (optional) 

Number of channels: 2400 at 25kHz spacing (20, 28 or 
32 preset) 

Power output: 8W minimum in service conditions 
Power supply: 18-33V dc 

Temperature range 

operating: -54 to + 71°C 

storage: -62 to + 85°C 

Altitude: 21,000m 

Height: 124mm 

Width: 146mm 


The system incorporates power management and 
low probability of intercept with selectable output power 
of 4, 40 or 150 watts pep. Twenty channels can be 
preselected for instantaneous recall and use. Automatic 
recognition of incoming messages by a selective 
addressing scheme is utilised. Channel scanning and 
speech processing are also provided. 

This microprocessor-controlled radio contains a dual 
MIL-STD-1553B data bus interface. Control of the 
system can be provided remotely through this interface 
as well as through the dedicated keyboard/crt control/ 


AN/ARC-199 units 


AN/ARC-—200 HF/SSB Airborne 
Radio Set 


The AN/ARC-200 is a solid-state hf/ssb airborne 
radio system consisting of the RT-1449/ARC-200 
transmitter/receiver and the CU-2312/ARC-200 antenna 
coupler. It provides 280,000 communication channels in 
the 2 to 30MHz frequency range. 

The system provides an output power of 150 
watts pep. Twenty channels can be preselected for 
instantaneous recall and use. Automatic recognition of 
incoming messages through an ARINC 714 compatible 
selcal scheme is utilised. Channel scanning and speech 
processing are provided. 

This microprocessor-controlled radio contains a 
MIL-STD 1553A/13 multiplex contro! bus. Control of the 
system is provided remotely through this interface. The 
radio can operate in the clear or be used with 
encryption devices. The system also makes extensive 
use of bite. 


STATUS 

Initially developed for installation in the F/A-18 Hornet, 
the AN/ARC-200 has also been selected for the US Air 
Force's F-14 air defence aircraft. 


TECHNICAL SPECIFICATION 
Modes: usb, Isb, ame, cipher, test 
Frequency range: 2-30MHz 
Number of channels: 280,000 


Depth: 165mm 
Weight: 4.1kg 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


display unit. The radio can operate with both voice and 
data formats and can operate in the clear or be used 
with encryption devices. The system makes extensive 
use of bite and the display is compatible with night 
vision goggles. 

The antenna coupler is capable of tuning a variety of 
antennas throughout the frequency range, including 
long open wires, grounded wires, whips and shunt 
antennas. 


STATUS 

Entered service with the US Army in 1985. The Army is 
installing the radio on a wide range of aircraft, including 
the UH-60 Black Hawk, OH-58 Kiowa, the CH-47D 
Chinook, the new AHIP and the UH-1 Huey. The radio is 
also being installed in the US Navy EA-6A and EA-6B, 
and the US Marine Corps OV-10 and V-22 aircraft. 


TECHNICAL SPECIFICATION 
Modes: usb, Isb, ame, cw, data, test 
Frequency range: 2-30MHz 
Number of channels: 280,000 
Preset channels: 20 

Channel spacing: 100Hz 

Power output: 4, 40 or 150W, selectable 
Warm-up time: 90s 

Tune time 

preset channel: <50ms 

new channel: <3s 

Mtbf: 500h 

Volume: 17,000<ms 

Weight: 13.6kg 


OPERATIONAL SPECIFICATION 
Meets MIL-E-5400 for helicopter operating environment 


Manufacturer 
Bendix/King, Olathe, Kansas. 


AN/ARC-200 airborne radio 


Number of channels: 280,000 
Preset channels: 20 

Channel spacing: 100Hz 
Power output: 150-200W pep 
Warm-up time: 1s 

Tune time 

preset channel: <50ms 

new channel: <38s 

Mtbf: 1000h aaa 


Volume: 22,700cm* 
Weight: 18.2kg 


OPERATIONAL SPECIFICATION 
Meets MIL-E-5400 for fighter 
environment 


aircraft operating 


Manufacturer 
Bendix/King, Olathe, Kansas. 


AN/ARC-—201 VHF/FM Transceiver 


The AN/ARC-201 is an fm frequency hopping aircraft 
radio. Part of the Sincgars family, the all-solid-state 
radio is for use in helicopters, light observation planes 
and fighters. 


The radio operates in the 30 to 88MHz band using 
25kHz channel spacing to provide 2320 available 
channels in single-channel and frequency hopping 
modes. It is available in panel-mounted, dedicated 
remote and 1553B multiplex bus remote configurations. 
The ARC-201 is interoperable with current vhf/fm radios 


in the single-channel mode, and with Sincgars ground 
radios (VRC-87 to VRC-92 and PRC-119). 

The aircraft radio has 80 per cent commonality with 
the Sincgars ground equipments. Extensive use of Isi 
circuitry, including microprocessors, and bite functions 
are among its features. 


A data rate adaptor interfaces the radio with current 
comsec devices for secure voice communication. 
The radio has an automatic single-channel cueing 
capability in the eccm modes to allow a single-channel 
user to alert the members of an eccm net 

The front panel has electro-luminescent lighting 
compatible with night vision goggles. 


STATUS 
The radio entered its production phase in January 1985. 


TECHNICAL SPECIFICATION 
Frequency range: 30-88MHz 
Number of channels: 2320 


AN/ARC-205(V) VHF AM/FM 
Frequency-Hopping Airborne 
Radio System 


The AN/ARC-205(V) is designed to provide airborne vhf 
communications and is fully interoperable with existing 
single channel vhf radios and with the US Army 
Sincgars-V eccm system. It is directly interchangeable 
with existing AN/ARC-186 aircraft installations. The 


AN/ARC-512, AN/ARC-191 
(HF—121) Radio 


The HF-121 is an hf radio set designed primarily for 
airborne applications. The 1kW transceiver has been 
assigned AN/ARC-512 and AN/ARC- 191 nomenclatures 
and has many features in common with AN/ARC-153, 
AN/ARC-157, and the HF-122 (AN/URC-97). An out- 
standing simop capability is claimed 

The radio set is optimised for data operation and 
hence yields improved performance in voice and 
teletype operation. Standard ssb, isb and ame modes 
are included. 


Preset memory: 6-channel/non-volatile memory for 
single channel and eccm modes 

Channel spacing: 25kHz 

Power output: 10W with interface and controls for 
AM-7189A/ARC 50W amplifier 

Power supply: 28V dc nominal 

Height: 101.6mm 

Width: 127mm 

Depth: 203.2mm 

Weight: 3.52kg 


Manufacturer 
ITT Aerospace/Optical Division, Fort Wayne, Indiana 


AN/ARC-207 transceiver 


radio is available in three configurations: panel- 
mounted, remote control and remote control with 1553B 
mux bus interface 


TECHNICAL SPECIFICATION 

Frequency range: 30-152MHz 

Channel spacing: 25kHz 

Preset channels: 20 

Operating modes: fm 30-108Mhz, am 108-152MHz, fh 
30-152MHz 


Automatic self-test is a feature of the HF-121. It 
produces a go/no-go summary in any mode or 
frequency, transmit or receive, using built-in stimuli 

The HF-121 consists of three major items: a 
remote-control head, a power amplifier and mount, and 
a receiver/exciter and preselector on a dual mount. An 
antenna coupler is also normally required to match the 
antenna to the 50-ohm transmitter impedance. 


STATUS 
In production with more than 500 radio sets from the 
equipment family in service world-wide. 


HF-121 radio 


AN/ASC-15B(V)1 Command and 
Control System 


The AN/ASC-15B(V)1 command and control system is 
designed for use aboard US Army helicopters and 
provides tactical battlefield commanders with full 
control over secure and non secure am and fm voice 
and data communications in the hf, vhf and uhf bands. 
The system features frequency scanning, secure relay, 
satellite and Have-Quick and Sincgars eccm capability. 
It comprises three AN/ARC-182 vhf/uhf radios and one 


‘AN/GRC-171A(V)4 UHF/AM Radio 
‘Set 


Developed under the sponsorship of the US Air 
Force Systems Command in the early 1980s, the 
AN/GRC-171A(V)4 is a Have-Quick compatible version 
of the AN/GRC-171(V)1 uhf/am radio set which 
incorporates anti-jam capability. First production order 
for 93 systems was received in September 1983 with 
initial deployment to Air Force users in late 1984. 
The system consists of an RT-1398/GRC-171(V)4 
transmitter/receiver and an OK-461/GRC-171(V)4 con- 
trol group. 


AN/ARC-174 hf radio (see separate entries). Ground 
antennas and an auxiliary power unit permit ground 
operations separate from the aircraft. 

NATO and tri-service interoperability is provided. 


STATUS 
Used on exercise by US forces. Engineering models 
delivered to US Army in mid-1987. 


Manufacturer 
Rockwell, International Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


TECHNICAL SPECIFICATION 

Modes: am voice and am secure voice in normal or 
frequency hopping modes 

Frequency range: 225-399.975MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Power output: 20W 

Mtbf: 3000h 

Mttr: 15 minutes 

Power supply: 120/240V ac, 47-420Hz; 22-30V dc 
Temperature range: -29 to +60°C 

Relative humidity: 5-95% 
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Power output: 10W min am/fm 

Height: 120mm (remote RT and 1553B RT), 
(remote control head) 

Width: 127mm (all versions) 

Depth: 210mm (remote RT and 1553B RT) 
Weight: 3.2kq 


57mm 


Manufacturer 
Cincinnati Electronics, Cincinnati, Ohio 


TECHNICAL SPECIFICATION 

Modes: ame (voice Isb, usb, isb); data (Isb, usb, isb) 
Frequency range: 2-30MHz 

Number of channels: 280,000 in 100Hz increments 
Frequency stability: 1 < 10°/24h, internal 
standard 

Tuning time: 3s (excl antenna coupler) 

Power output: selectable to 1kW, 500 or 100W, +1dB, 
pep or average (50 ohm load) 

Power supply: 200V ac, 4-wire, 400Hz, 3-phase; 3.48kVA 
max; + 29V dc, 2A max, for control unit 
Temperature range: -54 to +55°C 
operation at +71°C) 

Relative humidity: 10 days at 95-100% 
Altitude: to 4500m 

Vibration 

hard mounted: 29 

Power supply: 200V ac, 4-wire, 400Hz, 3-phase; 3.48kVA 
max; + 29V dc, 2A max, for control unit 
Temperature range: -54 to +55°C 
operation at +71°C) 

Relative humidity: 10 days at 95-100% 
Altitude: to 4500m 

Vibration 

hard mounted: 2g 

isolator mounted: 5g 

Shock: 15g, 30g crash safety 


oven 


(30 minutes 


(30 minutes 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa 


* AN/ASC-15B(V)1 operator's position 
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RT-1398/GRC-171(V)4 

Height: 222mm 

Width: 483mm 

Depth: 546mm 

Weight: 36kg 


OK-461/GRC-171(V)4 
Height: 222mm 
Width: 483mm 
Depth: 535mm 
Weight: 23kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


AN/PRC-—90 Emergency Locator 
Transceiver 


The AN/PRC-90 emergency locator transceiver is 
designed for use by downed pilots and is a standard US 
tri-service equipment. 

It was designed as a successor to the AN/PRC-63 and 
AN/URC-10. More than 25,500 AN/PRC-90s were 
ordered between 1974 and 1978, and in mid-1987 
Oklahoma Aerotronica won a $5.1 million award from 
the US Navy for nearly 9000 units. It will be replaced by 
the AN/PRC-112(V). 


AN/PRC-103 Rescue Radio 


The AN/PRC-103 rescue radio set is a dual-channel, 
two-way voice communication radio set. It is designed 
for paramedic use and built to operate satisfactorily 
after immersion in water to depths of 15.2 metres. 
Enclosed in a watertight case which protects internal 
circuits, the set consists of receiver/transmitter, antenna, 
headset cable, microphone, earphones and battery. 

The radio set provides hands-free, two-way com- 
munication between a para-rescue medical airman and 
a rescue aircraft through voice transmission on the 
243MHz emergency distress frequency. An additional 
channel on 282.8MHz permits rescue operations to 
continue after initial contact has been established, 
thereby keeping the emergency frequency open and 
free for other emergencies. 

The radio set uses voice-operated transmitter keyer 
(vox) circuitry to achieve hands-free operation. The vox 
is activated by a bone-conduction microphone which, 
together with earphones, is contained within a com- 
munications cap assembly worn by the user. These 
transducers are connected to the main body of the 


AN/PRC-—106 Survival Radio 
Transceiver 


The AN/PRC-106 survival radio is capable of providing 
voice communications and beacon transmissions on 
emergency channels 121.5 and 243MHz. Operating 
from self-contained mercury batteries, the personal 
radio transceiver provides homing information select- 
able on either vhf (121.5MHz) or uhf (243MHz), the 
standard rescue frequencies. The radio is sufficiently 
compact and ruggedised to satisfy the environmental 
extremes associated with airborne, ground or over- 
water missions. 

In atypical emergency situation, a stranded soldier or 
downed airman would alert monitoring facilities to 
his predicament by extending the radio's telescopic 
antenna and activating the beacon. Rescue aircraft 
would then locate the individual by homing on the 
continuous, distinct, easily identifiable beacon signal. 


RT-1272C/GRC-171 Have-Quick compatible transceiver 


TECHNICAL SPECIFICATION 

Operating frequencies 

voice-receive and transmit: 282.8MHz 
voice, mcw and beacon-receive: 243MHz 
Mtbf: 2000h 

Rf power 

voice: 400mW pep 

beacon mew: 500mW pep 

Range (ground-to-air) 

voice: 60nm 

tone and mew: 80nm 

adf: 50nm 

Antenna: 609mm omni-directional flexible whip required 
Height: 152mm 


radio set through a molded, flexible headset cable 
whose connectors are watertight. 

The AN/PRC-103 radio gives reliable communication 
where noise level is high and the environment is 
adverse. 


STATUS 
In production for the US Air Force since 1976. 


TECHNICAL SPECIFICATION 

Mode: am 

Channels: 243 and 282.8MHz standard, others optional 
Vox modulator 

attack time: 100ms 

release time: 2 +1s 

sensitivity: 0.5mV at 1kHz at microphone terminals 
Power output: 100mW average, unmod 

Audio bandwidth: 3kHz response 

Power supply: BA-1568/U, 14V mercury battery 
Consumption: 110mA max 

Warm up: 1s max 

Temperature range: -30 to + 55°C 

Relative humidity: 100% 


To aid in the rescue, the soldier or airman can stop the 
beacon and communicate verbally with the rescue 
aircraft by depressing the push-to-talk button on the 
radio. 


STATUS 
In production for the US Air Force since 1974. 


TECHNICAL SPECIFICATION 

Mode: am 

Number of channels: 2 fixed-frequency 
Military channel frequency: 243MHz 
Commercial channel frequency: 121.5MHz 
Antenna: omni-directional vertically-polarised, base- 
loaded; ¥, wave at 121.5MHz; % wave at 243MHz 
Mtbf: 800h (demonstrated) 

Power supply: 14V mercury battery 
Consumption 

transmit: 100mA max 

receive: 50mA max 

beacon: 75mA max 


AN/URC—56 Transceiver 


The AN/URC-56 is a command, control and communi- 
calions system that can operate on the ground or while 
being deployed by transport aircraft. It provides secure 
hf, vhf and uhf communications as well as satellite 


connections between the National Command Authority 
and crisis areas. The AN/URC-56 has 10 independent 
radios. 


STATUS 
Entered service with USAF in 1987. 


GRC-171A(V) control 


Width: 79mm 
Depth: 38mm 
Weight: 0.6kg 


Manufacturer 
Lapointe Industries Inc, Somers, Connecticut. 


R/T UNIT 
Height: 152mm 
Width: 79mm 
Depth: 36mm 
Weight: 725.7g 


Cable: 914mm 
Weight: 130g 


ANTENNA 
Height: 609mm 
Weight: 77g 


Earphones: 54mm 
Weight: 226.8g 


Microphone: 30mm 
Weight: 27g 


Manufacturer 5 
C-RAN Corp, Largo, Florida. 


Temperature range: -30 to + 50°C 

Relative humidity: 98% 

Altitude 

operating: 12,000m 

Immersion: 5 minutes at 15.2m, 24h at 0.6m 
Transmitter range : 
typical communication ranges ground-to-air, ideal 
line-of-sight with aircraft at 3000m 


243MHz 121.5MHz 
Voice 60nm (111.2km) 50nm (92.7km) 
Beacon 80nm (148.2km) 60nm (111.2km) 
Height: 153mm 
Width: 79mm 
Depth: 36mm 
Weight 


incl battery: 680g 
Antenna height: 597mm 


Manufacturer 
C-RAN Corp, Largo, Florida. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


AN/URQ-—39(V) Chirpsounder HF 
Frequency Management Receiver 


The AN/URQ-339 is a multi-function frequency manage- 
ment receiver which is suited for small platform 
applications such as airborne, shipboard, submarine 
and shelter deployment. The receiver is FAA approved 
under TSO C-32d. It functions as a Chirpsounder 
receiver which records ionospheric propagation infor- 
mation on up to four paths in the 2 to 30MHz frequency 
range. It also performs as a spectrum monitor receiver, 
providing channel occupancy and signal strength data 
for blocks of 100 frequencies. The data is updated an 
average of 9 times per minute. 

The AN/URQ-39 also functions as a frequency 
management terminal. It is capable of down-loading up 
to 600 frequencies, along with operational notes from 
plug-in cartridges. This is designed to eliminate 
operator data-entry error and allow rapid entry of large 
amounts of data. The receiver is capable of ranking up 
to 100 frequencies per group for optimum propagation 
and lowest occupancy. 

The AN/URQ-39 is also capable of receiving Chirp- 
comm, which is a 40 character messsage which may be 
superimposed onto the ionospheric sweep. This is 
useful for sending frequency coordination information 
when no prior knowledge of propagation is available. 

The receiver also functions as an hf communications 
receiver having frequency stability of better than 5 x 
10°°, and provides usb, Isb or cw reception with 10Hz 
tuning. 


ASB-500 Airborne HF/SSB 
Transceiver 


The ASB-500 was specifically designed for installation 
in fixed- and rotary-wing aircraft where a large number 
of operational frequencies are required and size, weight 
and cost are limiting factors. The complete transceiver, 
consisting of receiver/exciter/power amplifier, is con- 
tained in a ‘, atr case. The control head, designed to atr 
standard mounting and outline dimensions, mounts in 
the aircraft panel and contains all controls and 
indicators for operation of the transceiver. 

The ASB-500 is mechanically and electrically de- 
signed to meet the environmental and operational 
requirements of the US Federal Communications 
Commission and the Technical Standard Orders (TSO) 
of the Federal Aviation Agency. It will operate over wide 
variations of temperature and humidity as well as the 
shock and vibration environment encountered in 
rotary-wing aircraft. 


TECHNICAL SPECIFICATION 

Modes: usb, ame, Isb 

Frequency range: 2-18MHz 

Number of channels: 32,000 synthesized 

Resolution: 500Hz steps, digital led direct frequency 
read-out 

Power output 

ssb: 100W pep +1dB 

ame: 35W carrier, nominal 
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AN/URQ-39 


The receiver is packaged in three units: the 
control/display unit, receiver, and power supply. The 
control/display unit is designed for mounting in a 
cockpit or communications console. The receiver may 
be mounted remotely in an equipment bay. The total 
weight of the receiver system is 32.4kg, 


STATUS 
In service with the US Air Force and major foreign 
nations 


Manufacturer 
BR Communications, Sunnyvale, California 


ASB-500 transceiver with control panel and ACU-150 antenna coupler 


Power supply: 27.5V dc + 10/-20% 
Consumption 

transmit: 6.5A average (13A peak voice) 
receive: 2.5A 

Temperature range: -46 to +55°C (TSO Cat B) 
Relative humidity: 95% at +50°C 

Altitude: 9000m 


ASB-850 Airborne HF/SSB 
Transceiver 


The ASB-850 transceiver system was_ specifically 
designed for airborne tactical military missions in either 
fixed- or rotary-wing aircraft. It can be installed in a 
space of less than 0.028m%. The ASB-850 will operate 
over wide variations of temperature and humidity and is 
designed to meet TSO C-31c and C-32c requirements. 
Its rugged modular design, utilising all-solid-state 
plug-in pc cards, not only facilitates maintenance and 
repair but enables the equipment to withstand high 
levels of shock and vibration. 

The ASB-850 consists of a control head, a remotely- 
Operated receiver/exciter and power amplifier/ 
antenna coupler. The control head occupies 66mm of 
vertical panel space and contains a high-intensity led 
frequency display and all controls to operate the two 
remote-mounted units which are housed in two ‘ atr 
cases. 

The ASB-850's digital synthesizer allows instant 
on-frequency selection of 280,000 channels from 2 to 
30MHz in 100Hz increments. The automatic antenna 
coupler will tune the aircraft antenna to the selected 
frequency in about three seconds. All antenna coupler 
tuning components are contained within the ’, atr case 
and no external components are required to tune 
typical aircraft antennas 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, ame 

Frequency range: 2-30MHz 

Number of channels: 280,000 synthesized 

Resolution: 100Hz steps, digital led direct frequency 
read-out 


Vibration 
transceiver: 10-500Hz at 5g 
Shock: 69; 15g crash safety 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


Power output 

ssb: 100W pep and average, +1dB 

am: 40W carrier, nominal 

Power supply: 27.5V dc, 10-20% 
Consumption 

transmit: 5.5A average (14A peak voice) 
receive: 2A 


Elements of ASB-850 system 
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Temperature range: -46 to +55°C 
Relative humidity: 95% at + 50°C 
Altitude 

9000m 

test: 10,000m 

Vibration 

10-500Hz at 5g (TSO Cat A) 

control head: TSO Cat C 

Shock: 6g in all planes; 15g crash safety 


Auxiliary Communications 
Navigation and Identification 
Panel (ACNIP) 


The Auxiliary Communications, Navigation, and Identifi- 
cation Panel (ACNIP) is an integral part of the 
communications, navigation and identification system 
used on the Harrier AV-8B, and TAV-8B aircraft. The 
unit may also be used on the GR Mk5 aircraft. 

When interfaced to components of the aircraft 
communications system, the ACNIP performs audio 
amplification, control, inhibit, and distribution functions. 


C-9815, C-9816, C-9817 and 
C-9818/ARC-—159(V) Radio 
Set Controls 


Radio set controls C-9815/ARC-159(V), C-9816/ 
ARC-159(V), |. C-9817/ARC-159(V) and  C-9818/ 
ARC-159(V) provide the control functions necessary to 
operate an AN/ARC-159(V)2, 3, 4, 5 and 8, or 
AN/ARC-159A(V)5 uhf communication system. They 
can also be used as accessory units with the AN/ 
ARC-159(V)1 uhf communication system. 

This series of control units contains an electronic 


RECEIVER/EXCITER (> ATR CASE) 
Height: 194mm 

Width: 124mm 

Length: 427mm 

Weight: 7.11kg 


POWER AMPLIFIER/COUPLER (‘4 ATR CASE) 
Height: 194mm 

Width: 124mm 

Length: 503mm 

Weight: 9.68kg 


It generates aural warning messages in response to 
discrete serial and/or analogue inputs, and provides 
code, mode, remote variable load, baseband/diphase, 
and code zeroize control functions for KY-58 cipher 
units. The ACNIP also provides logic controlled 
push-to-talk (ptt) switch closures, ptt switch and control 
functions for land line telephone communications, 
control for ground crew communications, and hot/cold 
microphone capabilities. 

The ACNIP meets certain requirements of MIL- 
STD-5400 and MIL-STD-781, has an mtbf of 3000 hours, 
and measures 133 x 146 x 190mm. It weighs 3.2kg. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama 


ACNIP 


CONTROL HEAD 
Height: 67mm 
Width: 146mm 
Length: 127mm 
Weight: 0.81kg 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 


FREQ/(CHAN) 


H |preset RD /7 


F Ln 


preset channel memory and the units are compactly 
designed to require less than half the panel mounting 
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space required for the standard size AN/ARC-159(V) 
control units. The radio set controls provide serial input 
signals that control the frequency of the associated 
receiver/transmitter and also provide parallel input 
signals that control the power, squelch and audio 
output level of the receiver/transmitter. The selectable 
frequency range of the radio set controls is 225 to 
399.975MHz, in 25kHz increments (7000 channels), 
Frequencies are selected by using a frequency mode 
selector, manual frequency controls, and/or a preset 
memory. 


TECHNICAL SPECIFICATION 
Frequency range: 225-399.975MHz 
Number of channels: 7000 
Channel spacing: 25kHz 

Guard receiver frequency: 243MHz 
Power supply: 27.5V dc 


C-11812/ARC-—190(V) and 
C-—11813/ARC-—190(V) Airborne 
Automatic HF Communications 
Processor 


This airborne communications processor automates 
tasks such as frequency/time planning, the monitoring 
of primary and alternate frequencies and correct 


CV-3670/A Airborne Digital 
Speech Processor 


The CV-3670/A digital speech processor with C-10085/A 
control/indicator (remote-control unit) uses linear 
predictive coding. It is packaged in a ' atr standard 
configuration for airborne use and is fully tempest 
qualified. 

It is a solid-state, all-digital, linear predictive data 
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C-9815 radio set contro! 


Temperature range: -54 to + 55°C 
Relative humidity: up to 100% 

Altitude: 15,000m 

Shock: 159 operational, 30g crash safety 
Height: 57mm 

Width: 146mm 

Depth: 180mm 


frequency selection, and obviates the requirement to 
make repeated voice calls to establish contact. It is 
used, in conjunction with the C-11814/ARC-190(V) 
remote control, with the AN/ARC-190(V) radio. 

The processor allows selective calling, and up to 30 
pre-set channels can be monitored, with station identity 
and frequency information depicted on a display. The 
unit has link quality analysis capability. It measures 197 
x 124 x 496mm and weighs 9.45kg. 


converter, which provides digitised speech output ata 
data rate of 2400bits/s, permitting narrow-band system 
operation on standard voice quality circuits. The output 
of the CV-3670/A speech processor can be multiplexed 
with other data bit streams to allow simultaneous voice 
and data transmissions. Independent data clocks 
provided by the data terminal to the transmitter 
(analyser) and receiver (synthesizer) of the speech 
processor are used to synchronise the CV-3670/A to the 
transmitter and receiver of the data terminal. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


It is a remotely operated unit with voice input/output 
via the aircraft's intercommunication system. The 
CV-3670/A is remotely controlled by use of the 
C-10085/A control/indicator. 


STATUS F 
The CV-3670/A and C-10085/A are curently being 
produced for both US and NATO AWACS, as well as for 
other USAF secure voice applications. 


Manufacturer 
E-Systems, Garland Division, Dallas, Texas 


CV-3670/A processor 


Dragonfly Airborne C°CM System 


The Dragonfly system is designed to fulfill multiple 
C3CM roles. It can be operated in a fully automatic mode 
under computer control, or by an operator. In 
the automatic mode, the system monitors selected 
frequencies of interest and can jam a number of these 
An operator can take over the system to modify 
pre-programmed data, add new information or manu- 
ally control system functions. 

A single control and display unit provides all 
necessary operator/systems interactive control func- 
tions. It displays, in real-time, the signal activity in the 
operating environment and operator messages on 
system status, test results, interrupt requests, and 
processor terminal functions 

The system consists of two antennas, two receivers, 
exciter, power amplifier, digital processor, control and 
display unit and low voltage power supply. 


STATUS 
An order for 20 systems worth $16 million was placed by 
the UK Ministry of Defence in 1985. 


TECHNICAL SPECIFICATION 

Frequency coverage: vhf/uhf 

Power output: up to 1000W 

Transmit channels: multiple selectable time-shared 
channels 

Antenna: selectable, omni or directional 

Monitor channels: pre-programmable 

Search rate: pre-programmed channels <500ms 
Transmit modulation: am/fm noise, voice, data-ext 
inputs 

System functions 

channel frequencies and priorities pre-programmed, 
alterable by operator 

receivers sequentially monitor all 
channels 

transmission on active channels according to pre- 
programmed status 

Signal qualification: channel activity 


pre-programmed 


Manufacturer 
GTE Government Systems, Mountain View, California. 


EHF Air-to-Air Communication 
System 


The extremely high frequency (ehf) air-to-air communi- 
cation system is designed to provide reliable, covert 
communications between military aircraft flying in 
tactical formation. Exploiting the rapid signal attenu- 
ation that occurs in the ehf spectrum due tn oxygen 
absorption, the system will provide a voice and 
high-capacity data link that meets Ipi and anti-jam 
requirements. This performance is achieved using a 
simple radio architecture that does not require complex 
modems. 


F—15 Integrated 
Communications/Navigation 
Identification Control Panels 
(ICNICP) 


The ICNICP is a group of six cockpit-mounted, 
interconnected panels produced for the F-15 Eagle 
fighter aircraft. It is the central command and control 
point for the aircraft's entire communication, navigation 
and identification system. 
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VHF/UHF Frequency Coverage 

Processor Controlled-In Flight Programmable 
Automatic or Manual Operation 

Multiple Signal Jamming 

Selectable Transmitting Power Levels 


SOLID STATE 
HIGH POWER AMPLIFIER 


Aire 


ANTENNA 


ot 


Dragonfly C°CM system 


Litton Amecom was awarded an advanced develop- 
ment contract for the ehf system in 1984 by the USAF's 
Rome Air Development Center (RADC). Three advanced 
development models (adms) were scheduled for 
delivery to RADC in October 1987 for proof-of-concept 
flight tests in high-performance aircraft flying in 
dynamic, tactical conditions. In addition to validating 
the ehf brassboard design, these tests will evaluate the 
effective ranges of lpi and anti-jam performance as a 
function of altitude, frequency, and power. 

The adms use two antennas to provide full omni- 
directional coverage around the aircraft. The system 
also includes a high rate-of-change doppler modem 


Using dual microprocessor control, the unit switches 
audio paths, controls and displays frequencies for the 
aircraft radios (including 40 channels of preset 
non-volatile memory), generates and formats syn- 
thesized ‘voice alerting’ messages, generates audio 
warning tones and has provisions for antenna selection. 

Redundant, short-circuit-protected power supplies 
are provided. Bite circuitry is said to detect 95 per cent of 
all electronic component failures. 

The unit weighs 4.4kg, measures 181 xX 146 x 
165mm and has a power consumption of 23 watts using 
28 volts dc input power. 


that tracks the signal at high closure/separation rates, a 
standard voice digitiser, and a cockpit control unit 

A key technical element of the program is an ehf 
solid-state power amplifier that provides the required 
signal levels. Litton Amecom's solution uses impatt 
diode reflection amplifiers that are cascaded and 
combined. 


Manufacturer 
Litton Systems Inc, Amecom Division, College Park, 
College Park, Maryland 


A second panel, the main communications control 
panel, is mounted on a head-up display to provide the 
F-15 pilot with selection of frequency, preset channels 
and volume control for one of the aircraft radio sets. It 
also has code selection controls for iff mode 3/A 
operation, a master caution annunciator and two ew 
warning displays. 

The remaining panels are the iff control panel, the 
air-to-air interrogator control panel, and the take 
command control panel, used only in trainer configur- 
ations of the aircraft 
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STATUS 

All panels are in production and in service in the F-15. 
Variations of these units, including the Telebrief 
variation of the take command control panel, are 
produced for military users in other countries. 


F—1249A UHF Bandpass Filter 


The F-1249A uhf bandpass filter has been designed for 
aircraft applications with the RT-1145/ARC-164 family 
of radios. It is adaptable to any fixed installation having 
400Hz single- phase power available. 

The F-1249A provides cavity filter selectivity to 
improve co-location performance through reduction 
of interference from broad-band noise, spurious 
emissions, inter-modulation products, cross-modu- 
lation, and desensitisation. Embedded amplifiers over- 
come filter insertion loss in both transmit and receive 
modes. The filter is totally automatic, and digital 


HF—190 Airborne Communication 
System 


The HF-190 airborne communications system covers 
the 2 to 30MHz range and is composed of the 728U-2 
receiver transmitter, the 514A-8 remote control, and the 
490S-4 shunt coupler. The system is FAA TSO-approved 
and FCC-authorised for use on part 87 and part 83 


HF9000 Series Transceivers 


HF9000 series transceivers are designed for use in 
modern tactical aircraft and are claimed, at 10.4kg, to 
weigh one third less than existing equipment. The radios 


ID-—1972/ARC-—159(V) Frequency 
Channel Indicator 


Frequency channel indicator ID-1972/ARC-159(V) pro- 
vides duplicate channel/frequency read-out of that 
displayed by the AN/ARC-159(V)1, 2, 3, 4,5 and 8, or the 
AN/ARC-159A(V)5 uhf communications system control 
unit. The ID-1972 is an ancillary unit for these systems 
and is normally mounted in the aircraft instrument panel 
for good visibility of the frequency or channel numbers. 

The indicator is of solid-state modular construction. 
All electrical connections are made through a single 
connector on the rear of the unit. All operating controls 
and indicators are on the front of the unit. 


ID-1984/ARC-—159(V) Frequency 
Channel Indicator 


The frequency channel indicator ID-1984/ARC-159(V) 
is an accessory unit for use with the AN/ARC-159(V)1, 2, 
3, 4, 5 and 8, or AN/ARC-159A(V)5 uhf communications 
system. The ID-1984 displays either frequency or 
channel numbers at remote locations throughout the 
aircraft. These numbers duplicate frequency/channel 
information selected by the active system control such 
as radio set control C-9577/ARC-159(V). 
Design is the same as that of the ID-1972. 


IFM—101/AM-—7189A/ARC 
improved 
VHF/FM Power Amplifier 


The Rockwell-Collins nap-of-the-earth (noe) sub-sys- 
tem enables standard vhf/fm radios or the future 
Sincgars V radio to communicate on a parity (range 
capability) with current ground vhf/fm radios and 
improve air-to-air communications. The improved 
vhf/fm (ifm) sub-system is solid-state and provides an 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


commands electronically tune the passband filter in 
transmit and receive modes over the 225 to 400MHz 
frequency range. 

Built-in test circuitry is provided, and in the event of 
failure or loss of primary power, the filter switches 
automatically to the bypass mode, connecting the radio 
directly to the antenna. Front panel lamps indicate 
built-in test and bypass mode status. Other features 
include an independent guard channel filter, self- 
contained cooling and full modularisation. 


Manufacturer 
E-Systems, ECI Division, St. Petersburg, Florida. 


frequencies. It is solid-state, including the 400-watt 
power amplifier, and has no motor-driven coils, 
capacitors, or switch contacts. 

The system provides reception or transmission on 
any one of the 280,000 manual frequency combinations, 
any of the 30 preset channels, 176 preprogrammed ITU 
maritime channels, or 2 international distress channels. 
Modes of operation are usb, Isb, ame, cw, data usb and 
data Isb. In data modes, the system is capable of 
operating with afsk or multitone modems. The system 


cover the 2 to 30MHz frequency range and deliver 
175watts pep. A direct digital frequency synthesizer 
provides frequency agility, and use is made of fibre optic 
technology. The transceivers have 99 user programmed 
channels. 


TECHNICAL SPECIFICATION 
Warm-up time: not to exceed 1s 
Power supply 

unit: 27.5V de, 0.8A 

panel lighting: 27.5V ac or dc, or 5V ac or dc 
Temperature range: -54 to + 55°C 
Altitude: 15,000m 

Height: 34mm 

Width: 84mm 

Depth: 183mm 

Weight: 0.5kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


TECHNICAL SPECIFICATION 
Warm-up time: not to exceed 1s 
Power supply 

unit: 27.5V de, 0.8A 

panel lighting: 27.5V ac or dc, or 5V ac or dc 
Temperature range: -54 to +55°C 
Altitude: 15,000m 

Height: 60mm 

Width: 60mm 

Length: 188mm 

Weight: 0.4kg 


Manufacturer 


Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


ID-1984/ARC-159/(V) 


effective radiated power (erp) which is nominally 40 
watts (10 to 15dB improvement over current systems) 
across the tactical communication band of 30 to 
88MHz. The ifm is available with a MIL-STD-1553B 
capability. 

The ifm communications sub-system requirement 
stems from the US Army's need for vhf/fm communi- 
cation capability which is reliable, securable and ecm 
resistant in army aircraft operating at noe altitudes. The 
critical need is based on the enemy air defence threat, 
making it essential that Army aircraft operating in the 
central battle area utilise noe flight techniques to avoid 


F-1249A bandpass filter 


can be operated using single or dual controls. Serial 
data control is used between each of the system's 
elements, thus allowing integration with adaptive 
communications hardware. The equipment has bite. 
The receiver transmitter measures 194 x 257 x 484mm 
and weighs 23.6kg. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


Manufacturer 
Rockwell Internationa, Collins Defense Communi- 


cations, Cedar Rapids, lowa. 


ID-1972 channel indicator 


optical and electronic detection and increase aircraft 
survivability. 


STATUS 

The ifm sub-system has been installed in Bell OH-58A 
and C, Bell UH-1H, Bell AH-1S and Boeing CH-47C and 
D helicopters. Installations are planned for the Sikorsky 
UH-60A as well as the AH64 and future AH1P aircraft. 
Collins is currently under contract to produce 191 units 
under a multi-year procurement contract with the US 
Army. 


TECHNICAL SPECIFICATION 

VARIABLE POWER AMPLIFIER (622-6545-001) 
Frequency range: 30-88MHz 

Duty cycle: 1 minute transmit/5 minutes receive 
Nominal carrier power 

low: 3.5-7W 

normal: 12-19W 

high: 40-56W 

Vswr: full rated forward power for 4:1 vswr 
Bypass mode 

absence of rf drive signal 

absence of primary power 

vhf am/uhf drive signal 

30-87.975MHz: at least 60dB below carrier 
Power supply: 27.5V dc +5V, 200W 
Temperature range 

operating: -40 to +71°C 

storage: -62 to + 85°C 

Relative humidity: 0 to saturation 
Altitude 

operating: 4500m 

storage: 15,000m 

Cooling: free convection 

Height: 127mm 

Width: 102mm 

Depth: 422mm 

Weight: 4.7kg 


COCKPIT CONTROL (622-6546-001) 
Duty cycle: continuous 
Power supply: + 28V dc/100mA 
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Variable power amplifier, C-11188A cockpit control and AS-3194 antenna 


Height: 38mm 
Width: 146mm 
Depth: 44mm 
Weight: 0.41kg 


OPERATIONAL SPECIFICATION 

Cockpit control conforms to control panel configuration 
for Type | (standard) equipment per MIL-C-6781 and to 
installation standards of MS25212 and MS25213 for 
airborne equipment 


Integrated Radio Control Panel 


The integrated radio control panel provides a pilot 
and/or co-pilot with the means of managing all 
communications equipment on board a military or 
commercial aircraft. Two interface options are available: 
MIL-STD-1553 for military applications and ARINC 429 
for commercial aircraft 

The MIL-STD-1553 version features integral bus 
control, allowing it to interface directly with MIL- 
STD-1553 avionics equipment without the need for a 
separate bus controller. For conventional (non-1553) 
radios, a MIL-STD-1553 remote terminal is used to 
generate control signals which simulate the existing 
conventional control panels. 

The equipment’s primary display medium is a crt 
which displays mode and frequency information 
associated with selected radios. 


KHF 950 HF/SSB Transceiver 


The KHF 950 is a completely solid-state airborne hf/ssb 
transceiver with 150 watts pep output from a 28-volt dc 
supply. It is a synthesised radio providing 280,000 
channels from 2 to 30MHz. Two control/display units are 
available: KCU 951, a standard 146mm wide display with 
99 operator-programmable channels which can be 


In addition to the crt, several dedicated controls are 
provided for those functions which may require 
immediate access. The unit has a non-volatile memory 
for power-off data retention. 


TECHNICAL SPECIFICATION 
Number of channels: 1000 possible 
Power supply: 115V ac, 400Hz; 28V dc 
Height: 203mm 

Width: 146mm 

Depth: 200mm 

Weight: 4.5kg approx 


OPERATIONAL SPECIFICATION 
Meets MIL-STD-704 and MIL-STD-5400 Class Il, where 
applicable 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


Integrated radio control panel 


simplex, semi-duplex or receive only; and KFS 594, 
with 99 operator-programmable channels and 1/76 
radiotelephone channels within a 57mm? panel space 

Other units include a remote power amplifier 
and antenna coupler (KAC 952) and a remote 
receiver/exciter (KTR 953). The solid-state antenna 
coupler tunes most wire antennas. Special hardware Is 
available for shunt or notch antennas, and for dual hf 
installations on a single antenna. 


RING HE 


Mode * RsA-tHN 


KHF 950 radio system units 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


STATUS 
In service with the US Army. 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 
Power output 

ssb: 150W pep nominal 

am: 37.5W carrier 

Power supply: + 27.5V dc 
Temperature range 

remote units: -55 to + 70°C 
control/display: -20 to + 70°C 
Altitude: 18,000m 


KCU 951 

Height: 51mm 
Width: 146mm 
Depth: 196mm 
Weight: 0.5kg 


KAC 952 

Height: 184mm 
Width: 137mm 
Depth: 362mm 
Weight: 5.67kg 


KTR 953 
Height: 133mm 
Width: 76mm 
Depth: 283mm 
Weight: 3kg 


Manufacturer 
Bendix/King, Olathe, Kansas 
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KHF 990 HF Helicopter Radio 
System 


The KHF 990 is an integrated solid-state hf/ssb system 
for helicopter applications. It is controlled by the KFS 
594 control/ display unit which operates in conjunction 
with the KAC 992 probe antenna coupler and the KTR 
993 transceiver. 


KTR 908 VHF Transceiver 


The KTR 908 is a remote-mounted airborne vhf 
transceiver with standard 118 to 135.975MHz frequency 
range, or optional extended range to 151.975MHz in 
25kHz increments. It features 20 watts rf power output 
from a 28-volt dc source and storage of two frequencies 
(active and standby). The KFS 598 control/display unit 
requires 57mm square panel space. 


STATUS 
In service with the US Army and National Guard. 


TECHNICAL SPECIFICATION 
Frequency range: 118-135.975MHz 
Power output: >20W and <26W 
Power supply: 27.5V dc 
Consumption 

transmit: 7A 

receive: 4A 

Temperature range: -55 to + 70°C 
Altitude: 18,000m 

Height: 127mm 

Width: 45mm 

Depth: 299mm 

Weight 

excl rack and connectors: 1.59kg 


Manufacturer 
Bendix/King, Olathe, Kansas. 


KY 196 VHF Transceiver 


The KY 196 is a panel-mounted airborne vhf featuring 
16 watts minimum power output from a 28-volt dc 
source. 720 channels are available in the 118 to 
135.975MHz band. Storage of nine frequencies, an 
active and a standby frequency, is standard. Both active 
and standby frequencies are visible at all times on the 
display. 


STATUS 
In service with the US Army, Navy, Air Force and 
National Guard. 


TECHNICAL SPECIFICATION 
Frequency range: 118-135.975MHz 
Power output: 16W minimum 


OD-122/ARC-—159(V) 
Indicator Group 


Indicator group OD-122/ARC-159(V) is composed of 
two separate self-contained units: frequency channel 
indicator ID-2053/ARC-159(V) and digital converter 
CV-3328/ARC-159(V). The OD-122 is an accessory for 
use with AN/ARC-159(V) radio systems to provide 
duplicate display of the channel or frequency read-out 
of the system control unit. It is designed for aircraft 
mounting where space for the indicator is limited and 
clear read-out is desirable. The ID-2053 provides 
display of numerals (using seven-bar pinlight displays) 
and allows maximum visibility on the cockpit panel 
while occupying minimum space. Most of the signal 
processing is done in the CV-3328 which can be 
mounted in a remote part of the aircraft. The final signal 
processing is done in the ID-2053 indicator. 

Both units (ID-2053 and CV-3328) of the OD-122 
group are of solid-state modular construction. All 
external electrical connections are made through a 
13-pin connector on the front of the CV-3328. 


RT-—1017/ARC UHF Transceiver 


The RT-1017/ARC is an all-solid-state uhf transceiver 
that operates on any of 7000 channels in the 225 to 
40CMHz band with an rf power output of 30 watts am or 
100 watts fm or fsk. It provides operation insall commonly 


The KFS 594 provides access to 19 programmable 
channels, plus 280,000 operating frequencies in the 2 to 
30MHz range. In addition, all 176 ITU Maritime 
Radiotelephone Network (public correspondence) 
channels are stored in a non-volatile memory, along 
with appropriately paired transmit and receive frequen- 
cies. Tuning time is normally less than 2 seconds. 


Manufacturer 
Bendix/King, Olathe, Kansas 


KTR 908 transceiver 


KY 196 TSO: 


4 
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KY 196 transceiver front panel 


Power supply: 27.5V dc 

Consumption 

transmit: 5A 

receive: 4A 

Temperature range: =20 to +55°C with short time 
operation at + 70°C 

Height: 33mm 


Interconnection between the CV-3328 and ID-2053 is 
made through a 19-pin connector on the front of the 
CV-3328 and a 14-pin connector on the rear of the 
ID-2053. All operating controls and indicators are on 
the front of the ID-2053. 


TECHNICAL SPECIFICATION 
Warm-up time: not to exceed 1s 
Power supply: 27.5V dc, 0.8A 
Temperature range: -54 to + 55°C 
Altitude: 15,000m 


CV-3328 

Height: 42mm 
Width: 90mm 
Length: 135mm 
Weight: 409g 


ID-2053 

Height: 40mm 
Width: 47mm 
Length: 115mm 
Weight: 180g 


used line-of-sight modes including normal and secure 
am, am adf, TADIL-A fm data, and TADIL-C fsk data 
plus tactical satellite communications. The transceiver 
is the main component of the AN/ARC-158 currently in 
production for the E-2C aircraft programme. 

Reliability predictions show that the unit is capable of 


Width: 159mm 
Depth: 268mm 
Weight: 1.45kg 


Manufacturer 
Bendix/King, Olathe, Kansas. 


OD-122 indicator group 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


a 2000-hour mtbf under the conditions of MIL- 
STD-781B, Test level E, Test plan IV 


STATUS 
Bought by tne US Navy for use in S-3A Viking aircraft. In 
1986, 119 units valued at $8.9 million were procured. 


TECHNICAL SPECIFICATION 

Modes: am normal voice; am adf; am wide-band secure 
voice; fm TADIL-A (Link 11); fsk TADIL-C (Link 4a); 
automatic relay; fm voice (los or satellite) 

Frequency range: 225-400MHz 

Number of channels: 7000 (25kHz spacing); 3500 
(50kHz spacing) optional 

Power output (+ 2/-1dB) 

am: 30W carrier 

fm/fsk: 100W carriers 

Height: 222mm 

Width: 152mm 

Depth: 483mm 

Weight: 14.52kg max 


Manufacturer 
Rockwell International, Collins Defense 
cations, Cedar Rapids, lowa. 


Communi- 


RT-—1150/ARC-159(V) 
Receiver/Transmitter 


The RT-1150/ARC-159(V) is a remotely-mounted unit 
that provides am voice communications in the 225 to 
400MHz frequency range. The unit is also used for 
reception of adf signals. A separate fixed-tuned receiver 
is used for monitoring the guard frequency. 

The RT-1150/ARC-159(V) provides ten watts of am 
carrier power, has an internally generated 1kHz tone 
that can be impressed on any of the selected 
frequencies and can be used with signal transmissions 
from a command active sonobuoy system (cass) or 
directional command active sonobuoy system (dicass) 
on a pre-selected frequency. The radio set also has 
relay capability. When interconnected with other radio 
and accessory units, normal and secure voice signals 
received by one unit are automatically retransmitted by 
the other. 

The transmit and receive sections of the receiver/ 
transmitter operate independently except for shared 


RT-1194/ARC-159A(V) 
UHF Transmitter/Receiver 


Transmitter/receiver RT-1194/ARC-159A(V) is a re- 
motely located, rack-mounted unit that provides 
reception and 30-watt rf transmission in the 225 to 
400MHz frequency range. This 7000-channel transmit- 
ter/receiver, with frequencies spaced 25kHz apart, 
provides am normal voice and am secure voice 
(wide-band) simplex operation. A separate fixed-tuned 
receiver is included within the RT-1194/ARC-159A\(V) for 
continuous monitoring of the guard frequency. 

The RT-1194 is operated from a control unit in the 
cockpit. The operating frequency is set up in response 
to serial-digital input from the external control unit. In 
addition to the above voice communication functions, 
the RT-1194 contains a 1.02kHz tone oscillator for tone 
transmission and a high-frequency modulator input for 
command activated sonobuoy system (cass) signal 
transmissions. 

The RT-1194 has a guard receiver antenna selection 
feature which is not included in any of the other 
AN/ARC-159(V) transmitter/receiver units. By external 
control from one wire, the guard receiver can be 
coupled to the main antenna connection or to a 
separate antenna connection. 


RT-1379()/ASW 
Transmitter/Receiver/Processor 


The RT-1379()/ASW is an AN/ARC-182 derivative 
design providing a 5kbits/s half-duplex or simplex rf 
data link using the TADIL-C message protocol and 
modulation. As currently configured, the 225 to 400MHz 
radio is compatible for alignment (including waypoint 
insertion) with the Naval Tactical Data System (NTDS), 
the Airborne Tactical Data System (ATDS), the Auto- 
matic Carrier Landing System (ACLS) AN/SPN-10/42, 
the Precision Course Direction System (PCDS) AN/ 
TPQ-10/27 and the Inertial Navigation System (INS). 

The RT-1379()/ASW interfaces with the mission 
computer on either of two (redundant) MIL-STD-1553B 
multiplex buses. Jumpers in the aircraft's wiring harness 
determine the unique multiplex bus address assigned to 
the radio. 

TADIL-C address assignment is via five octal- 
encoded switches under a protective front cover. The 
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RT-1017 with F-1357 filters 


power supplies and injection signal generating circuits. 
The operating frequency of the receiver/transmitter is 
electronically controlled in response to a serial-digital 
input from an external control unit. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400MHz 
Guard frequency: 243MHz 
Number of channels: 7000 
Channel spacing: 25kHz 

Method of tuning: electronic 
Power supply: 27.5V dc, 4.5A 
Temperature range: -54 io +55°C 
Relative humidity: up to 100% 
Altitude: 15,000m 

Shock: 15g operational; 30g crash safety 


Manufacturer 
Rockwell International, Collins Defense 
cations, Cedar Rapids, lowa. 


Communi- 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Guard frequency: 243MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Method of tuning: electronic 

Channel change time: <300ms 

Warm-up time 

transmit: 5s 

receive: 1s 

Power supply: 27.5V dc, 12A 

Temperature range 

with cooling air flow of 12.2-38.5kg/h: -54 to + 55°C 
with cooling air flow of 113.4kg/h: to +71°C 

less air flow required if cooling air temperature lower 
than ambient temperature 

Relative humidity: up to 100% 

Altitude 

with HD-1001/ARC-159(V): 15,000m 

with adequate separately supplied cooling air: 21,000m 


Manufacturer 


Rockwell International, Collins Defense Communi- 


cations, Cedar Rapids, lowa. 


radio's address is normally selected on the flight line 
before a mission. The last three (least significant) octal 
address digits can be changed by commands from the 
mission computer at any time, causing the radio to 
assume a new TADIL-C address. 

Among the types of information which can be 
handled by the radio are two-way transfer of target 
information, aircraft vectoring data, INS update data, 
ACLS data and general data reporting of aircraft status. 

In general, any data which is available on the 
aircraft's MIL-STD-1553B multiplex bus can be trans- 
mitted by the RT-1379()/ASW. The radio can be modified 
to communicate using a message protocol other than 
TADIL-C format, and can accommodate other data 
rates up to 16kbits/s. Also, the RT-1379()/ASW can be 
made to operate on any (channelised) frequency 
between 30 and 400MHz. In addition, voice communi- 
cations capability can be added to the radio. 


STATUS 
Developed during 1980-81, the RT-1379()/ASW radio 
has been delivered to McDonnell-Douglas for use in the 
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RT-1379()/ASW transmitter/receiver/processor 


F-18 Hornet. The radio is in operational use by the US 
fleet and, among other mission duties, has supported 
hands-off automatic carrier landings 


TECHNICAL SPECIFICATION 
Frequency range: 225-400MHz 
Number of channels: 7000 
Channel spacing: 25kHz 
Power output: 15W minimum 
Power supply: 28V +0.5V dc 
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Temperature range 
operating: -54 to + 71°C 
Altitude: to 21,336m 
Height: 135.9mm 


Ruggedized Rotary Printer 


The ruggedised rotary dot-matrix printer operates at 
speeds of 2200 characters per second, producing copy 
at a maximum of 135 characters per line. The printer's 
serial interface accepts RS-232C and RS-422 data. It 
also has provision for operation on a 20 to 40mA tty 


SCI Control Display Unit (CDU) 


The SCI control display unit (cdu) is a multi-purpose 
multi-mission keyboard terminal which can be used to 
interface or control any aircarft computer and/or 
communication system. It has full alohanumeric entry 


SCI Frequency Division 
Multiplexer 


The SCI frequency division multiplexer is designed for 
airborne audio or fixed ground station communication 
applications where a high quality fdm 15-channel audio 
unit will significantly reduce the airframe internal 
cabling, and enhance and simplify the control and 
access of multiple radios and other transmission 
requirements on larger aircraft or fixed ground-based 
installations 

The unit provides 15 separate input/output full duplex 
channels which are converted into one composite 0 to 
60khz baseband line. It is compatible with standard e 
and m signalling techniques used to control and 
indicate the input/output channel connection status of 
the voice and data lines. A 16kHz internally generated 
signal provides constant communication link monitor- 
ing. Each channel has a built-in 2600Hz signalling tone 
for individual channel supervision control, and is 
compatible with external 4 wire e and m switchboard or 
pabx operation 

The multiplexer meets certain requirements of MIL- 
STD-5400, measures 193 x 190 x 498mm and weighs 
12.15kg 


STATUS 
Currently in service with US Air Force on classified 
aircraft 


Voice Message Unit 


The voice message unit (vmu) is a compact ruggedised 
voice warning system capable of monitoring eight 
28-volt de discrete and four 5-volt de differential inputs 
for message activation. Sensitivity, delays, priority and 
number of occurrences are under software control. It 
has the capacity for 12 seconds of verbal messages, 
which are heard over the intercom system. 
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Width: 127mm 
Depth: 270.5mm 
Weight: 4.9kg 


current loop, and parallel and MIL-STD-1553 interfaces 
are available. Internal page memory is 24 lines by 136 
columns 

The printer uses electro-sensitive paper. It measures 


168 <x 127 x 339mm, weighs 6.97kg. and is designed 
for military airborne environments. It is qualified to 
MIL-STD-810. 


capability with menu mode software. It can be set up to 
provide the pilot or co-pilot with control and visual 
indication of current aircraft systems’ status via data 
inputs from the vehicle's MIL-STD-1553B bus 

The cdu keyboard measures 146 x 152 x 181mm 
and weighs 2.93kg. The unit's display measures 146 
133 x 267mm and weighs 3.1kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa 


STATUS 
In service and deployed on classified programs 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama 


SCI fdm 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama 


The unit measures 99 x 
0.63kg. 


64 x 83mm and weighs 


STATUS 
In production for the F-16 Fighting Falcon. 


Manufacturer 
SC! Technology Inc, Huntsville, Alabama 


Voice message unit 


AIM Aircraft Interphone Mixer 


AIM (Aircraft, Interphone and Mixer) is intended for 
communication between crew members of two-seater 
or multi-seater aircraft for the simultaneous reception of 
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sound signals and for relaying microphone signals to 
the input of transmitting devices 


Manufacturer 
Iskra, Ljubljana. 


Alcatel-Thomson Satellite 
Communication Stations 


Alcatel-Thomson Espace is the main contractor for 
the French military satellite communications system 
designated Syracuse. The stations in the network 
include a number of tactical, transportable, fixed and 
shipborne units. They communicate via the French 
Telecom 1 satellite, and systems deployed by allied 
nations and NATO member states. The stations 
can handle traffic on 75bits/s telegraphy, 2400 and 
16,000bits/s telephony, and 75/2400/16,000bits/s data 
links. 

The tactical station can be mounted on a four-wheel 
drive vehicle (ACMAT-VLRA) or transported by a 
Transall aircraft. All equipment is housed in a shelter. An 
offset-type antenna is used with a 1.3-metre diameter 
monobloc reflector. The station can be set up in less 
than one hour by three men. 

The transportable station can be transported by 
truck (TRM 10,000 or ACMAT TPK 650 SH) or airlifted in 
a Transall aircraft (including truck). The antenna is a 
focal-fed 3-metre parabolic dish comprising four 
petal-shaped segments. 

The central fixed stations serve as the nodal points of 
information exchange with mobile, shipborne and 
transportable stations. The antenna is a focal-fed 
8-metre diameter parabolic dish. 

The shipborne station can be deployed on medium- 
and high- displacement surface vessels. The station 
comprises a shelter containing the telecommunications 
and antenna control system cabinets, two radome- 
protected antennas, and supervisory and operating 
terminals installed in the communications room. 


STATUS 
See Syracuse entry. 


TECHNICAL SPECIFICATION 
Up-link frequency: 7.9-8.4GHz 
Down-link frequency: 7.25-7.75GHz 
Instantaneous usable bandwidth: 40Mtz,; fixed station 
has 2 simultaneous 40MHz channels 
Polarisation: circular 

Axial ratio 

shipborne: <1.4dB 

others: <3dB 

Git 

tactical: 15dBK™' 

transportable: 22dBK"' 

fixed: 31dBK"' 

shipborne: 17dBK"' 

Eirp 

tactical: 58dBW 

transportable: 74dBW 

fixed: 80dBW per channel 
shipborne: 67dBW 
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Shipboard triaxially-stabilised antenna 
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Transportable satcom terminal 


Installed shipborne radome-enclosed satcom antennas 
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Fixed satcom ground terminal electronic equipment 
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Fixed satcom terminal 


Syracuse Satellite 
Communications System 


Syracuse is the designation of the French government 
satellite links. The space segment of the system employs 
two transponders carried on each of French Telecom's 
Telecom 1 satellites. The ground segment comprises 
fixed stations within France, together with mobile, 
transportable and shipborne stations, Data is encrypted 
for link security and the satellite is accessed using the 
code-division multiple access technique. 

The reception and transmission coverage area of the 
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satellite are identical, covering an area from the Middle 
East, across Europe and the Atlantic Ocean to the 
eastern seaboard of North and South America. The 
8/7GHz transponders provide simultaneous reception 
of the two channels in an 8GHz pre-amplifier, channel 
separation by filtering, individual channel amplification 
and frequency conversion, and channel recombination 
via a multiplexer. In addition, the payload emits a 
beacon signal. 

The earth stations designed for use as part of the 
system are described in the previous entry. 


STATUS 
Trials began in 1983 and were continued until the first 


Marisat Satellite Communication 
System 


The maritime satellite system Marisat was developed by 
the Comsat General Corp, specifically to provide 
telecommunications services to commercial shipping 
and offshore industries. However the system has been 
used by both the US and British Navies, The commercial 
portion of the system served as a forerunner to the 
international, non-military, consortium Inmarsat. 

The space segment of the system includes satellites in 
synchronous orbit at an altitude of 36,000km over the 
Atlantic, Pacific and Indian Oceans. Each Marisat 
satellite has a seven-year design life and operates at 
three different frequencies to serve distinctly different 
needs: uhf for Navy services, and L- and C-bands for 
commercial maritime users. On land, shore stations are 
located at Southbury, Connecticut for operation with 
the Atlantic satellite, at Santa Paula, California for 
operation with the Pacific satellite, and at Yamaguchi, 
Japan for operation via the Indian Ocean satellite. 
Comsat General's System Control Center in Washington 
serves as the nerve centre for command and control of 
the three satellites in orbit. The shore stations provide 
Marisat-equipped ships with access to the world-wide 
telephone and telex networks and to data and facsimile 
networks 

Marisat has been in operation since 1976. Around 600 
US Navy vessels are equipped to operate via Marisat, 
and, since 1981, the Royal Navy has contracted with 
Comsat General to lease uhf capacity on the Atlantic 
satellite. At the end of 1984 the sixth and last of the first 
generation satellites was placed into orbit. A request for 
proposals from the industry was issued in mid-1983 for 
a second generation satellite. 


Management authority: Comsat General Corp. 


Marisat terminal antenna aboard USNS Hayes 
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Tactical satcom station 


Telecom 1 satellite became operational at the end of 
1984. During the same period the terrestrial network was 
completed with series production earth stations. Twenty 
ships of the French Navy are to be equipped with the 
infrastructure required to communicate over the 
Syracuse link via Telecom 1, either between themselves 
or to ground-based stations. Four fixed stations have 
been installed within France, together with larger 
numbers of light mobile or transportable stations. 


Manufacturers 
Alcatel Espace, Toulouse. 
Telespace, Cergy-Saint-Christophe. 


NATO Satellites 


NATO first became involved with satellite communi- 
cations in the 1960s through the US Initial Defense 
Communication Satellite Program (IDCSP). The use of 
two transportable earth stations, known as MASCOT, 
with the 27 IDCSP satellites gave NATO the initial 
experience required. This led to the establishment of the 
NATO II phase which consisted of 12 earth terminals 
and two medium-capacity satellites similar to the UK 
Skynet 1. 

NATO Ill is a follow-on new generation spacecraft 
designed to meet NATO's requirements for integration 
of the satcom element into the NATO Integrated 
Communications System (NICS). 

The major design parameters included: 

(a) Transponder channelisation. The frequency plan 
defined the need for three X-band communication 
channels of 17, 85 and SOMHz bandwidth. The 
channelisation requirements were such that the 17 and 
85MHz channels were to be used for European area 
access, with the 50MHz channel connecting the 
European area to the broader Atlantic coverage area. 
(b) Antenna coverage. The basic coverage requirement 
is shown in the diagram. Its purpose was to define the 
geographic limits of European and Atlantic coverage. 
(c) Satellite radiated power. Minimum required satellite 
power shown in the table below was tailored exactly to 
projected overall communication capacity needs. These 
are broadly defined in the diagram; the satellite 
capacities given by the SHAPE Technical Centre (STC) 
are used as a basis for the four design options which it 
conceived. The number of high-quality voice channels 
which might have been available with each option are 
indicated. 


Satellite radiated power (eirp) requirements 
Narrow beam: 35dB minimum 

Wide beam: 29dB minimum 

24-hour variations: 2dB max 

60-second variations: 1dB max 


(d) Satellite life. Satellite design life was established as 
seven years with a 29 per cent probability of survival to 
that length of time. 


The satellite is of fairly conventional design with an 
attitude and antenna control sub-system; electrical 


NATO satellite launch from Cape Canaveral 


NATO/SATELLITE RADIO 333 

NATO 
Parameter Spec NATO IIIA NATO IIIB 
Eirp, eoc (dBm) 
17MHz channel 265 67.2 67 
50MHz channel 259 62.2 61.2 
85MHz channel >65 66.9 66.7 
Beacon carrier > 36 38.3 39.1 
Channel gain (dB) 
17MHz 102 (nom) 101.5 102.3 
50MHz channel 107.5 (nom) 107.7 107.3 
85MHz channel 102 (nom) 100.5 102.2 
Translation frequency (Hz) +725 -210 -448 
Beacon carrier frequency (Hz) a FESS) + 3052 -8862 
Beacon mod indices 
Timing 0.79 +01 0.82 0.74 
Identity subcarrier 0.5 404 0.51 0.50 
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power sub-system; tracking, telemetry and command 
sub-system; and a communication sub-system 

In 1973 acontract was awarded to Ford Aerospace & 
Communications Corporation to design, develop, make, 
test and provide launch and on-orbit support for three 
satellites. The first was launched in April 1976, the 
second in the spring of 1977 and the third in November 
1978. 

The table indicates the general requirements and 
performance of the first two satellites, NATO IIIA and 
NATO IIIB, which underwent an extensive on-orbit test 
programme before operational deployment. It can be 
seen that each satellite significantly exceeds the eirp 
requirement imposed in the original specifications. As a 
result the available communications capacity of the 
spacecraft has exceeded NATO requirements by nearly 
100 per cent. NATO IIIC is performing equally well. 

In May 1981 NATO ordered a fourth satellite (NATO 
IID) with an option on a fifth unit,(NATO IIIE). The 
additional satellites were designed to have the same 
characteristics as the first three, except that the radio 
frequency power was doubled. NATO IIID was launched 
in October 1984. The option to complete NATO IIIE was 
not exercised. 

This order follows NATO's decision to delay a NATO 
IV follow-on satellite programme until 1987. The delay 
would have caused a gap in NATO communications 
capabilities without the additional satellite. 

In early 1987, British Aerospace received a £100 
million contract for two NATO IV satellites. Marconi 
Space Systems, as principal sub-contractor, is to supply 
the communications payloads. The satellites, which will 
be virtually identical to the UK's Skynet 4 vehicles, are 
scheduled for launch in the early 1990s 


Manufacturers 

Ford Aerospace & Communications Corp, Palo Alto, 
California. 

British Aerospace, Space and Communications Div- 
ision, Stevenage, Hertfordshire. 


NATO III satellite 
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UNION OF SOVIET SOCIALIST REPUBLICS 


Communications Satellites 


It is difficult to determine how extensively the Soviet 
armed forces use Civilian satellites for military purposes 
The civilian and military Soviet communications satellite 
programmes are carried out by the Molniya satellites 
and, because of their increasing numbers, it is certain 
that the military use them, particularly since there 
appears to have been no increase in Molniya satellite 
use for civil communications and broadcasting. 

At the peak of the Molniya programme at the end of 
1975, the Molniya 1 series (begun in 1965) consisted of 
33 satellites, the Molniya 2 series (from 1971) consisted 
of 15 satellites and the Molniya 3 series (from 1974) 
consisted of four satellites. 

Unlike Western satellites, Soviet spacecraft carry 
large payloads, of at least 1000kg, and have about ten 
times the power output of the US Early Bird satellite of 
the same period. 


ATES21 Air Transportable 
Satellite Terminal 


The ATES21 transportable satellite terminal with a 
6.4-metre diameter dish antenna has been used by the 
Royal Air Force at semi-static sites overseas and by the 
British Army as a mobile station. The whole package 
can be dismantled into units weighing under 1800kg 
and can be transported to site by road, rail, helicopter or 
Hercules C130 aircraft 


The Molniya satellites are placed in orbit with periods 
of about 12 hours, with perigees of about 500km in the 
southern hemisphere and apogees of about 40,000km 
in the northern hemisphere. Three satellites, 120 
degrees apart in plane, provide about nine hours’ 
coverage per day over the Soviet Union. The 120-degree 
orbital plane was changed to a four-satellite 90-degree 
arrangement and, during 1976, Molniya 1 satellites were 
placed in between Molniya 2 and 8s. 

Molniya satellites make two orbits daily, one of which 
is over the Soviet Union and the other over North 
America. The orbital parameters are optimised so that 
the longest communication period occurs over the 
region between Moscow and Vladivostok. The first 
satellite was a cylinder which carried six solar battery 
panels and two parabolic antennas mounted on it in a 
conventional manner. 

The Soviet Union has also been working on the 
establishment of a satellite communication system 
using synchronous satellites. The first Soviet synchron- 
ous satellite, Cosmos 637, was launched in 1974. Later 
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Each unit converts into a complete trailer with wheels, 
brakes and lights ready for towing. In three hours six 
men can erect the station which, using a mobile 
generator, can be used on unprepared sites anywhere 
in the world. 

Once switched on the antenna tracks the satellite 
automatically, providing six digital soeech channels or 
multiplexed telegraph channels to an equivalent data 
rate. 


that year, Molniya 1S was placed into equatorial 
synchronous orbit, but it was not until the end of 1975 
that a new series of such synchronous satellites began 
with the launch of Raduga. -It can be assumed that 
Cosmos 637 and Molniya 1S were largely experimental 
and that Raduga signalled the start of the establishment 
of a synchronous satellite system. Unlike the Molniya 1 
series which operated in the uhf band, Molniya 3, 
Raduga and the later Gorizont satellites all operate at 
shf and have multiple broadband channel repeaters. 
Up to the end of 1980 about 11 Raduga/Gorizont 
satellites had been launched for both communications 
and television broadcast applications. 

A new class of geostationary multi-purpose com- 
munications satellite, Known as Volna, was first 
launched in 1980. These satellites operate in bands” 
allocated for maritime services similar to those used by 
the US and NATO satellites. Volna satellites are capable 
of operating with one-metre shipboard antennas. Volna 
satellites will be stationed over the Atlantic, Indian and 
Pacific Oceans. 


STATUS 

Development began in 1969 under a UK Ministry of 
Defence contract. Four terminals were produced and 
entered service between 1972 and 1973. Two were used 
by the British Army in a fully transportable role, and 
two by the Royal Air Force to provide long-haul 
communication links to overseas bases. 


Two improved versions have been produced which 
offer a much greater communication capacity. One of 
these terminals was supplied to the Royal Air Force in 
1983 and the other to NATO in 1984. 


Manufacturer 
Marconi Defence Systems Ltd, Stanmore. 


MANSAT Portable SATCOM 
Terminal 


The MANSAT satcom terminal has been developed by 
Ferranti from a design originated by the Royal Signals 
and Radar Establishment. The terminal provides a full 
duplex working, and can be carried and operated by 
one person. It is designed for voice and data use with 
Skynet, DSCS or NATO satellites. 

The batteries and antenna are integral to the carrying 
frame which forms their terminal base when deployed. 
Using the signal strength meter, compass and incli- 
nometer provided, deployment time from stowed to 
operational communication status is under two minutes. 

A telegraph terminal incorporating keyboard and 
printer provides a 50-baud telegraph facility. A tactical 
quality speech channel is also available. 


STATUS 
Has undergone field trials. Vehicle-mounted versions 
are available. 


TECHNICAL SPECIFICATION 

Operational frequencies: 7-8GHz band 
Tuning range: 500MHz on transmit and receive 
Fine tuning: to 10kHz intervals by synthesizer 
Station g/t: 2dB/°K 

Traffic: 50 baud telegraph and single speech channel 
Power output: 2.5W/700mW switchable 

Height: 515mm 

Width: 490mm 

Depth: 225mm 

Weight: 17kg 


Manufacturer 
Ferranti Electronics Ltd, Microwave Division, Stockport. 


Marconi Mobile Satellite Earth 
Terminal (MARMOSET) 


MARMOSET is a mobile, self-contained satcom earth 
station capable of operating through geostationary 
satellites in the 7 to 8GHz band. Current development is 
investigating the use of other frequency bands. 

Although designed initially to be carried in a %,-tonne 
long-wheelbase, hard top, fitted for radio (ffr) Land 
Rover, the station can be reconfigured with little 
difficulty to meet customers’ requirements regarding the 
vehicle. A %,-tonne cargo trailer can also be used with 
the Land Rover to carry equipment spares, rations, fuel, 
field generator, etc. 

The four-petal antenna and its associated waveguide 
are carried in the Land Rover and the station can be 
set-up and brought into action within 15 minutes. The 
power distribution to the equipment Is 28 volts dc 
(nominal) and, using the ffr batteries, operations can be 
maintained for several hours without the support of the 
trailer-carried generator. The generator or a similar 
mains supply can be used to float charge the ffr 
batteries, so extending the operating time indefinitely. 

The Land Rover station is transportable by air and is 
capable of a road speed of 80km/h and a cross country 
speed of 32km/h. 

The Land Rover equipment provides two channels of 
secure communication. One is dedicated to 50/75-baud 
telegraphy from the station teleprinter or a remote 
message centre; the other channel can be switched 
between secure speech at 16kbits/s, or high-speed 
telegraphy at 2.4kbits/s. A version is available which 
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can provide two duplex 16kbits/s speech channels 
simultaneously. An interface unit is also available to 
permit connections to civil communication systems. 
The teleprinter and user speech extension can be 
sited up to 100 metres from the station position. By 
means of the equipment switchboard unit the station 
operator can either speak to the user extension or the 
distant station via the satellite, or connect the extension 
equipment to the distant station via the satellite. 


STATUS 

A follow-on development from the Compack portable 
satcom ground terminal, MARMOSET was first an- 
nounced in mid-1981. This private company-funded 
programme demonstrated the feasibility of producing a 
complete satellite terminal which can be carried and 
operated in a Land-Rover. 


TECHNICAL SPECIFICATION 

Frequencies 

transmit: 7.9 —8.4GHz 

receive: 7.25 — 7.75GHz 

instantaneous rf b/w 500MHz, rf resolution 1kHz 
Eirp: 86 —88.5dBm 

G/t: 12dB/°K minimum 

Antenna: 1.7m diameter nominal circularly polarised 
Traffic 

speech channel: 16kbits/s 

telegraph channel: 50/75 baud 

high-speed telegraph channel: 2.4kbits/s 

duplex operation 

channel security available 

higher data rates available with alternative rf modem 
frequency hopping modem available 


TRB Pe Ras a 
MARMOSET 
Modulation Manufacturer 


16kbits/s or 2.4kbits/s coherent binary phase shift Marconi Defence Systems Ltd, Stanmore. 
keying (bpsk) with differential encoding 

50/75 baud differential detected bpsk 

Terminating equipment: telephone and teleprinter 

Power supply | 

28V dc vehicle supply 

240V ac, 50Hz generator or mains supply 


Martlet Transportable Terminal 


Martlet comprises a trailer-mounted parabolic reflector 
antenna and an emp-proofed equipment cabin. It will 
offer secure long-distance voice and radar data links 
over current and proposed UK and NATO military 
communication satellites. Initial alignment of the 
antenna can be accomplished within 15 minutes, and 
the entire terminal readied for operation by a two-man 
team in under two hours. Anti-jamming performance is 
enhanced by use of the VSC330 frequency hopping, 
spread spectrum modem. 


Manufacturer 
Marconi Defence Systems Ltd, Stanmore 


MASTER Airborne Satcom 
Terminal 


The MASTER airborne satellite communications ter- 
minal is under development in a collaborative venture 
between Marconi and the UK Ministry of Defence. The 
aim is to exploit satcom to provide long-range military 
aircraft with beyond-line-of-sight communications su- 
perior to that currently available using hf radio. 


STATUS 
Development began in 1983. Flight trials were scheduled 
for autumn 1987. 


Development contractor: Marconi Defence Systems, 
Stanmore. 


Prototype MASTER airborne satellite terminal antenna 


Artist's impression of airborne satcom terminal installed 
in fin radome of Nimrod aircraft 


Model of Martlet 


MIL/UST-1 Hand-held UHF 
Satellite Communication 
Terminal 


The MIL/UST-1 is a hand-held uhf data-only satellite 
communications terminal. It has been developed by 
Ferranti in co-operation with the Royal Signals and 
Radar Establishment at Defford, Worcestershire. The 
terminal can be used with a range of different antennas 
and is designed to operate with the MIL/DDT-1 
hand-held data terminal and a standard Clansman 
battery. Designed to operate with a range of uhf 
geostationary satellites, the MIL/UST is small enough to 
fit in the pocket of a rucksack. 


STATUS 
Underwent field trials in 1985. 


Manufacturer 
Ferranti Electronics Limited, Microwave Division, 
Poynton. 


MIL/UST-1 deployed with a MIL/DDT-1 data terminal 


Plessey Satellite Earth Stations 


Plessey Defence Systems has supplied large satellite 
ground terminals, such as the £20 million Skynet 4 
anchor station at RAF Oakhanger, medium and 
transportable terminals, modems, and if and base-band 
switching equipment. 

The PT 2000 medium terminal has been selected by 
the Ministry of Defence for operation in the UKMSCS 
(UK Medium Satellite Communication System). The 
terminal is designed to transmit and receive a number of 
carriers, working with military satellites in the 7/8GHz 
band. The transmit chain can accept carriers at 70 or 
7OOMHz, converting them up to 8GHz. A range of 
transmitter powers is available. The antenna is a 
7-metre dual Cassegrain design, with shaped main- and 
sub-reflector. 

The small ground terminal has applications in a 
number of fields, as a light transportable terminal or a 
rooftop mounting installation. 


Manufacturer 
Plessey Defence Systems, Christchurch. 


Medium satellite ground station for the UKMSCS 


Two 14m antennas at RAF Oakhanger 
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RA1601 Tactical Satellite Ground 
Station Antenna 


The RA1601 tactical satcom antenna has been 
designed for use in transportable satellite ground 
station applications, over the full military frequency 
band 7.25 to 8.4GHz. The antenna breaks down into 
one-man loads for portability and assembly. In most 
conditions, including darkness, it can be assembled, on 
site, by one man in, typically, less than 5 minutes. Due to 
the design of the quadrupod support structure, the 
antenna sits firmly on uneven ground having slopes of 
up to 15° in any direction. On even ground, completely 
unballasted, the antenna system will operate at wind 
speeds of up to 20m/sec and will survive winds in excess 
of 30m/sec without disassembly. The antenna is fully 
steerable in elevation and azimuth, with fine and coarse 
adjustment in both planes. The stowed antenna can be 
loaded into a Land Rover or car. 

The feed network is coupled with a shaped reflector 
system and is optimised to maximise gain, producing at 
least 40dBi on receive and 41dBi on transmit. Near-in 
sidelobes, excluding the first, are typically 12dB down 
on main beam, with far-out characteristics at least 40dB 
down. The feed system provides a single waveguide 
WG15 (WR112) interface and permits high power 
operation in duplex mode with good vswr character- 
istics. Low temperature operation to -40°C will not 
degrade performance. 

The support quadrupod is made from aluminium, 
with stainless steel fittings, while the 1.9-metre diameter 
main reflector is of metallised GRP, in four separate 
petals. 


Manufacturer 
Racal Antennas Ltd, Southampton. 


Satellite Antenna for Land Rover 
Roof Mounting 


The Royal Signals and Radar Establishment has 
designed and built, in co-operation with British 
Aerospace, a small antenna which can be fitted on the 
roof of a Land Rover to enable communications by 


Satellite Antenna for Tactical 
Ground Stations 


The small ground station antenna has been designed 
for use with mobile satcom terminals operated by 
military forces. With a collapsible 1.7-metre diameter 
sectored paraboloid reflector, the antenna can be 
erected and aligned by one man in 5 minutes. 
Transmissions can be received in the 7.25 to 7.75GHz 
band and relayed in the 7.9 to 8.4GHz band. Antenna 
gain is approximately 40dB. 

The antenna system comprises four major sub- 
assemblies: a waveguide feed, a collapsible paraboloid 
reflector, an adjustable mounting head, and a tripod 
base. The system, complete with spare front feed and 


SCOT Shipboard SATCOM 
Terminal 


The SCOT shipboard satcom terminal was developed 
for use by the Royal Navy through Skynet and other 
military communication satellites. 

SCOT 1 provides telegraph communication only and 
was designed for installation on smaller ships of frigate 
size. Twenty-one terminals have been supplied and a 
production contract is running to supply 20 sets of 
Enhanced SCOT 1A. 

Two antennas which provide full coverage while 
avoiding superstructure obstructions are normally 
positioned on either side of the ship. The only 
active equipment on the antenna mounting is the 
gyro-stabilised platform which keeps the antenna in line 
with the satellite, irrespective of the ship’s motion up to 
about 25 degrees port or starboard. 


All the electronic equipment is housed in the 


RA1601 satellite ground station antenna used in UK/VSC 501 terminal 


satellite while the vehicle is moving. The disadvantage is 
that the terminal's communication capacity is reduced 
to one telegraph channel. 

The toroidal beam antenna, with its associated 
polariser and duplexer, has a gain of 45dBi at 
the angles of elevation subtended by geostationary 
satellites from north-west Europe. It is omni-directional 
in azimuth. 


quarter reflector segment, plus all tools and equipment 
needed for assembling and securing the antenna on 
site, is stored and transported in a box container, the 
total weight of which Is 173.7kg. Suitably staked or 
ballasted, the antenna withstands wind speeds up to 40 
knots. 


STATUS 

Announced in 1983, antennas have been supplied for 
the SC2600 transportable satellite earth station, built by 
Racal and used operationally by the British armed 
forces. Adaptors are available to allow the antenna to 
be used with other satellite ground stations. 


Manufacturer 
British Aerospace, Bristol. 


Tactical ground station antenna 


Reflector diameter 

Figure of merit (g/t) 
Transmitter eirp 
Modulation/access 
Antenna geometry 
Angular movement 
elevation 

cross-level 

training 

Antenna weight 

Wind speed (max) 
operational 

stowed 

Radome over pressure (max) 
Size over radome 

Cabin size 

Cabin weight 

Power requirement (max) 
Coolant 

Coolant temperature range 


Manufacturer 

British Aerospace, Group, Bristol. 

Design and development work carried out at the Royal 
Signals and Radar Establishment, Defford. 


SCOT 1 SCOT 2 
1.06m 1.83m 
10dB/°K 16dB/°K 
65dBW 70dBW 
fdm/fdma psk/cdma 

3-axis mount 
=20 to + 120° -15to +110° 
+30° 205 
continuous 
181kg 724kg 
112km/h 
210km/h 
0.703kg/cm? 0.211kg/cm? 
213 % 137M 3 x 2.13m 
1.83 x 2.43 x 2.74m 
2500kg 
10kW 
sea water 
6.5 to 32.25°C 


engineering cabin which is unmanned apart from 
maintenance. Control of the terminal is exercised from 
the ship's main communication office, and the controls 
are normally unattended except when acquiring a 
satellite. 

ASCOT 1 terminal has also been installed on the USS 
Enterprise. 

SCOT 2 is designed for ships of around 11,000 tons 
and upwards with its 1.83-metre diameter antenna 
providing channels for speech and telegraph. Two 
SCOT 2 terminals were in service by mid-1980, with a 
third delivered in mid-1981. 


Enhanced SCOT 

When the Royal Navy specified the SCOT system it was 
recognised that operational situations would arise 
where the ship would need to access the US Defense 
Satellite Communications System (DSCS) and also the 
NATO system. From aé practical viewpoint these 
alternative modes of operation have proved very useful 
not only because of the limited earth coverage of the 
Skynet system but also because of satellite launch 
failures. SCOT-equipped ships will continue to access 
the US DSCS and NATO satellites to provide links 
between allied naval forces at sea and shore head- 
quarters. As the US and NATO systems have evolved, 
the basic SCOT design now exhibits operational 
constraints, particularly in terms of frequency range 
and flexibility. While these constraints can be tolerated 
with the present generation of DSCS and NATO 
satellites, it is apparent that they will not be acceptable 
in future, particularly for the next generation satellite 
systems (DSCS Ill and NATO IV) which are due to come 
into service in the 1980s. Consequently the SCOT 
terminal is being improved within the framework of the 
original concept. 

The Enhanced SCOT terminal offers the following 
advantages with respect to current equipment: full 
interoperability/compatibility with Skynet 2B, NATO Ill, 
NATO IV, DSCS II and Ill satellites; reduced satellite 
downlink power demand for given traffic rates; and 
improved reliability and ease of maintenance. The 
system will also be capable of supporting further traffic 
modes including data and facsimile and will use 
standard interface levels to permit the adoption of 
anti-jamming and Link 10/11 type data facilities. 

To be able to operate with any of the present, or 
projected, 'satellites and ground stations the terminal 
has: the ability to tune to any part of the full SOOMHz 
transmit and receive bands, independently tunable 
communications and beacon channels, and a beacon 
receiver which is compatible with a variety of beacon 
signals. These have been achieved by adopting dual 
up and down conversion systems using frequency 
synthesizer or phase-locked local oscillators and a 
beacon receiver with carrier reconstitution circuitry. 

A reduction in the downlink satellite power demand 
for a given traffic rate has been achieved by changing to 
a 1,22-metre diameter reflector for the SCOT 1 antenna, 
together with the application of slab motor technology 
to improve antenna pointing accuracy. The change toa 
1.22-metre antenna introduces commonality with the 
US Navy lightweight terminal (AN/WSC-6) planned for 
use on frigate-size ships in the DSCS phase Ill system. 

For the basic Enhanced SCOT terminal a g/t 
advantage has been achieved by mounting redundant 
parametric amplifiers and associated electronics on the 
antenna base. Modern paramp technology permits this 
advantage to be obtained without an associated 
penalty in reliability and ease of maintenance. 


TECHNICAL SPECIFICATION 


Figure of merit (g/t) 
Transmitter eirp 


UK/SATELLITE RADIO 339 


1.84m antenna 
16dB/°K 
70dBW 


1.22m antenna 
11dB/°K 
65.4dBW 


(assumes 1kW transmitter. Antenna can operate with 8kW at input flange giving 76dBW eirp) 


Modulation/access 
Operating frequencies 
transmit 

receive 

Antenna geometry 
Antenna movement 
elevation 

cross-level 

training 

Size (each antenna) 
Weight (each antenna) 
(“standard or lightweight versions) 
Cabin 

Control console 
Power supply 


Sea water supply 
Low pressure air supply 
Compass repeater 


IMPROVED FEATURES 


Satellite interoperability 


Operating frequencies 


Satellite eirp required 
Redundancy 


fdm/fdma and psk/cdma 


7.9-8.4GHz 
7.25-7.75GHz 
3-axis mount 


-40 to + 136° =A ito) 4-11.07 
+58.5° +20° 
continuous 
1.7m diameter x 2.5m high 2.4m diameter x 3.18m high 

301 or 224kg* 1054kg 


2.44 x 1.83 x 2.74m high, 2700kq 
0.61 x 0.6 x 1.83m high, 68kg 
AO0V, 50 or 60HZ, 3-phase 
115V, 50 or 60Hz, sp 
for cabin cooling system 
for cabin, waveguide and antenna pressurisation 
for antenna training reference 


In-service SCOT Enhanced SCOT 


Skynet Skynet 
DSCS | DSCS II and Ill 
NATO Ill NATO Ill and IV 


future derivatives 


exclusive 50MHz full SOOMHz band 


military band synthesizer selection 
fixed crystal selection 
datum 30% saving 


none 100% on critical sub-units 
graceful degradation capability 


aS + 


SCOT electronics cabin 


Enhanced SCOT 1A antenna 


SCOT terminal radome 
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The principle of redundant chains has been adopted 
for the electronics to increase availability by ensuring 
that sub-unit failures do not necessarily cause loss of 
service. Under normal conditions, with both antennas 
viewing the satellite, a choice of two beacons and two 
communication chains is available. Either antenna can 
be slaved to the other under servo fault conditions and 
signal connections to and from the antennas are 
reversible. Furthermore, patching allows substitution of 
communications and beacon chains in emergency 
conditions. 

This graceful degradation capability is additional to 
direct improvements in reliability achieved through 
updated design and construction techniques, ad- 


Skynet Satellite 


Skynet 2B is the only remaining satellite operating in 
orbit from the original Skynet system conceived in 1966 
when the US agreed to launch a synchronous 
communications satellite for the UK (Skynet 1) which, 
once in orbit, would be commanded, controlled and 
operated by the British military. 

Skynet 1, built by Philco-Ford, was launched in 
November 1969. A second standby satellite, Skynet 2, 
was launched in August 1970 but failed to go into orbit. 
These satellites were scheduled to have a three- to 
five-year life and be replaced with two other satellites 
built by Marconi Space and Defence Systems Ltd, for 
launch at the end of 1973. Skynet 2A failed to enter orbit 
due to a launch vehicle failure. However, Skynet 2B was 
successfully placed in orbit at the end of 1974 and it is 
this satellite which is still operating today, although it is 
not fully operational. It has two channels operating at 
7/8GHz, one with a 20MHz and the other with a 2MHz 
bandwidth. Apart from providing links to Royal Navy 
ships it was used as a prime communications link 
between Salisbury and London during the 1980 
peacekeeping mission in Zimbabwe Rhodesia. 

The British forces, particularly the Royal Navy, 
have major plans for the increased use of space 


UK/PSC-—505 Manpack Satellite 
Communication Terminal 


The PSC-505 is the production version of the Ferranti 
MANSAT. It is designed to be carried by one man and 
can be set up ready for use within 2 minutes. It 
provides voice and telegraph links using any suitable 
geostationary satellite. 

The terminal is equipped with miniaturised hand-held 
data terminal and teleprinter and is powered by the 
standard range of Clansman batteries. 


STATUS 
In service with British armed forces. 


PSC-505 satcom terminal 


UK/TSC 502 Transportable 
SATCOM Terminal 


The TSC 502 is an air-transportable satellite ground 
terminal designed to be moved to anywhere in the world 
at short notice and then set up within 20 minutes. It 


vanced but proven technology and modern integrated 
modular components. 


STATUS 

SCOT development commenced in 1969 under a 
government contract and terminals have been supplied 
to the Royal Navy. 

Development of Enhanced SCOT began in August 
1979. The first prototype was completed in 1983 and 
underwent trials in 1984. A £40 million production 
contract for 20 terminals for the Royal Navy was placed 
by the MoD at the end of 1984. They are being 
installed aboard all classes of frigate, deliveries having 
commenced in June 1987. Three Enhanced SCOT 


communications and it seems unlikely that NATO and 
DSCS satellites will be able to provide Britain with the 
space segment capacity it will need. Because of this the 
UK Ministry of Defence (MoD) issued, early in 1981, a 
tender for two new satellites (Skynet 4). Bids were 
received from British Aerospace teamed with TRW, and 
from Marconi Space and Defence teamed with Ford 
Aerospace. British Aerospace also bid with the Comsat 
General Corporation in offering the MoD a satellite ona 
seven-year lease agreement as an alternative to 
outright purchase. 

The MoD rejected all three Anglo-American bids and 
instead forced British Aerospace and Marconi Space 
and Defence to co-operate in a joint programme to 
provide the satellites. The contract, worth about £70 
million, initially called for the supply of the first satellite 
for launch in mid-1986. Following the Shuttle failure in 
January 1986, the launch of the first satellite has been 
postponed until mid-1990. The project definition phase 
of the contract began. in July 1981 with full development 
work commencing in December of that year. British 
Aerospace is the prime contractor and is responsible for 
providing the spacecraft platform. Marconi is supplying 
the communications payload and associated ground 
terminal equipment. 

The Skynet 4 payload provides communications 
capability at both shf and uhf, together with an 


TECHNICAL SPECIFICATION 

Frequencies 

transmit: 7.9-8.4GHz 

receive: 7.25-7.75GHz 

Tuning: 10KHz steps 

G/t: 2dB/°K 

Traffic: 50-baud telegraph, 1 speech channel 


provides voice and telegraph links via a suitable 
geostationary satellite and, under certain circum- 
stances, communication directly to another similar 
mobile terminal is possible. 

A similar terminal, the UK/VSC 501, has also been 
developed to fit completely into a Land Rover. This 
terminal can be set up within 5 minutes of arrival on-site. 
It has similar communications capability to the TSC 502 


systems have also been ordered by the Royal Nether- 
lands Navy. In mid-1987, three were ordered by the 
Federal German Navy. 

Other variants of Enhanced SCOT are available to 
suit different requirements. The radio equipment, which 
is normally mounted in a cabin or on deck, can be 
supplied for below deck installation. There is also a 
single antenna version for use where some small breaks 
in communication can be tolerated or where the 
antenna can be mounted high on the ship, clear of 
screening by other parts of the superstructure. 


Manufacturer 
Marconi Defence Systems Ltd, Stanmore. 


experimental ehf receive facility. Anti-jamming features 
are included in the electronic design. Four fully 
redundant transparent shf communications channels 
are provided at approximately 7/8GHz, giving Earth, 
North Atlantic, European and Central European cover- 
age, and there is also a secure broadcast channel. 

The uhf system consists of a two-channel, fully 
redundant transponder operating at approximately 
250/300MHz, both channels providing Earth cover, 
while the experimental ehf facility operates at about 
44GHz. 

The ground equipment is a redundant, computer- 
controlled facility providing RAF operators with full-time 
and cryptographically protected access to all space- 
craft telemetry data and use of all telecommand 
functions at both S- and X-band frequencies, via local 
and remote radio heads. The computers are also 
programmed for ephemeris manoeuvre calculations 
and for fault analysis. 

As part of the original Skynet programme a number 
of ground stations were produced including three 
Marconi-built 12-metre terminals, a shipborne terminal 
(see SCOT entry) and a number of transportable 
stations which were operated in Bahrain, Cyprus, Gan 
(China), Hong Kong and Singapore. 


Manufacturer 
Ferranti Electronics Ltd, Microwave Division, Poynton. 


but carries fewer redundant major components and’ 
can be operated from the vehicle batteries. 


STATUS 

The terminal is in service and has been used on a 
number of missions, including the British peacekeeping 
mission in Zimbabwe Rhodesia in 1980 and the South 
Atlantic conflict in 1982. 


TECHNICAL SPECIFICATION 

Transportability: 8 containers (minimal system, 3); 
vehicle version requires a long-wheelbase Land Rover 
Required crew: 2 to set up and operate, 4 to move; 
vehicle version normally requires 2, can be set up by 1 
Eirp: 86dBm with 1.7m antenna 

G/t: 12dB/°K minimum 

Traffic: 1 duplex speech and 1 duplex telegraph 
Modulation 

speech: 16kbits/s dpsk 

telegraph: 50 baud psk 


Manufacturer 

Racal SES Ltd, Burnham, Berkshire. 

Design and development work carried out at the Royal 
Signals and Radar Establishment, Defford. 


Transportable satcom terminal 
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550CFT and 550KST 5.5m 
Transportable Antennas 


The 5.5-metre transportable antenna consists of a 
precision 5.5-metre diameter antenna mounted on a 
dual axle, steerable trailer. The 6-metre long trailer has 
storage facilities for the reflector assembly, feed, 


AM-6000 UHF Remote Amplifier 
System 


The AM-6000 remote amplifier system provides the 
capability of remoting antennas used with uhf satellite 
radios. It consists of the AM-7000 rf cable set (in three 
24-metre segments), the AM-8000 bilateral amplifier and 
the AM-9000 power detector. The system is powered 
from military standard 24-volt batteries. No control lines 
are required between the radio and the remote 
amplifier, and power level is adjustable to a 35-watt 
maximum. The frequency range of the system is 225 to 
400MHz. The AM-8000 remote amplifier measures 368 
x 101 x 101mm and weighs 3kg, and the AM-9000 
power detector measures 107 x 38 x 38mm and 
weighs 130gm. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


AM-6000 system 


sub-reflector, and mount. It can also accommodate a 
1.2 x 1.2 x 2.4-metre electronics enclosure. 

The overall height of the trailer when stowed for 
transport is less than 3 metres, which allows it to be 
transported in a C-130 aircraft. The antenna can be 
deployed upon arrival on-site in 2 hours by a crew of 
four. 

The antenna is available in both C-band and 
Ku-band models and various feed options are available 


for each. The 550CFT C-band antenna meets the 
Intelsat F-1 mandatory specifications. The 550KST 
Ku-band meets the FCC two-degree satellite spacing 
criteria. The 550KST can also be operated with any of 
the optional C-band feeds. 


Manufacturer 
SatCom Technologies Inc, Duluth, Georgia. 


AM-—7099 Power Amplifier 


The AM-7099 is an 8-watt amplifier which is of 
all solid-state design. It has 500MHz instantaneous 
bandwidth and operates in the 7.9 to 8.4GHz band. It 
has built-in test and status monitoring with alarm and 
override, and is directly interchangeable with existing 
power amplifiers in the AN/FSC-70 and AN/GSC-39 
equipments. 

A follow-on equipment, the AM-7099A, has improved 
reliability and lower acoustics noise levels. 


AM-7099A power amplifier 


INTERMEDIATE POWER AMPLIFIER 
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STATUS 
The AM-7099 power amplifier has been qualified by the 
US Army Satellite Communications Agency and is 
installed in the AN/MSC-46(V) satellite communication 
system in a redundant configuration. 

The AM-7099A is used in the AN/GSC-39(V), 
AN/FSC-78(V) and AN/FSC-79 systems. 


TECHNICAL SPECIFICATION 
Frequency range: 7.9-8.4GHz 


American Satellite Company’s 
Dedicated Government Systems 


Transmission of data critical to space exploration 
mission Success, weather maps, flight test data for the 
F-16 fighter, encrypted voice conversations, and 
wide-band computer data from ship and land-base 
locations are some of the services the American Satellite 
Company (ASC) provides to various government users. 
These all-digital communication services, which the 
ASC started as early as 1974, are generally provided by 
unattended 10-metre diameter antenna earth stations. 

Since the first wideband link was placed in service for 
the Defense Meteorological Satellite Program in 1974, 
all major services provided for the government have 
continued to grow in response to the various mission 
requirements. For example, starting with a two-station 


AN/ARC-—143B UHF SATCOM/LOS 
Transceiver 


The AN/ARC-143B transceiver is a solid-state multi- 
mode uhf unit with line-of-sight (los) and satellite 
communications (satcom) capability in the 225 to 
399.975MHz band. 

The radio set operates with any uhf 50-ohm antenna. 
In the satellite mode, the unit, as a ground or airborne 
terminal, is capable of communicating through satellites 
such as LES-6, GAPSAT and FLTSAT. The unit will also 
operate with any future satellite operating in the 225 to 
400MHz band with characteristics similar to the 
satellites mentioned above. 

The radio set will operate with a wide variety of 
modems requiring a 500kHz maximum bandwidth such 
as nb fsk, dpsk or mfsk (tats) type data and will 
communicate with other users similarly equipped. 

The transceiver has an output power of 30 watts in the 
am los mode, 100 watts in the fm and fsk los modes, and 
100 watts in the satcom mode. 

The AN/ARC-143B performs all the los functions of 
the AN/ARC-143. In the los mode the unit provides am 
voice communications, fsk (Link 4) and fm (Link 11) 
data communications plus adf and guard channel 
operation. It is also compatible with requirements for 
encryption in both the voice and data operating modes. 
A fixed-frequency sono command mode, which normally 
requires a separate transmitter, is also included. 

The AN/ARC-143B uses a serial bit stream for control 
of frequency, mode, squelch disable and self-test 
functions. The go/no-go test initiation and display is 


AN/ARC-171(V) UHF/SATCOM 
Transceiver 


The AN/ARC-171(V) transceiver is designed to meet a 
broad range of communication applications. Due to its 
modular design it can be configured to provide clear 
and secure voice, tactical data, satellite communi- 


AN/ARC-171(V) transceiver 


Gain: 53 +3dB 

Power output: + 39dBm minimum at 1dB compression 
Input vswr: 1.5:1 

Load vswr: 1.3:1 

Noise figure: 13dB max 

Gain stability: + 0.25dB/24h max 

Mtbf: 50,000h minimum 

Mttr: 10 minutes max 

Power supply: 115V ac, 50/60Hz, 300W 

Height: 177mm 


data link on the East Coast, the ASC was responsible for 
the operation of a seven-station network in support of 
NASA's Shuttle Program. Shuttle pre-launch and 
launch data that originated at the Eastern Test Range 
was relayed through ASC’s Merritt Island (Kennedy 
Space Center) earth station to NASA computers at 
Goddard Space Flight Center, Johnson Space Center, 
and to the Downey, California location of Rockwell 
International, the prime contractor. The return links 
supported command, mission control and diagnostics. 

Other satellite communications services provided to 
various government agencies, including the Air Force, 
Navy, NASA and Department of Defense, include 
high-speed data, facsimile and digital secure voice 
channels. 


SERVICES SUPPLIED 
Defense Advanced Research Projects Agency (DARPA): 
wide-band data transfer (1.5Mbits/s) 


provided at the operator's control for pre-receiver/ 
transmitter or in-flight checkout. Remote-control of the 
radio set by a computer or common control system is 
available. 


STATUS 

The latest annual procurement of terminals included 
units for FY84 and long-lead FY85. In addition to the US 
Navy, terminals have been supplied to Australia, Japan 
and the Netherlands. A total of more than 800 have been 
delivered since initial deliveries of its predecessor, the 
AN/ARC-143, in 1969. 


TECHNICAL SPECIFICATION 

Modes 

los: voice, secure digital voice, teletype, Link 11, Link 4, 
adf, guard channel, sono transmit 

sat: dpsk, fsk, fm (function of external modem) 
Frequency range: 225-399.975MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Frequency standard: 1MHz, internal or external with 
automatic switchover to external 

Power output 

am: 30W, carrier 

fm: 100W 

sono command am: 12W, carrier 

Power supply: 115/200V ac, 400Hz, 3-phase 


RECEIVER/TRANSMITTER 
Height: 152mm 
Width: 196mm 
Depth: 528mm 
Weight: 15.4kg 


Width: 483mm 
Depth: 444mm 
Weight: 20.4kg 


OPERATIONAL SPECIFICATION 
Tested to MIL-STD-810C 


Manufacturer 


Comtech Government Systems Division, Hauppauge, 
New York. 


Defense Meteorological Satellite Program: satellite 


imagery transmission for US Air Force/US Navy 
(8Mbits/s) 
National Aeronautics and Space Administration 


(NASA): Goddard Mission/Shuttle/Eastern Test Range 
support; NASA/Huntsville administrative support 

US Air Force Satellite Control Facility (SCF): DSIS/ 
Western Test Range support 

US Air Force F-16 Program Office: Nellis AFB Test 
Range support 

Defense Communications Agency 
encrypted voice AUTOVON support 
US Army Strategic Communications: automatic secure 
voice communication (AUTOSEVECOM) service 


(DCS):  bulk- 


Service operational organisation: American Satellite 
Co, Germantown, Maryland. 


RECEIVER/TRANSMITTER WITH BLOWER 
Height: 152mm 
Width: 196mm 
Depth: 698mm 
Weight: 16.1kg 


CONTROL RADIO SET 
Height: 147mm 
Width: 152mm 
Depth: 98mm 
Weight: ikg 


MOUNT 
Height: 164mm 
Width: 58mm 
Depth: 548mm 
Weight: 0.9kg 


OPERATIONAL SPECIFICATION 
MIL-E-5400, Class |-Self-contained blower 
MIL-E-5400, Class II-Central cooling supply 
Rfi: MIL-|-6181 

Primary power: MIL-STD-704, Cat B 


Manufacturer 
RCA Government Communications Systems Division, 
Camden, New Jersey. 


cations, eccm spread spectrum or frequency agile 
capabilities. 

All configurations feature nuclear survivability and 
built-in testing to the line-replaceable unit. Each version 
offers self-contained cooling using an optional blower. 
Primary power is either 28 volts dc or 115 volts ac, 
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AN/ARC-171(V) los control unit 


three-phase, 400Hz, depending upon the power supply 
module selected. 

Control of the transceiver is via a serial data stream 
and clock from the associated control unit. One control 
unit provides control status information for am-only 
radios, while a second unit is available for use with 
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AN/ARC-171(V) radio set control 
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radios having am/fm/fsk/eccm capabilities. Both units 
provide operator control of bite and utilise a plated-wire, 
20-channel memory with push-button channel storage. 
A third control is available for use in satcom terminals. 

A digital frequency synthesizer generates injection 
frequencies for both receive and transmit and is 
capable of frequency changes in less than one 
millisecond. The transceivers provide a 1MHz reference 
output and are capable of utilising an external 1MHz 
reference. 

A 70MHz interface, allowing use with a variety of 
satellite or line-of-sight (los) modems, is provided. The 
1dB bandwidth of this interface is 500kHz on all but 
the RT-1B configuration, which provides an 8MHz 
bandwidth for spread spectrum eccm applications. 


STATUS 

The transceiver is common to all terminals in the 
AFSATCOM family, terminals which are required for 
airborne command posts, B-52s, FB-111s, tankers, 
Navy TACOMO aircraft, etc. 


AN/ASC-—22 EHF Airborne 
SATCOM Terminal 


The AN/ASC-22 is an airborne satcom terminal 
consisting of transmitter, exciter and receiver racks and 
a tracking antenna/pedestal. The system has been 
tested with LES-8 and -9 satellites in a KC-135 test 


AN/ASC-—28 SHF/EHF Airborne 
SATCOM Terminal 


AN/ASC-28 ,was developed for the US Air Force to 
provide multi-channel satellite links through Defense 
Satellite Communications System (DSCS), LES-8 and 


AN/ASC-30 SHF/EHF 
Command-post SATCOM 
Terminal 


AN/ASC-30 is a command-post satcom terminal 
developed for the US Air Force. It is intended for 
airborne and ground command-post applications and 
for operation through Defense Satellite Communi- 


AN/FSC-9 SATCOM Terminal 


AN/FSC-9 is a large 18.2-metre parabolic antenna 
satellite terminal of which there are two installed in the 
USA; one at Fort Dix in New Jersey and the other at 
Camp Roberts, California. 

t employs a twt driver and klystron power amplifier, 
the 70MHz input signal from the terminal equipment 
being converted to X-band and amplified to provide a 
power output of up to 20kW. 

t is equipped with both fm and spread-spectrum 


AN/FSC-—78 SATCOM Station 


AN/FSC-78 is a semi-fixed satcom ground station which 
can be relocated. It weighs about 181,437kg, has an 
18.2-metre diameter antenna and a five-horn feed 
system. 

It was designed for use with Defense Satellite 
Communications System (DSCS) satellites, operating in 
the military X-band. It is a multiple-carrier, full 5010MHz 
bandwidth terminal with 70 and 7O0MHz wide-band 
interfaces. It has a g/t figure in excess of 39dB/°K and 
radiated powers of up to 97dBW from its wide-band 
high-power twt; amplifiers provide high anti-jam 
protection. 

The terminal provides simultaneous transmit and 
receive carrier operation, with configurations of up to 
nine uplink and 15 downlink carriers. Frequency 
selection is synthesizer-controlled in 1kHz increments 
and is provided across the whole frequency band. 
Terminal frequency of 1 part in 10°’ is controlled by 
atomic frequency standards. 


Two AN/FSC-78 satcom terminals (centre and left) 


TECHNICAL SPECIFICATION 

Modes 

RT-1A: am voice, am secure voice, adf, satellite interface 
RT-1B and RT-1C: am voice, am secure voice, adf, fm 
voice, fm data, fsk 

RT-1D: am voice, am secure voice, adf 

RT-1H: satellite interface 

Frequency range: 225-399.975MHz 

Number of channels: 7000 possible 

Height: 178mm 

Width: 241mm 

Depth: 406mm 

Weight: 158kg 


OPERATIONAL SPECIFICATION 
Meets MIL-E-5400, Class Il and MIL-STD-704, Category 
B where applicable 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


aircraft and in a roof-top facility at the Wright 
Aeronautical Laboratories with a 3-metre antenna 
simulating a ground command post. 


-9, and future ehf satellites. It employs a dual-band 
antenna with a cassegrain-fed paraboloid. The antenna 
provides conical scan with an electromechanically 
adjusted sub-reflector. 


cations System (DSCS) and future ehf satellites. 
Key features of the terminal include: modularity for 
installation in various aircraft and ground sites, 
air-cooled atr packaging, and microprocessor terminal 
control and built-in test equipment. 


STATUS 
Used in Milstar-related tests aboard a C-135E aircraft in 
1987. 


modulation equipment. The multiplex equipment can 
accept 12 incoming user voice channels for operation in 
the fm mode. Four voice channels and a digital signal of 
up to 4800bits can be provided. 

The two long-service terminals have been rehabili- 
tated and upgraded with modifications to incorporate 
some redundancy to increase the terminals’ availability. 


TECHNICAL SPECIFICATION 

Receiver frequency range: 7.25-8. 4GHz 
Receiver performance: g/t of 38dB/°K 
Power output (eirp): 133dBm 
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Manufacturer 
Raytheon Co, Marlborough, Massachusetts. 


Manufacturer 
Raytheon Co, Marlborough, Massachusetts. 


Manufacturer 
Raytheon Co, Marlborough, Massachusetts. 


Transmitter frequency range: 7.9-8.15GHz 
Max power output: 20kW 

Bandwidth 

down converter: SOMHz 

paramp: 500MHz 

Prime power requirement: 700kW, 60Hz 


Manufacturer 
Ford Aerospace & Communications Corp, Palo Alto, 
California. 
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STATUS 

The first production contract for the terminal was 
placed in 1974 and the Defense Communications 
Agency (DCA), US Army, Navy and Air Force acquired 
some 22 up to mid-1976 when operational test and 


AN/FSC-79 SATCOM Terminal 


AN/FSC-79 is a modified version of the AN/FSC-78. It 
has been supplied to the US Navy to provide the shf 
uplink for Navy fleet broadcast to FLTSATCOM 


AN/GSC-—39(V) SATCOM Terminal 


The AN/GSC-39(V) satcom terminal, sometimes referred 
to as the Medium Terminal (MT), was designed for 
operation in the X-band range. It is a multiple-carrier, 
full 500MHz instantaneous bandwidth terminal with 
synthesised frequency selection and with low distortion 
phase and amplitude characteristics. 

The communications sub-systems have been de- 
signed for installation in both fixed-site (AN/ 
GSC-39(V)1) and transportable (AN/GSC-39(V)2) 
configurations. With the exception of interface hard- 
ware, all major components are fully interchangeable. 

In the transmit link, redundant twt amplifiers provide 
5kW power for the transmitted signal. A switching and 
combining network permits use of the amplifiers in a 
standard redundant switchover configuration, or in 
combination to increase the effective radiated power of 
the transmitted signal. In the receive link, antenna- 
mounted, low-noise amplifiers are installed in redundant 
configurations, and in conjunction with in-line amplifiers 
provide an overall signal gain of 53dB minimum. The 
low-noise amplifiers, previously used in the AN/FSC-78 
and AN/FSC-79 terminals, incorporate cryogenic cool- 
ing and operate with a maximum noise temperature of 
30°K. 


AN/GSC-—52 State-of-the-Art 
Medium Terminal (SAMT) 


The AN/GSC-52 State-of-the-Art Medium Terminal 
(SAMT) is a high-capacity, medium-sized shf satellite 
communications terminal designed to operate in the 
DSCS, NATO and similar networks. It is capable of 
manned or unmanned operation and is processor- 
controlled with complete manual back-up for every 
function. Terminal operators are supported by a 
distributed processing system, with colour graphics, 


evaluation began. A number are still in operation 
world-wide within the DSCS system, primarily on heavy 
traffic routes, and in 1987 Ford was awarded a $7.9 
million contract to supply two antennas to the Wahiawa 
earth station on Hawaii. 


satellites. It consists of the same transmitter and 
antenna structure as the AN/FSC-78 but, as an uplink 
terminal, it does not have a receiver. 


Both the fixed-site and transportable MT configur- 
ations are consistent with the performance require- 
ments for the Defense Satellite Communications 
System (DSCS) terminals already developed and are 
complementary to the new generation DSCS Ill 
satellites. 


STATUS 

The terminal was developed under the auspices and 
direction of the US Army Satellite Communications 
Agency, and was designed to supplement the existing 
tactical and fixed/semi-fixed installations used in the 
DSCS network. {t was the subject of an initial order 
worth $22 million placed in 1978. Follow-on orders have 
increased the total contract value to more than $70 
million. 

The first terminal was delivered to Scotland at the end 
of 1980 and a further 20 terminals were manufactured 
and delivered to various parts of the world. The 
AN/GSC-39(V) was designed to replace all the in-service 
AN/MSC-46 terminals. 


TECHNICAL SPECIFICATION 
Antenna: 11.6m with 5-horn pseudo-monopulse feed 


real-time display of configuration, status, performance 
monitoring, equipment calibration and fault isolation. 
Transportable and fixed-site designs use common 
equipment and can be deployed rapidly. The terminal, 
which can operate and maintain traffic in emp 
environments, uses a concentric three-zone shielding 
design with fibre optics. 


AN/MSC-46 Satellite Terminal 


AN/MSC-46 is a 12-metre antenna satellite earth station 
designed for operation with the Defense Satellite 
Communications System (DSCS). It is designed to 
operate world-wide with the antenna protected in a 
geodesic dome. Three mobile vans carry communi- 
cations and support equipment; a fourth provides 
additional storage space. Three diesel generators 
provide emergency power. 

The terminal transmits in the 7.9 to 8.4GHz band and 
receives in the 7.25 to 7.75GHz band. It provides 
12 full-duplex voice frequency traffic channels, two 
full-duplex teletype circuits, and a voice order circuit. 


STATUS 

The first terminal was built in 1960 for the US Army 
Satellite Communications Agency (USASATCOMA) as a 
mobile ground link terminal within the DSCS. Fourteen 
were delivered to USASATCOMA between 1966 and 
1968. The terminals were refurbished to operate with the 
new-generation DSCS Ill satellites. The first. to be 
refurbished was the station located in Guam. A $3.1 
million support contract was placed by the US Army in 
October 1980, followed by a further $3.6 million support 
contract in November 1982. 


AN/MSC-46 satellite terminal 


Manufacturer 
Ford Aerospace & Communications Corp, Palo Alto, 
California. 


Manufacturer 
Ford Aerospace & Communications Corp, Palo Alto, 
California. 


Polarisation 

transmit: right-hand circular 

receive: left-hand circular 

Frequency 

transmit: 7.9-8.4GHz 

receive: 7.25-7.75GHz 

G/t: 34dB/°K minimum 

Eirp 

normal: +119dBm 

combined: + 122dBm 

Simultaneous rf carriers 

transmit: up to 9 

receive: up to 15 

Tuning: 500MHz in 1kHz steps 
Tracking accuracy: 0.03° peak 
Intermediate frequencies: 70 and 700MHz 
If bandwidths: 70-40MHz; 700-125MHz 
Mtbf: 1000h max 

Mttr: 1h max 

Power supply: 120/208V ac, 50-60Hz 


Manufacturer 
Comtech Government Systems Division, Hauppauge, 
New York. 


Manufacturers 
Ford Aerospace & Communications Corp, Palo Alto, 
California. : 


Harris Corp, Government Systems Division, Melbourne, 
Florida. 


Manufacturer 
Hughes Aircraft Co, Ground Systems Group, Fullerton, 
California. 


AN/MSC-—64 UHF Single-channel 
DAMA SATCOM Terminal 


The AN/MSC-64 uhf single-channel demand assigned 
multiple access (dama) satcom terminal provides 
short-, medium- or long-haul communications for a 
wide variety of applications such as crisis/contingency 
and rapid deployment of sustained, expanded oper- 
ations. It provides users with secure voice and record 
traffic communications using an efficient high-capacity 
tdma capability (TDM-5) on 25kHz satcom channels 
(FLTSAT, LEASAT etc). In addition, it provides secure 
voice record traffic and all of the AN/MSC-64 basic 
secure communication and anti-jam capabilities on 
5kHz AFSAT channels. The terminal also provides 
secure fm-fsk voice and data communications on a 
25kHz channel using Parkhill or Vinson comsec. 

TDM-5 is suitable for crisis/contingency, rapid 
deployment or expanded operation missions. It provides 
thirteen 1.2kbits/s secure data trunks or seven 2.4kbits/s 
secure voice, facsimile or data trunks, or a mix of both, 
on one 25kHz satcom channel. The TDM-5 network can 
easily accommodate several hundred users. 

Anti-jam capability is provided on the 5kHz stressed 
AFSAT channel using standard AFSAT TDM-2 or 
TDM-3 modes. 


STATUS 

The US Army placed an initial $7.6 million contract with 
Magnavox in December 1980 for the supply of 200 
AN/MSC-64 terminals. 


TECHNICAL SPECIFICATION 

Modes: AFSAT (5kHz channel); random; TDM-1; 
TDM-2; TDM-3 (secure Or non-secure); 2.4kbits/s voice, 
record traffic; LES-8/9 (AFSAT-11); FLTSAT/LEASAT/ 
GAPSAT (25kHz channel); TDM-5 dama (data/voice) 
Frequency range: 225-400MHz 

Power output: 100W 

Noise figure: 4dB 

Configuration 

§-250 shelter stand-alone or in other communication 
terminals (AN/GRC- 142 etc) 

portable carrying cases (i/o, rf and modem) 


AN/PSC-3/AN/VSC-7 UHF 
SATCOM/LOS Transceivers 


The AN/PSC-3/AN/VSC-7 transceivers are the latest 
version of the AN/PSC-1 and provide satellite or direct 
line-of-sight (los) communications in 300, 1200 and 
2400bits/s digital data, 16kbits/s plain text voice and fm 
voice or 16kbits/s secure voice via an interface with the 
TSEC/KY-57. Both selective call and conference call 
capabilities are provided. The transceivers operate in 
the uhf band from 225 to 400MHz in 5kHz increments 
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AN/MSC-46 in part-constructed radome for US Navy 


Power supply: 28V dc from vehicle power, aircraft, 
battery, power supply or lightweight motor generator 
Weight 

rack configuration: 102kg 

carrying case configuration: 45.4kg per case max, 3 
cases 


(satellite model) or 25kHz increments (los model). 
Transmit power output is 35 watts for satellite operation 
and 2 watts for los. 

An internal modem provides bpsk and dpsk operation 
for data and burst rates. Plain text analogue voice is at 
+ 8kHz deviation and 16kbits/s cipher text is provided. 
The modem also employs the 300bits/s data format for 
call operation. The transceivers receive and differentiate 
between selective call and conference call, and transmit 
conference call signals. 

A microprocessor, in conjunction with a six-pinlight 
display, provides an electronic control of such functions 
as frequency, mode of operation and receive offset 


bait 
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AN/VSC-7 radio 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


frequency. Two spring-loaded momentary switches 
accomplish frequency control. A whip antenna is used 
for los operation or call reception while in motion. An 
ancillary medium-gain (6dB minimum) antenna is 
provided for the satellite mode. This crossed-dipole, 
over-ground-plane, circularly polarized antenna can be 
deployed in two minutes and is collapsible for storage or 
transport. 


STATUS 

The AN/PSC-3 manpack satellite radio and its AN/ 
VSC-7 vehicle version have been developed from the 
AN/PSC-1. The AN/PSC-1 was completed under a 
contract from the US Army Satellite Communications 
Agency, Fort Monmouth, New Jersey. First tested at 
Cincinnati's main plant in Evendale in June 1977, the 
radios communicated via a stationary Marisat satellite 
above the Atlantic Ocean, $3.1 million was requested in 
FY81 to procure 70 AN/PSC-1 transceivers. In October 
1981 the US Army placed an order for AN/PSC-3 and 
AN/VSC-7 radios worth $8.6 million. A further $4.6 
million contract for 140 units was placed in 1986. 


AN/PSC-3 radio 
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TECHNICAL SPECIFICATION 

Modes: cvsd voice, 300bits/s data, retransmit, call, 
X-mode 

Transceiver frequency range 

sat: 225-399.995MHz 

los: 225-399.975MHz 

Channel spacing 

sat: 5kHz 

los: 25kHz 

Receiver offset frequency 

sat: 4, internally-preset spacing from 0 to +174.995kHz 
los: no offset 


AN/SSC-2 and AN/SSC-3 
Shipboard Satellite Terminals 


The AN/SSC-2 shipboard satcom terminal and the 
second generation AN/SSC-3 were designed to operate 
as part of the US FLTSATCOM system. Handling voice 
and teletype, the systems have 1.8-metre parabolic 
antennas and a 2.1- by 2.1- by 3.6-metre equipment 
shelter which can be positioned up to 30 metres from the 
antenna and its mount. It houses the antenna controls, 
baseband equipment (below 70MHz), meters, status 
indicators and alarms. The antenna is a cassegrain-fed 
unit consisting of its 1.8-metre diameter parabolic dish, 
with a focal length/diameter (f/d) ratio of 0.3, fed by a 
multi-mode four-horn monopulse feed system and 
mounted on a three-axis, gyro-stabilised, lightweight 
pedestal that eliminates the effects of ship roll and pitch. 


STATUS 

Early in 1965 Hughes supplied the US Navy with two 
AN/SSC-2 terminals to test aboard ship to prove that 
long-distance satellite communications were feasible. 
After successful tests, Hughes constructed seven 
second-generation AN/SSC-3 terminals. 


Manufacturer 
Hughes Aircraft Co, Ground Systems Group, Fullerton, 
California. 


AN/SSR-1 Satellite Signal 
Receiving System 


The AN/SSR-1 provides all surface ships of the US 
Navy with the capability of receiving world-wide fleet 
broadcasts 24 hours a day. 

The system receives satellite-relayed fm or phase- 
shift-keyed (psk) modulation transmissions. The broad- 
casts are decoded into 16 or more teletype (tty) 
channels for fm and 15 for psk 

Four antenna and amplifier-converter units are 
installed in convenient quadrants on the ship's 
superstructure, so that one or more antennas are 
always illuminated by the satellite, regardless of ship 
heading and motion. The combiner-demodulator and 
tty demultiplexer drawers are both installed in standard 
equipment racks below deck. 

The receiving system combines the four antenna 
signals by resolving their phase differences and 
weighting them according to the square of their 
amplitudes. The stronger signals are thus emphasised 
and the weaker suppressed. A system margin of more 
than 10dB is available from a satellite signal with 
26dBW of effective radiated power. 

Fault indicators on the two drawers monitor internal 
operation. When a fault is detected within the system a 
local indication is provided and a fault summary output 
is produced to activate external alarms, 

The system is nuclear-hardened, corrosion-resistant 
and compatible with the electromagnetic environment 
found aboard ship. Impulse noise blanking eliminates 
radar and other pulse interference. 

The AN/SSR-1 is adaptable for use on a variety of 
mobile platforms, as well as for fixed installations. 
Options are available relative to frequency, bandwidth, 
data rates and modulation. 

The main sub-units of the system are the TD-1063 
demultiplexer, AM-6534 amplifier-converter, MD-900 
combiner-demodulator and AS-2815  mini-loop 
antennas. 


STATUS 

The AN/SSR-1 is being used on almost every surface 
vessel in the US fleet. The receiver was developed by the 
Naval Electronic Systems Command, with Motorola 
designing and producing the equipment. More than 600 
have been produced and additional procurement 
depends an future procurement of new ships. Thirty 
nine were procured in July 1982 at a cost of $3.2 million 


Ringing signals 

respond to selective or conference calls 

transmit conference calls 

Retransmit capability: compatible with AN/PRC-70, 
AN/VRC-12, AN/PRC-77, AN/VRC-43 through -49, 
AN/PRC-8, -9 and -25, AN/PRT-4, AN/PRR-9, AN/ 
GRC-3 through -8, AN/ARC-54 and -131 

Noise figure: 4dB max 

Transmitter power output 

sat: 35W +2aB into 1.5:1 vswr 

los: 2W +2dB into 1.5:1 vswr 

Power supply: 24V dc, 110/220V ac with applique 
Battery life: 12h (minimum) with 9:1 rx:tx duty cycle 


Accessories 

sat: 6dB gain helical antenna 

los: whip antenna 

OA-8990()/P digital message device 
Height: 79mm 

Width: 178mm 

Depth: 292mm 

Weight 

excl battery: 5.2kg 

incl accessories: 11.3kg 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 
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AN/SSC-3 shipboard satellite terminal under test next to AN/MSC-46 terminal in radome on Guam 


TECHNICAL SPECIFICATION 


SYSTEM 

Mode: fm or psk 

Modulation bandwidth: 25kHz (optional) 
Rf frequency band: 240-320MHz 


Frequency channels: switch selection of 1 of 6in band 
Temperature range: -28 to + 65°C 

Relative humidity: up to 95% 

Noise immunity: built-in impulse noise blanking 


ANTENNA (AS-2815) 

Polarisation: right-hand circular 
Pattern: hemispherical 

Height: 787mm 

Width: 914mm 

Depth: 787mm 

Weight: 5.8kg 

Connection to amplifier-converter: 
cable 


single coaxial 


AMPLIFIER-CONVERTER (AM-6534) 

Input signal level 

fm: -117dBm, nominal 

psk: -127dBm, nominal 

Impedance: 50 ohm, nominal 

Power: furnished by combiner-demodulator 
Height: 203mm 

Width: 279mm 

Depth: 223mm 

Weight: 5.9kg 

Connection to combiner-demodulator: single twin- 
axial cable 


COMBINER-DEMODULATOR (MD-900) 

Output: fm or psk baseband (selectable) 

Fm output level: -25 to + 10dBm (adjustable) 
Psk output level: 1.1V rms, nominal 

Power: 67W 

Height: 222mm 

Width: 635mm 

Depth: 483mm 

Weight: 36.8kg 


DEMULTIPLEXER (TD-1063) 

Input: bipolar baseband 1.2kbits/s, MIL-STD-188C 
compatible 

Output 

15 channels 75bits/s 

optional: teletypewriter drivers, 120mA loops 
Power: 33W 

Height: 222mm 

Width: 635mm 

Depth: 483mm 

Weight: 32.7kg 


AN/TSC-85 and AN/TSC-93 
Tactical SHF Satellite Terminals 


The small satellite terminal family is a tactical group of 
military communications terminals designed to provide 
point-to-point or multi-point trunking facilities. Working 
through the Defense Satellite Communications System 
(DSCS) satellites, either short- or long-range communi- 
cations can be established quickly without mid-point 
repeaters or extensive site preparation. 

Each terminal is completely self-contained and 
has been designed to provide full communications 
capability within 20 minutes of arrival on site. The 
2.4-metre parabolic antenna assembly can be erected 
quickly and provides accurate automatic satellite 
tracking in wind gusts to 168km/h. 

Each terminal type is housed in an S-250 shelter with 
the main terminal differences being the degree of 
redundancy and the baseband communications facili- 
ties provided. A companion trailer provides a mobile 
platform for transport and operation of two prime 
power motor generators and for stowage. Maximum 
interchangeability has been provided between all 
power amplifiers, up- and down-converters, antenna 
assemblies and other units which are identical and 
interchangeable from terminal to terminal. 

Built-in maintenance facilities are provided through- 
out to maximise terminal availability. This simple built-in 
test equipment allows failure diagnosis to the lowest 
replaceable unit without the need for any additional test 
equipment and provides a mean time to repair for each 
terminal type of less than 15 minutes. 

The satellite communications terminal AN/TSC-85 is 
redundant in the rf, modem and tactical satellite signal 
processor sections and is used as a nodal and 
non-nodal terminal on tactical trunking networks. The 
terminal provides capability to transmit up to 96 secure 
Or non-secure voice channels of pcm digital data and 
order wire via a single shf carrier. The terminal can 
receive up to four shf carriers, demodulating the carriers 
and supplying pcm digital data to the multiplexer van. 

The satellite communications terminal AN/TSC-93 is 
non-redundant in both the rf and baseband sections 
and is used as a non-nodal or point-to-point terminal in 
tactical trunking networks. The terminal provides the 
Capability to transmit 6/12/24 channels of voice traffic 
and order wire utilising self-contained multiplexer 
equipment. An interleaver provides for substitution of 
16/32kbits of data in each of the voice channels. An 
additional capability to interface on a digital basis with 
an external 16kbit secure voice channel or up to 96 


OPERATIONAL SPECIFICATION 
Meets MIL-E-16400 requirements 


AN/SSR-1 satellite signal receiving system 
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Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


RCA small tactical satellite terminal 


STATUS 

Developed by RCA. First production contracts were 
placed in 1976 by the US Army for 7 AN/TSC-85 and 18 
AN/TSC-93 terminals, together with 6 AN/TSC-94 
terminals. Value of these contracts and additional 
add-ons was $37 million. In 1979 Harris won a $79 
million production contract, in competition with RCA, for 
a total of 226 small terminals. 

Budget fundihg for the AN/TSC-85 for FY81 and 
FY82 was $17 million and $23 million respectively. $11.8 
million was budgeted in FY81 for US Army procurement 
of the AN/TSC-93. 

In the last quarter of 1980 Harris beat RCA in a 
competitive bid winning a contract worth $12.3 million 
for AN/TSC-85 and AN/TSC-93 terminals. Various 
add-on contracts were subsequently announced. 


TECHNICAL SPECIFICATION 

Frequency range 

transmit: 7.9-8.4GHz in 100kHz spacings 
receive: 7.25-7.75GHz in 100kHz spacings 


Antenna 

reflector: 2.4m 

Polarisation 

transmit: right hand circular 

receive: left hand circular 

tracking: automatic 

Transmit power: 500W 

System noise temperature: 300°K 
Amplitude response 

transmit: +1dB, any 1OMHz b/w 

receive: 

(AN/TSC-85(V)2) +1.5dB, any 40MHz b/w 
(AN/TSC-93) +1dB, any 10MHz b/w 
Number of down converters 

AN/TSC-85; 4 

AN/TSC-93: 1 

Phase linearity 

transmit: + 15°, any 10MHz b/w (also + 20°, any 40MHz 
for AN/TSC-85) 

receive: + 15°, any 10MHz b/w (also +20°, any 40MHz 
for AN/TSC-85) 
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Transmission modes on transmit 

pcm 48kbits/channel: 

(AN/TSC-85) 6, 12, 24, 48 and 96 channels 
(AN/TSC-98) 6, 12 or 24 channels 
single-channel digital input: 16kbits/s 
order wire: fm 


AN/TSC-—86 Vehicle-mounted 
SATCOM Terminal 


The AN/TSC-86 is a vehicle-mounted shf satcom 
terminal and is one of a number of transportable earth 
stations used by the US Department of Defense to 
transmit and receive voice messages to and from any 
point on the globe. The self-contained unit has a 
2.4-metre diameter antenna that automatically tracks 
one of the Defense Communications Satellites. An 
alternate 6-metre diameter antenna (high gain) is also 
included as part of the AN/TSC-86 package. 

The 4082kg terminal can be transported by truck or 
airlifted by helicopter and can be made operational 
within 30 minutes, It is powered by redundant 30kW 
diesel generators. 


STATUS 

The terminal was developed by the US Army Satellite 
Communications Agency for its own use and for the US 
Air Force. It was designed by RCA. The first of six 
systems ordered by the US army was delivered in August 
1981. Four systems were procured by the Air Force in 
FY81 as part of a three-phase programme which will 
increase the use of shf satcom terminals in the tactical 
environment. 


AN/TSC-86 satcom terminal under test 


Transmission modes on receive 

pcm 48kbits/channel: 

(AN/TSC-85) 6, 12 or 24 channels digitally combined, 
decombined 

(AN/TSC-93) 6, 12 or 24 channels digitally decombined 
single-channel digital output: 16kbits/s 

order wire: fm 

Modem capability: all rates to SMbits/s 


AN/TSC-—91 and AN/TSC-92 
Command Terminals 


The command terminals AN/TSC-91 and AN/TSC-92 
were designed as part of the Air Force Satellite 
Communications System (AFSCS). They are mobile uhf 


terminals for data and voice mode operation and are 
normally housed in an S-250 shelter and mounted on 
an M715 truck, Operation is in either the 75bits/s data or 
fm voice modes on a 240 to 272MHz receive frequency 
and a 290 to 400MHz transmit frequency. 

A OdB hemispherical coverage antenna is perma- 
nently mounted on the roof of the shelter to permit 
operation in the fsk data mode while in motion. A 9dB 


AN/TSC-91 command terminal 


AN/TSC-—94A Mobile Tactical 
Satellite Terminal 


The AN/TSC-94A is an shf mobile communications 
terminal designed for use with the DSCS lll satellite 
network. Configured as a point-to-point or non-nodal 
terminal for tactical networks, there are two versions 
designated AN/TSC-94A(V1) and AN/TSC-94A(V2). All 
electronic units, except the antenna assembly with its 
mounted electronic equipment, are housed in an S-250 


shelter. The terminal is emp and emi hardened. The 
terminals are designed to operate in a communications 
jamming environment using a ground mobile force AJ 
control modem that uses data rates from /5bits/s to 
32kbits/s. 

The V1 terminal is pallet loaded for transportability. It 
is equipped with M-720 mobilisers and operates from a 
three-phase 120/230-volt ac power supply. Capable of 
providing 24 channels for local subscribers, inputs can 
be either analogue or digital, with 16 or 32kbits/s cvsd 
analogue/digital conversion or digital to analogue 
conversion as required. Digital data rates from 44.5bits/s 


Manufacturers 
Harris Corp, Melbourne, Florida. 


directional antenna is provided to allow either fm voice 
or fsk data operation while the terminal is stationary. 
The 9dB antenna is stowed, without removal from the 
shelter, in the transportable configuration. 

The fsk data mode allows either transmission or 
reception on one of twelve 5kHz channels. The fm voice 
mode is half-duplex and is operated over one 25kHz 
channel. 

Primary power for the terminals is provided by the 
28-volt dc power system of the M715 truck or, while 
stationary, by the PW-620 generator set. 


TECHNICAL SPECIFICATION 

Modes 

in transit or stationary: 75bits/s fsk data, half-duplex 
stationary only: fm voice, half-duplex 
Frequency range 

transmit: 290-400MHz 

receive: 240-272MHz 

Noise: 5dB or better 

Power output: 100W, transceiver 
Antennas 

in transit: OdB, hemispherical coverage 
stationary: 9dB, directional coverage 
Power supply 

28V dc, 81A 

120/240V ac, 50/60Hz, 3.3kVA 


SHELTER MOUNTED ON TRUCK 
Height: 282cm 

Width: 221cm 

Length: 544cm 

Weight 

truck and shelter: 3285kg 


Manufacturer 
Rockwell International, Collins Communications Sys- 
tems Division, Santa Ana, California. 


to 50kbits/s can be used, provided the low rate 
multiplexer (Irm) maximum output rate of 256kbits/s is 
not exceeded. 

The V2 version is equipped with three 10.5kW power 
converters. Twelve channels for local subscribers are 
provided by one Irm. Simultaneous transmit and receive 
modulation is provided by an all-rate modem with 
independently separate rates from 16 to 4,999kbits/s. 


Manufacturer 
RCA Government Communications Systems Division, 
Camden, New Jersey. 


AN/TSC-100A Satellite Terminal 


The AN/TSC-100A is an shf satellite ground station 
designed to be transported on an M832 mobiliser and to 
operate with the DSCS lll satellite system. Intended as a 
nodal or mesh terminal for tactical trunking networks, 
there are two versions designated the AN/TSC-100A(V1) 
and AN/TSC-100A(V2). All electronic units are rack 
mounted as an integral part of an S-280 shelter, except 
the antenna assembly with its mounted electronic 
equipment. The terminals are emp and emi hardened. 

The terminals are designed to operate in a communi- 
cations jamming environment using a ground mobile 
force AJ control modem. The AJ modem uses data rates 
from 75bits/s to 32kbits/s and can accommodate up to 
four low-rate multiplexers (Irm). 

The V1 terminal is capable of operating from a 
120/230-volt ac three-phase power source. Provided 
with six Irms, the V1 can provide 72 channels for local 
subscribers. Inputs can be analogue or digital, with 16 
or 32 cvsd analogue/digital conversion as required. 
Digital data rates between 44.5bits/s and 50kbits/s can 
be used, provided the maximum output rate of each Irm 
does not exceed 256kbits/s. 

The V2 terminal is capable of providing 60’channels 
for local subscribers via five Irms. Simultaneous transmit 
and receive modulation is provided by an all-rate 
modem at independently separate rates from 16 to 
4,999kbits/s. 


STATUS 
A contract to build four AN/TSC-100A terminals worth 
$11 million was awarded to RCA in January 1980 by the 


AN/TSC-102 Satellite Terminal 


The AN/TSC-102 is a modified AN/WSC-3 terminal 
designed for the US Air Force to provide communi- 
cations for rapid deployment forces. The terminal is the 
result of an earlier development which resulted in the 
construction of two AN/TSC-101 terminals which are no 
longer in service. 

For the AN/TSC-102, the AN/WSC-3 terminals have 
been modified to reduce channel spacing to increase 
satellite channel utilisation. The terminals are mounted 
in light ground vehicles with several fixed ground entry 
stations built to make it possible for field forces to link 
with virtually any Department of Defense communi- 
cations system. 

Each vehicle contains two AN/WSC-3 terminals, 
control indicators, secure data and voice equipment, 
teleprinters and helical antennas. The vehicles are air 
transportable. In operation the AN/TSC-102 units 
provide field commands with a uhf capability via 
satellite. Voice or data traffic can be relayed through 
military satellites to the ground entry points where 
communications can be established with virtually any 
command level. 


STATUS 
A development and production contract worth $4 


AN/USC-39 Transportable 
SATCOM Terminal 


The AN/USC-39 provides a portable, rapidly deployable 
uhf satcom capability for crisis/contingency manage- 
ment situations. It is packaged in three transit cases and 
can be set up and on-the-air in less than 10 minutes. 
The basic terminal provides a single non-secure 
75bits/s satcom channel with available options to 
provide secure data, clear and secure voice, and 
line-of-sight (los) modes. 

Designed for multi-application use in vehicles, 
aircraft, ships or fixed sites, the terminal will operate 
from either vehicle/aircraft 28-volt dc power or 115 or 
230 volts ac, 50 to 400Hz with external supply. The 
terminal will also operate for six to eight hours from two 
12-volt car batteries. 

The terminal uses existing US Air Force satellite 
communications (AFSATCOM) system production 
hardware, providing logistics commonality. The basic 
terminal system components include: the AN/UGC-129 
i/o, AFSATCOM system controls, AN/ARC-171 trans- 
ceiver, AFSATCOM 1 x 1 fsk modem, and a portable 
antenna. Military satellites available to support the 
terminal mission include: AFSAT (5 and 5SOOkHz), 
FLTSAT (25kHz), GAPFILLER (25 and 500kHz) and 
LES-8/9 (500kHz). 


STATUS 
Terminal configurations include both fleet and strategic 
transportable satcom terminals. 
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AN/TSC-100A satellite ground station 


US Air Force. In August 1982 the US Army placed a 
$106.7 million contract which included orders for 19 
AN/TSC-100A(V1) and 24 AN/TSC-100A(V2) terminals 
together with 24 AN/TSC-94A(V1) and 44 AN/ 


TSC-94(V2) terminals. A $7 million contract for spares 
for the AN/TSC-94 and AN/TSC-100 was placed in April 
1983. 


million was awarded to E-Systems in June 1980. A total 
of 15 truck-mounted and six fixed-entry stations were 
brought into service with various AFCC units throughout 


the world. 


AN/TSC-102 satellite terminal 


Manufacturer 
RCA Government Communications Systems Division, 
Cherry Hill, New Jersey. 
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Manufacturer 
E-Systems, Greenville Division, Greenville, Texas. 


AN/USC-39 transportable satcom terminal with AFSATCOM 60B ground antenna 
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TECHNICAL SPECIFICATION Eirp: 26dBW max Manufacturer 

Operating modes: random or polled (basic system) G/t: -25dB/°K with portable antenna Rockwell International, Collins Communications Sys- 
Frequency range Modulation: + 1.25kHz shift fsk with internal mode tems Division, Santa Ana, California. 

satcom: 240-400MHz in 5kHz increments Data range: 75bits/s (basic system) 

los: 225-400MHz in 25kHz increments Power supply: 28V dc (vehicle or aircraft); 115 or 230V 

Power output: 100W max, variable ac, 50-400Hz 


AN/WSC-3 UHF SATCOM/LOS 
Transceiver 


The AN/WSC-3 (known as Whiskey-3) is the US Navy’s 
standard uhf satellite terminal and ‘line-of-sight (los) 
transceiver. It provides a minimum 100 watts output in 
fm Link 11 or data modes. Internal data modulation and 
detection is 75bits/s fsk and 75bits/s to 9.6kbits/s psk. A 
70MHz interface capability provides for expansion with 
a variety of external modems. In 1986 a fleet reliability 
assessment programme conducted by the US Navy 
recorded a mtbf of over 15200 hours for the equipment. 


STATUS 

Whiskey-3 was developed to serve as the US Navy's new 
generation ship/submarine terminal for the Fleet 
Satellite Communications System. Contracts from the 
US Navy for satellite and los versions call for deliveries 
through to 1990. The set is also in service with all US 
armed services and with the armed forces of Australia, 
Canada, Denmark, Egypt, Indonesia, Japan, Korea, 
Morocco, New Zealand, The Netherlands, Norway, 


Portugal, Saudi Arabia, Spain, Turkey, the United AN/WSC-3(V)6 transmitter/receiver unit 
Kingdom and West Germany. 


By mid-1986 6500 units were calculated to be in Capabilities and configurations of AN/WSC-3 variants 
service. In addition to shipboard installations, Whiskey-3 


is also in service installed in vehicles, aircraft and Link 11 Remote Remote 25kHz 5kHz single 
transportable shelters. A wide range of los versions Is wb/nb _ parallel serial Built-in channel channel audio eccm 
deployed. E-Systems is contracted by the US Navy to am/fm control control modem spacing spacing system’ mode 
upgrade the AN/WSC-3's jam resistance to Have-Quick — anywScC-3(v)2 x x x x 
I AN/WSC-3(V)3 x x X X X 
AN/WSC-3(V)6 X xX xX 
TECHNICAL SPECIFICATION AN/WSC-3(V)7 x x x x 
Frequency range: 225-399.975MHz AN/WSG-3(V)8 x x x x 
Number of channels: 7000 in 25kHz steps AN/WSC-3(V)9 x x xX x x x 
Preset channels: 20, remote or locally selectable AN/WSC-3(V)10 x Xx x x3 
Transmit modes: am (wide- and narrow-band), fm AN/WSC-3(V)14 X x Xx x x3 
(wide- and narrow-band), fsk, psk, Link 11. Also p~njwsc-3ry)12 x x x Xx x 
available with programmable modem for higher data = anywsSc-3(v)14 x xe x x x 
throughputs via qosk and msk modulation RT1217(V) x x4 Xx x x2 
Power output: 30W am, 100W fm and data mode (fm RT1217-2(V) Xx x4 x x x? 
and data levels adjustable down to <1W) RT1244(V) x x4 x X x x2 
Sate supply: 115/230V ac, 60H7z, sp; 1.4kVA at 0.8 pf + Normalised OdBm, 600-ohm common based and interfaced for plain/secure voice, Link 11 
P ; : ; , 
Mineo Cs frequency hopping of the radio controlled by a serial frequency work input and separate frequency change 
Height: 311mm 3 Internal AJ. 
Width: 483mm rack mount AN/WSC-3(V)9 also has 5kHz channel spacing for AFSATCOM. A 400Hz input power model is available for aircraft 
Depth: 588mm : use : : 
Weight: 67.1 kg 4 MIL-STD-188 


5 MIL-STD-1553 
Manufacturer 
E-Systems, Communications Manufacturing Division, St 
Petersburg, Florida. 


AN/WSC-6 SHF SATCOM System 


AN/WSC-6 has been developed for use from the 
mid to late 1980s as the US Navy's fleet command 
terminal. The US Navy (NAVELEX PDW 106) is con- 
tracting for major components of the system from 
Collins, which has developed the shipborne antenna 
(AS-3399(XN-1)/WSC), and from Raytheon which has 
developed the 8kW shipboard transmitter. Electrospace 
Systems is the integration contractor and is under 
contract to build the AS-3399 antenna and control 
system. 

The antenna is similar in design to the British SCOT 
terminal although it has greater redundancy and a 
different type of stabilised platform. The 1.2-metre 
antenna provides transmit and receive channels in the 
7.9 to 8.4GHz band with a g/t figure better than 11dB. It 
is inertially stabilised, the elevation over canted 
cross-level over train antenna giving full hemispherical 
coverage. It fully meets military standards for vibration 
and nuclear blast and has an mtbf figure of better than 
26,000 hours. 

The 8kW transmitter is microprocessor controlled, 
uses a 10kHz inverter-type high-voltage power supply 
and a 500mW low noise intermediate power amplifier. 

Motorola is providing a spread spectrum modem for 
use with the terminal. 


AN/WSC-6 below deck environment 


STATUS 

AN/WSC-6 will be used aboard US fleet command 
vessels to operate through DSCS lll satellites. In 1982 18 
systems were ordered from Electrospace Systems ($8.9 
million), 18 from Collins ($13.9 million) and 18 from 
Raytheon ($19 million). Other contractors include 
Magnavox, Honeywell and Western Electric. 


TECHNICAL SPECIFICATION 
HIGH-POWER AMPLIFIER 
Frequency range: 7.9-8.4GHz 
Tube type: klystron 

Rf power output: 8kW adjustable to 83W 
Noise figure: 6dB max 

Drive power: -10dBm 

Control: local or remote 
Cooling: conductive ship’s water 
Pressurisation: dry air 
Efficiency: better than 80% 
Total weight: 635kg installed 


AN/WSC-7 SHF/EHF Advanced 
Communications (SEACOM) 
Modem/Radio 


The AN/WSC-7 is a very wide-band integrated modem/ 
radio operating in the shf or ehf band. It is designed to 
provide communication in an ew environment for a 
variety of applications. With the addition of antenna 
and antenna control equipment it forms a complete 
air-cooled satcom terminal occupying less than two full 
racks. Applications include use as an advanced small 
ship satellite terminal, a lightweight shf/ehf terminal for 


CCV-3654A/G and CCV-3655A/G 
Programmable Frequency 
Convertors 


The model CCV-3654A/G frequency down-convertor 
and model CCV-3655A/G frequency up-convertor are 
designed for use in all DSCS and NATO satellite 
communication terminals. 

Each convertor is self-equalised for group delay and 
amplitude response at both 70 and 700MHz if. Both 
convertors feature an agile low phase noise frequency 
synthesiser which provides tunability in 1kKHz steps. The 
low phase noise and spurious content of the convertors 
makes them suitable for multi-level psk modulation as 
well as low noise fm systems. The convertors are 
remotely programmable using RS 232C and have 60dB 
attenuation control and 80 dB muting at up convertor rf 
Output. 

In both models control is local via a front panel 
keyboard and switches, or remote via the RS 232C 
interface. The rf output frequency range is 7.9 to 8.4GHz. 
The convertors measure 133 x 482 x 574mm and 
weigh 29kg. The prime power requirements are 120 volts 
ac, single phase, 50/60Hz, 150 watts maximum. 


Manufacturer 
Comtech Microwave Corporation, Hauppauge, New 
York. 


Defense Satellite 
Communications System (DSCS) 


The Defense Satellite Communications System (DSCS) 
has been designed and configured for presidential 
communications; to support the Worldwide Military 
Command and Control System (WWMCCS) by providing 
communication services between the National Com- 
mand Authorities (NCA)/Defense Communications 
Agency (DCA) and the unified and specified commands, 
between the unified and specified commands and 
the general war combat forces, and by providing 
communication from peripheral early warning sites 
and from critical intelligence sites; to provide a 
high-capacity, reliable, independent communications 
Capability in support of contingency and limited 
war -operations and to restore primary Defense 
Communication System (DCS) transmission sub-sys- 
tems that may have become inoperative due to natural 
Causes, sabotage or direct enemy action; to augment 
the DCS with a transmission sub-system capable of 
providing the wide-band channels required to handle 
high-quality secure voice, high-speed data between 
automated command and control centres, high- 
resolution graphics and imagery, and rapid trans- 


OPERATIONAL SPECIFICATION 

Shock: to MIL-STD-901 

Vibration: to MIL-STD-167 

Temperature, humidity and inclination: per MIL- 
E-16400 

Prime power: to MIL-STD-1399 

Emp/tree environment: to PME 116 (NAVELEX LTR 
00860) 


Manufacturers 

Rockwell International, Collins Defense Communi- 
cations, Santa Ana, California. 

Raytheon Co, Marlborough, Massachusetts. 
Electrospace Systems, Richardson, Texas. 


AS-3399(XN-1)/WSC shipboard antenna 


patrol aircraft, a tactical mobile satellite terminal and for 
jam-resistant data links. 


STATUS 

The programme was a forerunner to the Navy's ehf 
satcom programme (NESP) which is currently in the full 
scale development phase. 


TECHNICAL SPECIFICATION 

Frequency bands: 7.2-8.4 and 36-38GHz 
Power output: -2dBm 

Gain flatness 

shf: + 1.5dB 

ehf: +1dB 
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Bandwidth 

shf: 1.024GHz 

ehf: 2.048GHz 

Noise figure: 12dB 

Dynamic range: 60dB 
Power supply: 110V ac, 50-400Hz, sp 
Temperature range 
operating: 0-50°C 
non-operating: -62 to + 75°C 
Altitude: up to 3000m 
Weight: 226.8kg 


Manufacturer 
Raytheon Co, Marlborough, Massachusetts. 
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CCV-3655A/G up-convertor 


mission of sensor data; to provide DCS communications 
service to remote locations not adequately served by 
other means; to support Navy ship-to-shore communi- 
cations and other authorised users; to support the voice 
channel requirements of the Ground Mobile Forces 
(GMF); and to support voice and data requirements of 
the Diplomatic Telecommunications System (DTS), the 
United Kingdom and NATO. 

The Phase | DSCS became operational in July 1967. It 
was composed of 26 operational satellites launched 
between 1966 and 1968. In 1969 a facility was developed 
for selected terminals to transmit high-resolution 
photographic data from Viet-Nam to Washington. 

Phase Il of the programme was approved in 1968 with 
the first two satellites launched in 1971. They both failed 
in orbit and were replaced with a second pair in 1973. 
Launch of a third pair failed due to a launch vehicle 
malfunction in 1975. Another pair was subsequently 
launched. Of four more pairs due for launch by early 
1980, two were cancelled by the US Congress’ 
withdrawal of funding. The US Air Force has requested 
Congress to restore funds for these two DSCS Il 
satellites because of a slippage of two years in the DSCS 
lll development programme, a slippage which left a 
potential gap in the Department of Defense (DoD) 
satellite service. 

The Phase ll DSCS network comprises a space 


sub-system, an earth terminal sub-system and a control 
sub-system. The network can accommodate critical 
requirements which cannot be satisfied by other 
communications systems because of lack of service, 
geopolitical constraints or the inability of other facilities 
to provide dependable service under general war 
conditions. The DSCS II satellites positioned in geo- 
stationary orbit are maintained within +1 degree 
of their nominal orbital positions. Each can be 
repositioned at least once during its operational life to 
any other equatorial point at the maximum rate of 15 
degrees per day. More than one repositioning in the 
operational life-time is possible, however, if a less than 
15-degree-per-day drift is acceptable. The total number 
of moves depends on the amount of fuel remaining after 
completing the previous accumulation of moves. 

The Phase lI satellite transponder (TRW Systems) 
consists of a multi-channel repeater with cross-linked 
channels, a receive and transmit earth coverage (ec) 
antenna, a steerable narrow coverage (nc) antenna 
and a steerable area coverage (ac) antenna. Each nc 
and ac antenna is capable of receiving and transmitting 
simultaneously. This arrangement provides four differ- 
ent channels of operation: earth coverage to earth 
coverage (ec-ec); earth coverage to narrow coverage/ 
area coverage (ec-nc/ac); narrow coverage/area 
coverage to earth coverage (nc/ac-ec); and narrow 
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coverage/area coverage to narrow coverage/area 
coverage (nc/ac-nc/ac) 

The DSCS earth terminals are of several types and 
sizes; the two existing AN/FSC-9 terminals (Ford 
Aerospace & Communications Corp) at Lakehurst, New 
Jersey and Camp Roberts, California, consist of 
an 18-metre diameter paraboloid reflector, matching 
sub-reflector, and cassegrain feed system. A super- 
structure behind the reflector acts as a counterweight 
and houses the electronic equipment. Antenna weight is 
approximately 193 tonnes. Of the 13 AN/MSC-46 earth 
terminals (Hughes), 12 are deployed as DSCS terminals 
and one is used for training. The terminal antenna, 
normally housed in a radome, consists of a 12-metre 
diameter cassegrain reflector with a four-horn mono- 
pulse feed. The feed and sub-reflector assembly 
constitute a single Dielguide (dielectric cone) unit. The 
remainder of the terminal is housed in vans. Up to 10kW 
transmitter power is available. S 

The AN/TSC-54 (Harris) is a transportable terminal 
using a cassegrain-type antenna composed of four 
3-metre parabolas in a cloverleaf arrangement. This 
terminal is air-transportable and requires only a few 
hours for assembly. Up to 5kW transmitter power is 
available. Nine AN/TSC-54 earth terminals are deployed 
as DSCS terminals, two are Joint Chiefs of Staff (JCS) 
controlled contingency terminals, and one is used for 
training 

Three SCT-21s (Ford), non-militarised portable earth 
terminals, are currently deployed in the DSCS and are 
operated and maintained by contractors. The 6-metre 
antenna has automatic tracking and low noise 
parametric amplifiers. Up to 5kW transmitter power is 
available. 

The AN/FSC-78 (Ford), a fixed terminal, was designed 
specifically for DSCS Phase II and follow-on compati- 
bility. The antenna sub-system consists of a high- 
efficiency 18-metre solid surface main reflector and a 
five-horn monopulse feed system supported on a 
pedestal structure. The receive signal path is divided 
into two segments: a wide-band rf segment provides 
signal gain over the full 7.25 to 7.75GHz receive band 
and the narrow-band segment is composed of down 
conversion equipment which translates 40MHz band- 
width slots from the downlink band to 125MHz 
bandwidth slots. Up to 10kW transmitter power is 
available 

The DSCS provides communication services to 
components of the DoD, the National Security Agency, 
and special authorised users including the DTS, the 
White House Communications Agency (WHCA), the 
DCA, NATO, and the United Kingdom. In addition to 
serving DoD components the DSCS directly supports 
the WWMCCS. This system provides high-priority 
communications to the JCS, unified and specified 
commands for the direction and control of forces, and 
for Special intelligence and warning 

The DSCS provides analogue and digital trans- 
mission paths for virtually every type of telecommuni- 
cations application. Its configuration can be readily 
changed to meet contingency requirements. Both 
strategic and tactical communications needs are met 
through the global DSCS. Telecommunications services 
to virtually every geographical area in the world can 
be established in the time required to deploy a 
transportable earth terminal. These capabilities make 
the DSCS an essential sub-system of the DCS for US 
telecommunications needs 

The DoD military satellite communications (MILSAT- 
COM) systems support three user communities: the 
wide-band, high data rate users, the mobile users and 
he nuclear capable forces. The DoD MILSATCOM 
systems include those already in existence as well as 
future systems for which procurement methods have 
been decided. The DCA management structure for the 
DSCS includes the MILSATCOM architect function 
within DCA and integrates the DSCS into the total 
MILSATCOM structure. Design and programming of 
DSCS components is directed by DCA while the 
responsibility for the acquisition of DSCS earth 
terminals and control equipment has been assigned to 
he Army. The Navy acquires shipborne terminals and 
the Air Force has the responsibility for acquiring the 
communications satellites and airborne terminals. 
Operationally, the DCA through the DCA Operational 
Control Complex (DOCC) provides operational direc- 
tion to the operating ground terminals of the DSCS 
which are operated and maintained by the military 
services and owners of non-DoD earth terminals 

All DSCS earth terminals are operated and main- 
tained by the military services controlling the base 
complex where the earth terminals are located. Of the 46 
operational earth terminals in the system, 21 are 
operated and maintained by the Army, 16 by the Air 
Force and 9 by the Navy. The Air Force is responsible for 
procurement, launch and station maintenance of the 
DSCS satellites. 

There are two basic control functions. Satellite 
communications (satcom) control involves the technical 
monitoring and management of the radio frequency 


[| NOTE ~ Despun platform is shown separated from spinning section for clarity. | 


DSCS |I satellite 


Two steerable, narrow-coverage antennas. Each illuminates a 1600km diameter area on the visible face of the 
earth. Biaxial drive mechanisms (1A) gimbal the narrow-coverage antennas north-south and east-west. 
Earth-coverage antennas. These antennas are cross-coupled with narrow-coverage antennas so that signals 
can be transmitted or received through any antenna combination. For example, communications can be 
received by an earth-coverage antenna and transmitted by a narrow-coverage antenna, or vice versa. Or, 
communications can be routed through only the narrow-coverage or only the earth-coverage antennas. 
Mechanical despin assembly. The drive mechanism for the despun platform contains the motor and position 
pickoffs required for despin platform control. It also contains 94 slip rings which route power, telemetry, and 
command signals across the rotating interface. No rf signals are transmitted across the rotating interface. 
Communications repeater and antennas are mounted on the despun platform. The platform forms the angular 
reference for antenna pointing. Major repeater components are travelling wave tubes, tunnel diode 
amplifier/limiters, and diplexer-equalisers. 
Eight solar array panels generate 520 watts at beginning of life, at least 390 watts after five years. Three 12Ah, 
ni-cad batteries support full satellite operation through all eclipses for five years. 
Redundant infra-red earth sensors produce earth pulses which are used for three functions: 

a) Control of the despun platform orientation. 

b) Determination of spin axis orientation. 

c) Correction of narrow-coverage antenna pointing direction to compensate for spin axis 

misalignment. 

A monopropellant hydrazine propulsion sub-system is used for attitude control and stationkeeping. 
Stationkeeping thrusters (7A) and attitude control thrusters (7B) fire by ground command. Solid rockets (7C) 
spin up the satellite upon separation from the booster. 
Biconical horn antenna with a torroidal beamwidth of 32 degrees operates at S-band. It receives and transmits 
telemetry and command data for satellite control. The antenna folds up into satellite cavity for improved stacking 
of satellites on launch vehicle. 
All telemetry and command sub-system equipment is located on the spinning platform. The telemetry and 
command sub-system receives and decrypts digital commands, provides prn range measurement capability, 
and encrypts and transmits digital telemetry data 


accesses to each DSCS satellite with the objective of 
achieving the most efficient use of satellite resources 
This control function is accomplished by DCA through 
the DOCC. The network controllers direct satcom 
control functions over terrestrial teletype circuits in each 
earth terminal. Each earth terminal operator is primarily 


responsible to the network controllers for maintaining © 
on-frequency carriers and stable uplink power and for 
monitoring downlink power and the quality of reception. 
Within the earth terminal complex, two DSCS earth 
terminals in each satellite area are designated Network 
Control Terminals (NCT) and each is equipped with rf 
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spectrum analyser equipment to facilitate satcom 
functions. Special DSCS users, the United Kingdom, 
NATO, the DTS and the US GMF, are allocated a certain 
percentage of satellite power and bandwidth for 
operation and provide their own NCTs for the control of 
their respective earth terminals. 

Satellite control involves positioning, tracking, moni- 
toring and commanding the satellite during the course 
of its operational lifetime. The Air Force is assigned 
on-orbit satellite tracking, telemetry and control service. 
The Air Force Space and Missile Systems Organisation 
(SAMSO) is the agency through which the Air 
Force exercises satellite control which involves the 
manipulative control and monitoring of on-board 
sub-systems or components of a satellite, including 
those affecting position and attitude as well as 
the adjustments and switching of sub-systems and 
components. Actual control is accomplished by the Air 
Force Satellite Control Facility (AFSCF), an element of 
the SAMSO. The AFSCF consists of a world-wide 
network of Remote Tracking Stations (RTS) used 
to track, receive telemetry and command DSCS 
operational satellites. On completion of all testing, 
operational satellite control over DSCS satellites is 
exercised by DCA through the AFSCF. The Satellite Test 
Center (STC), the control point for AFSCF operations, is 
at Sunnyvale, California. 

The DSCS users have the following priority: 

Presidential and national command authorities 

JCS 

Unified and specified commands 

DCS 

Other DoD 

Non-DoD national 

NATO and allied governments as specified by 
international agreements. 

The DSCS digital communications sub-systems 
are being fielded to replace the existing analogue 
communications sub-systems. This transition will in- : 
clude the phase-out of the AN/TSC-54 and some DSCS II satellite 
AN/MSC-46 earth terminals with replacement AN/ 
MSC-61 and AN/TSC-86 earth terminals. 

The AN/MSC-61 earth terminal (Harris) being pro- 
cured for the Phase II system consists of an 11.5-metre 
antenna sub-system and electronics identical to the 
AN/FSC-78 electronic equipment. The van-mounted 
electronic system characteristics will be the same 
as previously described for the AN/FSC-78. The 
AN/TSC-86 light transportable (It) terminal (RCA) is the 
smallest DSCS earth terminal. The AN/TSC-86 terminal 
consists of S-280 shelter-mounted electronics, two 
trailer-mounted 30kW generators, and a 2%,-ton truck 
for transporting the terminal. The larger, nominally 
6-metre, antenna system to be procured for the 
AN/TSC-86 will be ground-mounted. All electronic 
equipment units except the antenna-mounted units use eae 
drawer and slide construction and are installed in racks EHF ACTIVE 
mounted in the S-280 shelter. Essentially, all terminal TRANSMIT ARRAY 
sub-systems except the antenna are redundant. How- DSCS Ill configuration as enhanced with an ehf wideband payload 
ever, automatic switchover to redundant units is not 
provided; this function is performed manually. Space 
has been provided in the S-280 shelter for the addition 
of three racks of modulation and multiplex equipments. 

A contract was awarded to General Electric for the 
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full-scale engineering development of one qualification : Earth 
model and two research and development flight model Antenna Multi Coverage UHF 
DSCS Ill satellites. The first satellite was launched in Channel Beam Horn Bow tie 
1982. 

Users of the system will range from airborne terminals 
with 838mm diameter antennas to fixed installations CH 1 X xX = 
with 18-metre diameter antennas and elaborate data CH2 xX X = 
processing equipment. Mobile terminals supporting CH3 X xX - 
ground and naval operations will communicate with CH4 X x - 
each other and the command chain through the CH5 = X 
satellite. CH6 ~ Xx - 

A six-channel communications transponder with SCTX X X X 
each channel operating through its rf amplifier will serve 
the users. This allows compatible grouping of users for Bpeertnn shf from 7.25-8.4GHz 
efficient use of the frequency spectrum and transponder 

3 : uhf (SCT) from 225-260MHz transmit 
power. Signals are received and transmitted through an 
: : ‘ 300-400MHz receive 
interconnected set of multibeam antennas which can 
: iene ; Channels 1-5 725MHz up-down translation 
Spatially distribute receiver pattern gain and the 
aos : ; Channel 6 200MHz up-down translation 
transmission power according to user requirements. Guard bands BEV ite ieee 
Transmitter power can be concentrated on small 
isolated terminals or distributed optimally over wide 
Transmit plan 

areas. 

The single-channel transponder on DSCS Ill sup- 
plements dedicated AFSATCOM spacecraft for com- 
mand and control communications from the national UHF 
command authorities and appropriate commanders to Antenna Multi Earth Gimballed Cross 
the nuclear capable support forces. The regenerative Channel Beam Coverage Dish Dipole 
transponder receives and transmits uhf signals using 
AFSATCOM| modulation. AFSATCOM Il signals are also 
processed and afford a high degree of anti-jam CH 1 (40W) Xx - Xx = 
protection, receiving and transmitting at either uhf or CH 2 (40W) X - xX es 
shf. CH 3 (10W) X xX - = 

The DSCS Ill satellites, with latest developments in CH 4 (10W) Xx X X = 
hardening techniques to ensure survivability, will be CH 5 (10W) - Xx - = 
capable of launch on a Titan Ill or Space Shuttle. A = CH6(10W) - Xx - = 
constellation of four satellites will be placed in SCT - OK X 


synchronous orbit over the Atlantic, East and West 
Pacific, and Indian Oceans. Frequency allocation of DSCS Ill satellite 
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The first DSCS Ill satellite was launched in October 
1982. A contract was awarded that year for initial 
production of two DSCS lll satellites. Among improve- 
ments incorporated were anti-jam command capability, 
improved communications security equipment, adjust- 
able beacon and solid-state amplifiers to replace 
travelling wave tubes. Procurement of the third and 
fourth production satellites began in FY83. 

General Electric's advanced production contract in 

December 1980 was worth $47.7 million. US Air Force 
budget allocations for DSCS for FY82 and FY83 totalled 
$416 million. 
TRW received $5.2 million additional funding from the 
US Air Force in March 1983 for DSCS ll. General Electric 
was awarded an $18.2 million contract from the US Air 
Force in June 1983 to modify the DSCS Ill for Shuttle 
capability. The FY84 plan was to continue development 
of production satellite improvements. In addition to the 
our DSCS Ill satellites in the first contract, seven 
additional satellites were ordered. 

In FY85, research, development, test and engineering 
was completed on two DSCS Ill pre-planned product 
improvements: solid-state amplifiers and frequency 
band filters. Two production satellites were launched in 
late 1985. 

In early 1987, Standford Telecommunications Inc won 
a $7 million contract to supply operational support 
services for the system, and Magnavox was awarded an 
increase of $16.2 million to an earlier $60 million 
contract for the AN/USC-28(V) pseudo-noise spread 
spectrum modulation device which is part of DSCS. 


TECHNICAL SPECIFICATION 

DSCS II 

Satellite weight: 590ky 

Diameter: 2.7m 

Height 

antennas extended: 4m 

Electrical power 

array power at launch: 535W 

minimum after 5 years: 358W 

communications load: 235W 

Repeater: X-band, single-frequency conversion 
Weight 

incl antennas: 70kg 

Power output: 20W from each of 2 travelling wave tubes 
Bandwidth: 500MHz 


Department of Defense SATCOM 
Networks 


Since 1974, RCA Americom has provided the US Air 
Force with a satellite communications link between 
Thule Air Base, Greenland, and San Francisco, 
California. An fdm/fm system routed via a Canadian 
ANIK satellite provided 12 high-quality, reliable com- 
munications channels between Thule Air Base and 
various Air Force units throughout the United States. In 
addition to improving the quality and reliability of vital 
national defence communications, the US Department 
of Defense (DoD) has realised annual savings of about 
$1 million as compared to the cost of terrestrial facilities 
between the United States and Greenland. 

In 1978, RCA Americom installed earth station 
facilities at Sunnyvale Air Force Station, California, to 
provide a high-speed data service between the 
Sunnyvale Satellite Control Facility and Thule Air Base. 
At the same time, it was decided to move the existing 
12-channel fdm/fm system from the RCA Americom 
Point Reyes facility, California, to the new Sunnyvale Air 
Force Station facility in order to provide a more cost 
effective service. The fdm/fm system was changed to 
a digital 1.544Mbits/s system to improve overall 
communications and to allow for bulk encryption of the 
transmitted signals when desired by the DoD. The initial 
16kbits/s data link between the Sunnyvale Satellite 
Control Facility and Thule Air Base was suosequently 
upgraded to 6.144Mbits/s (Sunnyvale receive from 
Thule) and 768kbits/s (Thule receive from Sunnyvale). 
This service is part of the Satellite Control Facility's 
world-wide network data control capability. 

In 1982, RCA Americom was awarded a contract to 
upgrade the Thule System. This system would permit the 
closing down of the ‘p’ Mtn tropo system which was then 


FLTSATCOM Fleet Satellite 
Communications System 


The Fleet Satellite Communications System is designed 
to provide multi-channel uhf communications for the US 
Navy. It will also be used in support of US Air Force 
bombers and launch control centres, all airborne 
command posts, and some US Army nuclear capable 
force elements. 


SPACECRAFT DIMENSIONS 


MAIN STRUCTURE 


Length: 81.5 Inches at panel 

110 Inches with panel 
Width: 76 Inches 
Depth: 77 Inches (to antenna tips) 


SOLAR ARRAY 


With Yoke: 190.8 Inches (15.9 Ft.) 
Fully Extended: 457.7 Inches (38.1 Ft.) 


DSCS Ill spacecraft 


Communications capacity: 1300 duplex voice channels 
or up to 100Mbits/s data 

Earth coverage antennas 

type: horn, circular polarisation 
transmit beamwidth: 18° 

transmit gain: 16.8dBi 

effective radiated power: 28dBW 
Narrow and area coverage antennas 
type: parabolic, circular polarisation 
beamwidth: 2.5/6.5° 

gain: 33/22dBi 

steerable: + 10° 

effective radiated power: 43/32dBW 
coverage: 1600/4100km diameter 


Launch vehicle: Titan Ill-C (satellites to be launched in 
pairs) 


DSCS Ill 

Frequency: 7-8GHz 

Antenna: multibeam, earth coverage horn, gimballed 
dish 

Channelisation: 10 and 40W 

Orbit: synchronous equatorial 

Bandwidth: 500MHz 

Mean mission duration: 6 years 

Design life (goal): 10 years 

Telemetry and command: secure 


costing in excess of $3 million per year for operation and 
maintenance. 

The new system became operational in 1983 and 
consists of the following links. Thule to Sunnyvale 
remains the same except the ‘p’ Mtn earth station has 
been relocated at ‘J’ site. A new earth station has been 
built at ‘J’ site which is intended to operate through 
RCA’s SATCOM 4 (83°W longitude) with encrypted 
duplex 1.544Mbits/s links into new earth stations at 
Colorado Springs, Colorado, and Sondrestrom in 
Greenland. A new digital video system is also oper- 
ational on the RCA SATCOM 4 which brings AFRTS live 
video into both Thule and Sondrestrom. This is uplinked 
from the existing RCA earth station at Los Angeles. 

In 1979, RCA Americom was awarded a contract to 
provide a high-speed data link between the Sunnyvale 
Satellite Control Facility and NASA’s Goddard Space 


CHANNEL 1 
FLEET 
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SEA, AIR 
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CHANNELS 2 — 10 
NAVY RELAY 


Flight Center in Greenbelt, Maryland. This service, 
consisting of a duplex 224kbits/s data channel between 
Goddard and Sunnyvale required installation of a 
second earth station antenna at Sunnyvale. 

Effective from July 1981, RCA Americom provided a 
high-speed data link between the Sunnyvale Satellite 
Control Facility and a new RCA Americom earth station 
adjacent to the Air Force’s Satellite Assembly Building 
at Cape Canaveral Air Force Station, Florida. This 
service is a 768kbits/s data channel from Cape 
Canaveral to Sunnyvale and a 192kbits/s data channel 
from Sunnyvale to Cape Canaveral. It is in support of the 
DoD Space Transportation System. 

The basic configuration of the networks provided to 
DoD agencies by RCA Americom facilitates expansion 
of services between existing locations and integration of 
new locations into the system. 
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FLTSATCOM communications links 


The FLTSATCOM programme was approved in 
1971 with the US Navy executive agent for systems 
development and operation, and the US Air Force 
assigned responsibility for spacecraft development. 

The original specification called for four satellites in 
geostationary orbit to provide global coverage. First 
launch was originally planned for 1975, but delays in 
development postponed it until 1978. Because of these 


delays the US Navy leased a portion of the Comsat 
General Corporation's Marisat satellite, a lease which 
ran until 1981. Four spacecraft became operational 
over the Pacific, Atlantic and Indian Oceans. A fifth, 
intended as an on-orbit spare, was damaged during 
launch in August 1981 and is not operational. 
FLTSATCOM provides a uhf anti-jam protected fleet 
broadcast service to all Navy ships, as well as providing 


FLTSATCOM satellite principal characteristics 


Flyaway Terminal (RT-—1402(A)/G) 


The flyaway terminal is a configuration of the 
RT-1402(V)/G uhf los satellite transceiver which fits into 
a suitcase. It uses either the AS-3566/G or AS-3567 
antenna and is powered by lithium or nicad batteries, or 
used with the PP-20 ac/dc power supply unit. Cavities 
within the carrying case are provided for antennas, US 


standard secure voice equipment, handset, battery box 
and power supply. The terminal’s built-in modem gives 
data transmission of 300, 1200 or 2400 bits/s. 

The flyaway terminal measures 457 x 660 Xx 228mm 
and total weight is less than 25kg. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio 


IMPAT (Integrated Multiplex, 
Patch and Test) 


Integrated Multiplex, Patch and Test (IMPAT) is a 
communications system designed for expansion and 
adaption. It accommodates differences in the number of 
channels multiplexed, framing formats, composite 
transmission rates, and voice digitisation methods. 
Each IMPAT multiplexer/demultiplexer can be indepen- 
dently programmed to operate with FCC-98(T1), 
Tri-Tac gm, low-rate multiplexer (Irm), TD-1069, TD-660, 


-~LEASAT Communications 
Satellite System 


In September 1978 the US Navy awarded a $335 million 
contract to Hughes Communications Services to 
provide a world-wide satellite service to the Department 
of Defense (DoD) for at least five years at each of 
four orbital locations. The Navy Electronic Systems 
Command acted as executive agent on behalf of the 
DoD. LEASAT is designed to provide continuing 


GSC-24 and NATO 30-channel pcm systems. Although 
IMPAT performs multiple functions, it is claimed to 
require less space and power and to eliminate much of 
the hardware required for other systems. It also provides 
electronic rather than manual patching, redundancy of 
critical circuits with automatic switchover to ensure high 
system availability, and digital and analogue circuit 
testing. 


STATUS 
IMPAT was developed for the US Army's defence 
satellite communications system. 


communications to the FLTSATCOM user group in 
the time period following the phasing out of the 
FLTSATCOM satellites. 

The contract called for Hughes to design, build, 
launch and operate the complete satellite system. 
Included are four satellites as well as associated ground 
facilities: an operational control centre, a network of 
four fixed ground stations, and two transportable 
stations. The satellites will be placed in geostationary 
orbit over the US, and the Atlantic, Pacific and Indian 
Oceans. 

Designed to be launched from the Space Shuttle, 


USA/SATELLITE RADIO 355 


command and control links for computer-to-computer 
exchange of digital data among shore stations, fleet 
ballistic missile submarines, aircraft carriers, cruisers, 
selected aircraft, and other ships and submarines. 

Each of the satellites weighs 912kg in geostationary 
orbit with approximately 5kW radiated power. 

The US Navy's FLTSATCOM earth segment includes 
terminals for fleet broadcasts, ship-to-shore and 
air-to-ground. The fleet broadcast portion includes an 
shf uplink transmitter AN/FSC-79, a modified version of 
the US Army's AN/MSC-60, and a downlink uhf 
receive-only terminal AN/SSR-1. 

Total budgeted funding for FY82 and FY83 totalled 
$297 million. 

In April 1983 the US Air Force placed a $15.6 million 
contract with TRW for additional FLTSATCOM material: 
and in June 1983 ordered three new satellites in a 
contract worth $181.1 million. Each spacecraft has 23 
separate uhf channels: ten for the US Navy, twelve for 
the US Air Force, and one wide-band channel used 
exclusively by National Command Authorities. Two of 
the satellites will carry an ehf communications package 
that will be a demonstration or initial operational 
Capability for the fast-hopping anti-jam communi- 
cations package for Milstar. Uhf receiving sub-systems 
for the satellites will be supplied by E-Systems under a 
$30.1 million sub-contract from TRW. 


TECHNICAL SPECIFICATION 

Configuration 

2 major parts: payload module (incl antennas) and 
spacecraft module with solar array 

Launch vehicle: Atlas-Centaur 

First launch: 1978 

Operational orbit: geosynchronous (1900nm circular) 
Design life: 5 years 

Channels: > 30 voice and 12 teletype 

Weight 

at launch: 1859kg nominal 

in orbit: 912kg 


Terminals developed specifically for use within the 
FLTSATCOM system are: 
AN/FSC-79 shf uplink broadcast transmitter (Aeronu- 
tronic Ford) 
AN/SSC-6 shf terminal (Collins) 
AN/SSR-1 uhf downlink receive-only terminal (Motorola) 
AN/SSR-2 shf terminal (Hughes) 
AN/SSR-3 shf terminal (Hughes) 
AN/UCA-2 modem (ECl) 
AN/WSC-1 uhf terminal (Collins) 
AN/WSC-2 shf terminal (ITT) 
AN/WSC-3 uhf terminal (ECI) 
AN/WSC-5 uhf terminal (Collins) 


Manufacturer 
TRW Space and Technology Group, Redondo Beach, 
California. 


Flyaway terminal in case 


Manufacturer 
Martin Marietta Aerospace, Orlando, Florida. 


each satellite is 426cm in diameter and 617cm long, with 
both uhf and omni-directional antennas deployed. 
Total payload weight in the Shuttle is 7711kg and the 
satellite's weight on station at its start of life is 1388kg. 

The communications payload includes two large 
helical uhf antennas to provide transmit and receive 
capability in the 240 to 400MHz band. Telemetry, 
command and the fleet broadcast uplink and beacons 
are in the ‘exclusive’ portions of the shf band (7.25 to 7.5 
and 7.975 to 8.025GHz). Twelve uhf repeaters provide 
the main communications capability. 

The principal navy fleet broadcast function includes 
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an shf uplink, and both shf and uhf downlinks. The 
additional antennas for this channel are the shf uplink 
and downlink earth coverage horns, which support the 
uplink and acquisition/timing function respectively. The 
uhf downlink for fleet broadcast is multiplexed onto the 
uhf transmit helix. 

The LEASAT ground segment consists of the 
contractor's Operational Control Center (COCC), two 
movable Ground Stations (MGS), and four Contractor 
Satellite Control Sites (CSCS), as well as interconnecting 
leased lines. The ground segment also includes 
communication equipment and a leased line to the 
Naval Space Command Operations Center in Dahlgren, 
Virginia for co-ordination of all LEASAT operations. 

The COCC is located in El Segundo, California, 
and houses the computing hardware/software and 
communications equipment that interfaces with the 
CSCSs in Guam, Hawaii, Stockton California and 
Norfolk Virginia. The CSCSs acquire telemetry and 
range data from, and transmit commands to, individual 
satellites via the Navy AN/FSC-79 shf terminals. CSCS 
hardware allows either manual or computer-control of 
spacecraft command routeing logic in the command 
modulator, and routeing of the telemetry receiver 
outputs to the telemetry demodulators and/or ranging 
equipment. 


LST-—5B Lightweight Satellite 
Terminal 


The LST-5B lightweight satellite terminal is a tactical 
los/satcom am/fm/pm multi-function radio suitable for 
aircraft, vehicles, fixed station and manpack appliques. 
Operating in the 225 to 400MHz band, LST-5B is 
microprocessor-controlled. The radio and modem 
operate in a 5kHz narrow-band mode at data rates of 
1200bits/s and 2400 shaped bits/s. It operates in 
wide-band modes on am or fm voice and cipher text. All 
modes of operation, frequencies, bands and presets are 
selected using four push-buttons. A liquid crystal 
display can be illuminated for night use. Selective 
calling and conference call modes are available. 
The terminal meets all DoD satellite architecture 
requirements. 


Milstar Satellite Communication 
System 


In July 1983, the US Air Force awarded Lockheed 
Missiles and Space Company a $1000 million contract 
for the full-scale development of the next generation of 
military communications satellite, known as Milstar. It 
will be the first military communications satellite to 
operate in the ehf band and was originally designed to 
be deployed and operating with its associated new 
generation of ehf ground terminals by 1988. 

The development of a satellite system to operate in 
the ehf band will mark the start of a completely new role 
for this communications medium. It will mean the end of 
the need for massive ground terminals with 12- or even 
15-metre dish antennas, providing instead a flexible 
system which is both jam-resistant and survivable, and 
which will also be as mobile as an hf radio but with full 
round-the-clock availability. 

All three US services are involved in the Milstar 
programme which will provide both strategic and 
tactical satellite communications world-wide as part of 
the Department of Defense's strategic forces upgrade 
programme to ensure minimum essential communi- 
cations in a crisis. 

One of the key features which ehf will provide is a 
highly jam-resistant facility, taking advantage of the 
wide bandwidths available for spectrum spreading and 
on-board processing. In addition to this jam-resistance 
potential, ehf has other advantages. The narrow 
antenna bandwidths which are produced, even with 
small antennas, help to make ehf systems more covert. 
As such it should be possible for communications to 
take place between users who previously had to 
maintain radio silence in order not to compromise their 


Two autonomous shf movable ground stations 
provide all test and control functions during the transfer 
orbit phase of the LEASAT mission. These stations also 
supply back-up support, if needed, to operational 
CSCSs. They can be moved in C-130 aircraft and 
restored to operational status at a new site within two 
weeks. 


STATUS 

The first LEASAT was launched on August 30th, 1984, 
and the second on November 8th of that year. Both 
satellites are operational. LEASAT 3 was launched on 
April 12th, 1985, but onboard automatic timers failed to 
activate the satellite in low-earth orbit. On August 27th, 
1985, the Space Shuttle carried LEASAT 4 into orbit. On 
that same mission, electrical units designed to bypass 
the faulty timers were installed on LEASAT 3 and the 
spacecraft was activated. Its perigee kick motor was 
fired on October 29th, 
operational. LEASAT 4 successfully reached geo- 
stationary orbit, but on September 6th, 1985, after two 
days of testing, the satellite's uhf signal was lost. 


Manufacturer 
Hughes Aircraft Co, Space and Communications 
Group, El Segundo, California. 


STATUS 
Contracts worth $3 million for the supply of 194 units 
placed by US Army in 1987. 


TECHNICAL SPECIFICATION 

Modes: Receive and transmit on any 9 preset channels, 
scan any 2 of 9 preset channels, 9 selective call and 1 
conference, beacon, remote control 

Frequency range: 225-400MHz 

Channel spacing: 5kHz 

Power output 

fm: 5/20W 

am: 2/5W 

Temperature range: -30 to + 55°C 

Weight: 3.4kg 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


LST-5B terminal 


locations. Given a reasonably large spacecraft antenna 
array, it is also possible to steer antenna nulls in the 
direction of enemy jammers to greatly reduce or even 
eliminate their effectiveness. This has not been possible 
in the currently used satcom bands where very large 
antenna arrays would be required in space, too large to 
be practical. 

While no details have yet been released, it is assumed 
that to make full use of the potential advantages at ehf, 
full on-board processing will be employed in Milstar 
satellites. In broad outline the satellite will be able to 
despread, demodulate and decode the signals in each 
channel as they are received, and then encode, 
modulate and spread the signals before retransmission 
to the receiving ground terminals. This will have the 
effect of removing any jamming signals introduced 
during the uplink, allowing the satellite to devote all its 
downlink power to retransmitting the desired signal 
without amplifying jamming signals and sending them 
on to the receiving terminals. 

The Milstar satellites will also have a satellite-to- 
satellite link capability. At present, if the receiving 
terminal is not in the same field of view of a satellite as 
the sending terminal, message traffic has to be relayed 
via one or more ground terminals (up to one satellite, 
down to a relay terminal, up to a second satellite and 
down to the receiving terminal). The ehf satellites will 
have no greater individual field of view, but will be able 
to avoid the 71,000km diversion of traffic to earth and 
back with the direct satellite-to-satellite links. 

The initial Milstar award to Lockheed includes 
manufacture and test of the first satellite and ground 
control stations, as well as long-lead procurement for 
two additional test satellites. Contract funding will be 
added at a later date to cover the full production of 
other operational satellites. Lockheed has two major 
sub-contractors for the spacecraft development, 


1985 and the satellite is 
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Hughes and TRW, and is working with Raytheon on the 
development of the mission control equipment. 

In separate Milstar activity, the US Navy has issued 
full-scale development contracts for the development of 
shipborne and airborne terminals with two industry 
teams: a Raytheon/Linkabit team and a Harris/TRW 
grouping. Under this programme, designated the Navy 
EHF Satcom Program (NESP), prime contractors 
Raytheon and Harris produced six shipborne terminals 
for evaluation. For these tests, key Milstar components 
are contained in a fleet experimental package which is 
incorporated in a FLTSATCOM satellite launched in 
1986. This package is being used to test the NESP and 
other terminals well in advance of the first Milstar 
launch. 

Parallel development contracts worth $40 have been 
awarded by the US Air Force for airborne Milstar 
terminals with both Hughes and Raytheon. By mid-1985, 
Hughes, with team-mate Linkabit, and Raytheon, with 
team-mate Rockwell, had designed terminals and built 
prototypes which can be fitted on the B-52, B-1B, E-3A 
AWACS, E-4 command post and the advanced stealth 
bomber. 

Ground terminal manufacturing groups also lined up 
for the US Army Milstar terminal bid. The US Army is 
believed to want about 2000 Single Channel Objective 
Tactical Terminals (SCOTTs) for widely dispersed fixed 
and mobile users. Contenders included Harris/TRW 
and Ford Aerospace/Raytheon teams, and a GTE 
Sylvania/RCA/Linkabit grouping. In 1987, Raytheon 
won a $7.5 million contract to design low volume, low 
signature Milstar force elements, a $14.3 million 
contract to supply AN/ARC-171A/H radios applicable to 
the programme and a $9 million award to develop a 
multi-terminal test set for the system. In the same year, 
M/A-Com was awarded a $23 million contract for 861 _ 
modern upgrade retrofit kits. 


Multi-band Transportable 
Satellite Terminal 


The GT-2000 transportable satellite earth terminal is 
designed to link task force communications units with 
national information processing centres. It operates in 
the C, X, and Ku bands with fdma, tdma or cdma 
transmission. It can be used in a star network, as an 
international data link or as a point-to-point link with an 
optional 6-metre antenna. 

The terminal contains its own prime power distribu- 


MX-—800S SATCOM/LOS Terminal 


The MX-800S satcom/los terminal provides the user with 
communications from a variety of platforms such as 
aircraft, vehicles, and fixed or transportable field sites. It 
also provides satcom or los voice. It is a complete 
communications terminal in a single unit. This single 
unit contains keyboard, display, printer, radio, micro- 
processor controller and modem. Various ancillary 
items are available to customise the terminal to specific 
user needs. 

It is portable and contained in a suitcase, complete 
with carrying handle. 


TECHNICAL SPECIFICATION 

Modes 

AFSAT-1: random, polled, selective call (securable) 
TDM-1, TDM-2 

UYA-7: (securable) 

sat: 25kHz (fm or fsk); (securable) 5kHz (opski) 

los: 25kHz (am) (securable) 

TDM-3: (securable) 


MX-—2400T Transportable Satellite 
Terminal 


The MxX-2400T is a transportable satellite terminal able 
to work with both INMARSAT and military satellites. 

The equipment comprises a parabolic dish antenna 
and L-band transceiver working in the 1.535 to 
1.6459GHz band. The antenna may be deployed up to 
15 metres away from the transceiver using the supplied 
connecting cable, or up to 61 metres away with an 


Quick Reaction X-Band Satellite 
Terminal 


The quick reaction satellite terminal can be deployed for 
operation in less than 30 minutes and operates with 
DSCS II/IIl, NATO Ill and other X-band satellites. 

The standard terminal can operate with a variety of 
data rates and an optional interface is available for 
cryptographic encoding/de-coding equipment. Up/ 
down conversion functions are programmable through 


Satcom Advanced C3l Processor 


The advanced C°l processor addresses the red/black 
processing required in present C*l applications. It 
employs multiple 32-bit processors in a_ parallel 
processing environment. This features multiple local 
and global address/data buses and high speed cache 
memories for each processor. A 2-megabyte dynamic 
ram, a 4-megabyte bubble memory and a 16-bit i/o 
processor are also provided. 


Satellite Parametric Amplifiers 


The satellite parametric amplifiers provide low noise 
temperature (as low as 30°K), broad bandwidth (up to 
500MHz) and high gain (up to 30dB) over a wide range 
of ambient temperatures (-31 to + 60°C). AIL paramps 
have been installed in Jeeps, trucks and helicopters and 
have operated in Singapore, Cyprus, and the 12 NATO 
countries. 

The AIL Division built 33 solid-state paramps, 
fixed-tuned from 7.25 to 7.75GHz, delivering a noise 
temperature of less than 135°K, a bandwidth of 500MHz, 
and a gain of 30dB for the AN/TSC-54 (a transportable 


tion unit for conditioning incoming power and for 
distributing the power to the transit cases which make 
up the system. The up and down convertors are driven 
from identical synthesisers which provide program- 
mable rf steps from 1kHz to 99MHz. The synthesisers 
include non-volatile memory to allow storage of up to 
100 preset frequency/gain settings. The uplink rf 
frequency is 5.9 to 6.4GHz (C band), 7.9 to 8.4GHz (X 
band) and 14 to 14.5GHz (Ku band). The corresponding 
down link frequencies are 3.7 to 4.2GHz, 7.25 to 7.75GHz 
and 11.7 to 12.2GHz. 

The system has an operational power requirement of 
120/208 volts ac,50/60Hz at less than 10KVA. The 


Frequency range: 225-400MHz 

Transmitter power: 30W/14.8dBW (ARC-164) 
Operation: keyboard control of entire terminal, com- 
pose/edit, 5000-character transmit and receive message 
buffer 

Line printer 

thermal 

90 lines/minute minimum 

40 characters/line 

5 x 7 dot matrix 

Display 

plasma panel 

cursor controlled 

32 x 8characters 

Keyboard 

standard QWERTY Class 1, Type 1 

RS-232 interface 

compose/edit cluster 

mode cluster 

Temperature range 

operating: -54 to +55°C 

non-operating: -62 to + 85°C 

Altitude: 15,000m 


optional cable. The MX-2400T is transported in two 
rugged splash-proof carrying cases and may be 
checked as luggage on most airlines. Among the 
built-in features of the terminal are video display, 
keyboard, computer control, printer, telex, text editing 
and storage, message logging and menu-directed 
operation. A built-in telephone interface permits the use 
of pabx, telefax, remote 2-wire intercom and extensions, 
supplementary computers and remote radio repeaters. 

The system transmits in the 1.637 to 1.645GHz band 
and receives in the 1.535 to 1.543GHz band. The telex 
mode allows 50 baud, 60 words per minute, full duplex 


either RS-232C or IEEE 488 buses for remote operation 
with frequency selection at 1kHz increments. The twt 
power amplifier unit contains built-in test equipment 
and status monitoring with alarm and alarm override 
functions. The up convertor and down convertor panel 
contains a keypad for entering up to ten preselected 
and stored frequencies. A full duplex modem accepts 
standard interfaces and operates bpsk/qpsk at data 
rates up to 32kbits/s. The low noise amplifier produces 
50 dB gain between 7.25 and 7.75GHz and is powered 
from the down convertor. 

The unit has an output power of 100 watts with a up 


The red compartment is configured with three 
processing elements (pe). Each pe consists of a five-slot 
card cage and any combination of communications 
processor unit (cpu), memory and/or i/o processors. 
Cpu’s can be operated in parallel within each pe. Each 
pe is located in a separate security compartment. 
Processing elements can be configured to share a 
common system bus (parallel operation) or operated 
independently. A secure voice module is also provided 
for operation internal to the equipment. 

Multiple comsec modules (a maximum of three), 
which implement the KG-84A encryption/decryption 


satellite communications earth terminal) for the US 
Army Electronics Command, Fort Monmouth, New 
Jersey. This three-stage paramp achieves stable 
performance over the -31 to +60°C range. The vswr 
(input and output) is less than 1.25 to 1, and 
the dynamic range (0.5dB compression) is -45dBm 
(referred to the input). 

The AIL Division supplied to RCA, prime contractor to 
SATCOM, 21 paramp systems for use in an experimental 
satellite communications earth terminal. Each of the 
systems for this transportable terminal consisted of an 
input transmit-reject filter, a paramp operating at a fixed 
frequency in the 7.25 to 7.75GHz band, an output 
bandpass filter, and a tunnel-diode amplifier. The 
paramp system, the first of its kind for this application, 
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terminal is transported in nine cases containing; 
monitor control unit, convertor unit, high power unit, 
modem processor unit, antenna control unit, prime 
power distribution unit, storage unit antenna reflector 
and antenna positioner tripod transit frame. All the 
cases except the last two measure 584 x 609 x 965mm. 
The antenna reflector case measures 1219 x 609 x 
965mm and the positioner case 1270 x 609 x 762mm. 
The total system weight is 855kg. 


Manufacturer 
California Microwave Corp. Hauppauge, New York. 


OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810 Cat B1, Procedure | Curve C 
and Cat F, Procedure VIII Curve V 

Bench handling: MIL-STD-810, Procedure V 

Crash safety: MIL-STD-810, Procedure Ill 

Shock: MIL-STD-810, Procedure | 

Humidity: MIL-STD-810, Procedure || 


Manufacturer 
Magnavox Electronic Systems Co, Fort Wayne, Indiana. 


operation and in the data mode up to 9600 bits/s full 
duplex is possible. The system unit measures 230 x 660 
x 460mm and weighs 22.8kg. The antenna unit 
measures 510 x 910 xX 430mm and weighs 42.2kg. 
Power requirements are 115 or 230 volts ac, 50/60Hz, 
350 watts. 


Manufacturer 
Magnavox, Deer Park, New York. 


link frequency of 7.9 to 8.4GHz and a downlink 
frequency of 7.25 to 7.75GHz. The system requires a 
power supply of 115/230 volts ac, 47-420Hz, 1100 watts. 
The antenna unit and terminal weigh 225kg. The 
terminal measures 1016 x 914 x 914mm and the 
antenna 457 x 609 x 1219mm. 


Manufacturer 
Comtech Microwave Corporation, Hauppauge, New 
York. 


function, are embedded within the equipment. They are 
located in separate compartments and can be used to 
implement multiple levels of security. 

The black compartment is configured with three 
independent 16- bit interface processors which provide 
the interface to the black equipment suite. A detachable 
keyboard and a display panel complete the processor 
system. 


Manufacturer 
Motorola Inc, Government Electronics Group, Scotts- 
dale, Arizona. 


was mounted on %-ton Jeeps, 2%-ton trucks and 
helicopters. 

For SATCOM, the AIL Division has developed a 
two-stage paramp system with a 1dB bandwidth of 
500MHz, a 30dB gain, and what is claimed to be the 
lowest noise temperature yet obtained with an uncooled 
paramp, 85°K. With the first stage Peltier-cooled, a noise 
temperature of 75°K can be achieved. This system uses 
a configuration which incorporates the AIL Division 
varactors both in the paramp itself and in the frequency 
doubler that follows the Gunn diode oscillator. This 
varactor provides cut-off frequencies much higher than 
those provided by other available varactors. 

For Philco-Ford as prime contractor, the AIL Division 
built a two-channel redundant paramp system for 
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installation on the Kwajalein Missile Range. In this 
solid-state, three-stage system, the first two stages are 
cryogenically cooled and the third stage is uncooled. 
Fixed-tuned in the 7.25 to 7.75GHz band, it delivers a 
noise temperature of 30°K and a gain of 30dB over a 
1dB bandwidth of 500MHz. Its dynamic range is - 145 to 
-67dBm and its phase linearity is +0.1 radian for a 
40MHz bandwidth and +0.25 radian for a 125MHz 
bandwidth. 

The AIL Division delivered to Marconi in the UK eight 
two-stage paramps fixed-tuned from 7.25 to 7.75GHz for 
large, fixed-satellite Skynet communications earth 
terminals in Singapore (now removed), Cyprus and 
England. 

The AIL Division built 33 two-stage paramps and the 
equivalent of eight more as spares for the US Army 
Electronics Command, Fort Monmouth, New Jersey. At 
the time of delivery, this was the largest number of 
fully-qualified, fully-modular cryogenic paramps ever 
supplied under a single contract. This unit features 
fixed-tuned coverage from 7.25 to 7.75GHz. The 
reliability requirement for these paramps, for use in fixed 
satellite communications earth terminals (AN/MSC-46), 
specified a mean time between failures of 6000 hours. 
With the first stage cryogenically cooled to 20°K and the 
second stage stabilised at 54°C, the paramp provides a 
gain of 30dB and a noise temperature of less than 30°K. 

SEL, West Germany, as manager of a consortium, 
built 12 satellite communications earth terminals 
outside each capital of the 12 NATO countries. For this 
programme (the NATO SATCOM Phase II Project), AIL 
supplied 27 two-stage paramps and 12 redundancy kits. 
Each redundancy kit consisted of an input waveguide 
switch, a tunable input transmit-reject filter, and an 
output bandpass filter. These paramps were designed 


Low noise amplifier supplied for use in the US Defense 
Satellite Communication System 


SCT-8/18 X-band Adaptive 
SATCOM Terminal 


SCT-8/18 is a light traffic X-band adaptive terminal 
designed to meet user requirements for fixed ground-to- 
satellite communications applications. The standard 
terminal makes extensive use of microprocessors which 
permit real-time adaption to meet varying traffic, 
network control, and operational requirements. The 
terminal uses off-the-shelf hardware and is compatible 
with the existing Defense Satellite Communications 
System (DSCS) network terminals to provide digital 
voice, teletype, facsimile or data link networks. The 
terminal will operate attended or unattended with local 
power control and manual traffic switching or remote 
power control and automatic traffic switching. 

The terminal incorporates low noise amplifiers in 
either parametric or fet configurations. Uplink output 
from high- or low-power amplifiers is automatically 
controlled to accommodate varying data traffic. The 
terminal incorporates the WDL-1500 modem and 
WDL-8240 multiplexer. All modems are power efficient 
and capable of operating at any rate between 45 baud 
and 19.2 kbaud. The multiplexer automatically or 
manually adds or deletes data channels without 
disrupting existing channels. Centrally located test 
monitors provide continuous equipment status and 
servicing information for local and remote operations. 


SCT-8 satcom terminal 


to maintain normal performance for continuous oper- 
ation for at least ten years. 

In addition, the AIL Division has developed a new 
model, the 7580, for military satellite communications. It 
is a one-stage unit followed by an fet amplifier, resulting 
in a noise temperature of 80°K maximum. This system 


has been ordered by the US Satellite Communications 
Agency for its earth terminals. 


Manufacturer 
Eaton Corp, AIL Division, Long Island, New York. 


8836 paramp used in NATO !/ satellite terminals 


TECHNICAL SPECIFICATION 
Frequency range 

receive: 7.25-7.75GHz 
transmit: 7.9-8.4GHz 


G/t performance 24mantenna 5.5m antenna 
paramp 20dB/°K 26dB/°K 
fet amplifier 18dB/°K 24dB/°K 
eirp 98.5dBm/°K 103.4dBm/°K 
Data 


rates: 45 baud — 19.2 kbaud 
types: synchronous, asynchronous, isosynchronous 


SCT-35 Satellite Earth Station 


SCT-35 is a customer-designed satellite earth station 
designed to serve the satellite communications needs of 
the military and government. It is designed to provide 
more than 15 years service without degradation of 
station performance, with most equipment option 
combinations yielding nearly 1dB g/t and eirp margin. 

The modular design incorporates redundant systems 
in critical component areas and allows for the 
expansion of the station when necessary. Flexibility is 
achieved through a number of hardware options which 
can be included on initial installation. Adapting the 
station to virtually any site configuration is possible by 
packaging the control and status electronics with the 
elevated equipment room, or by operating remotely 
from up to 152 metres. 

The station is delivered to the site in four basic 
units: two-rack remote-control and status equipment; 
high-power and low-noise amplifiers and the up/down 
converters; the pedestal and drive assembly; and the 
10-metre reflector. 


TECHNICAL SPECIFICATION 

Frequency range 

receive: 7.25-7.75GHz 

transmit: 7.9-8.4GHz 

Satellite: DSCS [I/II 

G/t: 32-35dB/°K 

Eirp: 88dBW 

Frequency selection: synthesized 1kHz steps 
Availability: 0.99-0.999 depending on redundancy 
Survival: 145km/h winds; 198km/h option available 


Manufacturer 
Ford Aerospace & Communications Corp, Palo Alto, 
California. 


SCT-35 X-band earth station antenna 


TD-—1271 UHF Dama Subscriber 
Unit 


A TD-1271 dama (demand assigned multiple access) 
subscriber unit makes a satellite more accessible for 
communication. 

This Motorola family of units, all compatible with the 
US Navy waveform, can be tailored to individual user 
requirements. The mcs and dama subscriber units 
permit satellite access based on priority while maintain- 


TD-—2000 Channel Arbitration Unit 


The TD-2000 channel arbitration unit (cau) is designed 
to provide a simple method of controlling uhf satellite 
usage on a prioritised basis. It can be cabled to the 
'X' mode connector of the AN/PSC-3, AN/VSC-7, 
AN/URC-101, or other uhf satellite transceivers, and is 
operable in plain and secure voice and data modes. 


Tunability: any frequency between 7.25-7.75 and 
7.9-8.4GHz 

Modulation: psk 

Data channels: 8 

Rf channels: any number (equipped for 2) 
Availability: > 0.997 

Power supply: 120/208 V ac +5%, 50-60HZz, 3-phase 
Antenna air temperature: -40 to + 49°C 

Rain conditions: rainfall up to 51mm/h 

Wind velocities 

operational: 72.5km/h 

survival: 161km/h 


ing a designated grade of service and resource share 
among the users. 

All users are placed in the 5, 25, or 500kHz 
channels depending on which channel most efficiently 
accommodates them. All users then have immediate 
access to the satellite and almost unlimited connectivity 
options. Connections are established on a true dial-up 
basis. 


Manufacturer 
Motorola, Government Electronics Group, Scottsdale, 
Arizona. 


TD-1271 dama subscriber unit 


Channel time is prioritized by a time delay mechanism 
programmable from 0 to 99 seconds, with most urgent 
traffic allocated the lowest number. 

The unit measures 127 x 64 x 114mm and weighs 
less than 1.35kg. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


TD-2000 unit 
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Atmospheric: arid, coastal, tropical and arctic 
Blowing snow, hail, sand and dust: operational 
without damage following exposure in winds up to 
72.5km/h 

Rack-mounted equipment air temperature: 3-49°C 
Relative humidity: 100% above +3°C 

Altitude 

operational: 40,000m 


Manufacturer 
Ford Aerospace & Communications Corp, Palo Alto, 
California. 
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TD-(*)/FST Multiplexer 


The TD-(*)/FST is a shore-based asynchronous time 
division multiplexer for use at the uplink station which 
originates traffic to the satellite for AN/SSR-1 receiving 
systems. It provides teletype signal formating as well as 
multiplexing functions to ensure that the message traffic 
is compatible with the demultiplexer aboard ship. The 
multiplexer accepts inputs from 15 tty channels and 
then multiplexes the tty data and a frame word onto a 


VZX-6985 E4 X-band TWT 
Amplifier 


The VZX-6985 E4 medium power amplifier is a 
lightweight amplifier designed for use in ground 


synchronous 1.2kbits/s data stream for transmission to 
the satellite. 

Designed for mounting in a standard 483mm rack, 
the multiplexer has built-in test equipment for isolating 
faults to plug-in circuit cards. 


TECHNICAL SPECIFICATION 

Inputs: 15 tty channels (MIL-STD-188C levels) 

Outputs: 1.2kbits/s with frame sync 

Elastic storage: 256bits memory per channel for 24h 
operation (with 100ppm rate error) 


transmitters of satellite communications systems oper- 
ating in the military X-band between 7.9 and 8.4GHz, at 
a power output variable from 50 to 1000 watts. 

The amplifier is packaged in two slide-mounted, 


483mm drawer assemblies. The upper drawer contains — 


the rf components and the lower contains the power 
supply. Forced-air-cooling is integral. The unit has a 


Power supply: 110/220V ac, 50-400Hz, 50W 
Height: 310mm 

Width: 488mm 

Depth: 483mm 

Weight: 21.8kg 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


bandwidth of 500MHz, a gain of 75dB at rated power 
output, and a noise figure of 20dB maximum. 


Manufacturer 
Varian, Santa Clara, California. 
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Line Communications and Message Switching 


LTU-—1010 Line Terminating Unit 


The LTU-1010 line terminating unit is used in conjunc- 
tion with the AN/GRC-103(V) radio set and the 
TD-5064(V)/U multiplexer to permit separation of these 
units by distances of 2 to 8km, according to the bit rate 
in use, using unloaded spiral-four cable. Equalisation 
for line length and bit rate is automatic. 

LTU-1010 can also be used for baseband intercon- 
nection at a repeater of two radio sets, when physical 
separation is required, or for baseband interconnection 
of two multiplexers over a cable link. 

An analogue order wire is provided over the cable's 
phantom circuit. This two-wire phantom circuit provides 
a full-duplex path for the connecting handset and 
1.6kHz call signalling. A connector enables patch- 
through to the radio order-wire circuit. 

Bite continuously monitors the digital traffic in both 
directions and the clock recovery circuit. If a fault 
occurs, a buzzer sounds and the appropriate lamp is 
illuminated. 


SB-4170/TT Telephone 
Switchboard 


The SB-4170/TT is a 12-line, semi-automatic field 
tactical switchboard and incorporates a_ circuit- 
switching crosspoint matrix which is microprocessor 
controlled. This allows straightforward subscriber 
interconnection and status display, and provides 
automatic release at the completion of each call. Two 
units can be interconnected to service 24 lines with a 
single operator. Optional net radio interface (nri) 
permits direct connection to a combat net radio base 
station. Using this facility, a call originating from a 
mobile radio in the field can be patched directly into the 
telephone system. Conversely, a subscriber on the 
telephone system can place a call to any field position in 
the radio net. 

The switchboard is one-man transportable and is 
designed for service in adverse tactical environments, 
meeting MIL-STD-810C requirements for mechanical 
handling and climatic variation. 


CANADA 


LTU-1010 unit 


STATUS 
Commenced production in 1985. Currently under 
evaluation in USA and Far East. 


STATUS 

Entered production in 1983. In service in Middle and Far 
East, and under evaluation in USA. Canadian Marconi 
has sold tactical switchboard equipment to the Chinese 
MoD. 


TECHNICAL SPECIFICATION 

Insertion loss 

cb/cbs lines: 2-wire to 2-wire, 0.3dB max 

magneto lines: 2-wire to 2-wire, 0.1dB max; 2-wire to 
4-wire trunk, 3.5dB nominal 

Frequency response (ref 1kHz) 

cb/cbs lines: + 0.5dB, 300Hz2-3.5kHz 

magneto lines: +0.1dB, dc to 3.5kKHz; -3dB, 125kHz 
4-wire trunk: +0,5/-1.5dB, 300-500Hz; +0.5dcB, 
500HZ-3.5kHz; -3dB, 45kHz 

Crosstalk: <-50dB 

Noise level: <20dBrnC 

Envelope delay distortion 

cb/cbs lines: < 100ys (300Hz-3.5kHz) 

magneto lines: negligible, dc to 3.5kHz 


SB-4170/TT telephone switchboard 


Manufacturer 
Canadian Marconi Co, Montreal. 


Net radio interface 

audio input/output impedance: matched to radio and 
switch selectable 
frequency response (ref 1kHz): 
50kHz 

Interfaces (partial list) 
AN/MGC-17 
AN/TTC-25 

AN/TTC-38 

AN/TTC-39 

AN/TTC-41 

$B-22 

SB-86 

S$B-3082 

SB-3614 

SB-3865 

Telephones 
AN/GRA-39 

C-6709 

J-1077 A/U 

TA-43 

TA-312 

Net radio interface equipment 
AN/GRC-106 
AN/GRC-193 
AN/MRC-138 
AN/PRC-70 
AN/PRC-77 
AN/PRC-104 
AN/SRC-20A and 21A 
AN/TSQ-111 
AN/UGC-93(V) 
AN/URC-101 
AN/VRC-12 

AN/VRC-43 through -49 
Nestor, TSEC-KY-8 and -38 
Parkill, TSEC-KY-65 
Vinson, TSEC-KY-57 
Power supply: 115/230V ac +15%, 47-420Hz, 65VA 
max: 22-33V dc, 4V p-p ripple max, 6|OW max 
Temperature range 

operating: -32 to +54°C 

storage: -53 to + 70°C 

Relative humidity: 0-98% indefinitely 
Altitude 

operating: 3000m 

storage: 15,000m 

Height: 239mm 

Width: 452mm 

Depth: 389mm 

Weight: 20kg 


+0.5dB, -2dB over 


Manufacturer 
Canadian Marconi Co, Montreal. 
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LINE COMMUNICATIONS/China—France 


CHINA (PEOPLE’S REPUBLIC) 


3ZD-25 Open-wire Carrier 
Equipment 


The equipment is used with an open-wire system with 3 
to 4mm diameter copper wire. When used with existing 
three-channel equipment on the line, it provides three 
additional channels. By changing plugs on the front 
panel the equipment can be used either as an 
A-terminal or a B-terminal, or for use together with 
12-channel open-wire systems on the same pole or on 
different poles. When used with a 12-channel open-wire 


Field Telephone Sets 


A number of magneto-type sets are in operation with the 
Chinese Army. The Type 0743, B-600 and CX-2 all have 
a range of about 8km. The 0743 and CX-2 are copies of 
the Soviet TAI-43; the B-600 is similar to the 0743 but 
somewhat smaller. 

The CX-2 operates with a 1.5-volt dry cell and is 
equipped with a ringing generator and a handset. 
Provision is made for an additional handset. The 
telephone in its case measures 203 X 265 x 110mm and 
weighs 5kg. 

A fourth type, the Q-071, resembles the US EE-8 and 
has an estimated range of 3.5km. 

A later equipment; housed in a plastic case with a 


system, the communication range between the two 
terminals is up to 120km on the same, and up to 200km 
on different poles. 


TECHNICAL SPECIFICATION 

Power supply: 220V ac + 10%, 50Hz; 24V dc +5% 
Temperature range: +5 to +40°C 

Relative humidity: 65% + 15% 

Line transmitting frequency band 

B-A: 36-48kHz 

A-B: on same pole with 12-channel system, 52-64kHz; 
on different poles with 12-channel system, 92-104kHz 


webbed shoulder strap, has provision for monitoring 
conversations and for testing line continuity. 


Telephone Switchboards 


Three switchboards are known to be in operation with 
the Chinese military. The B-611 is a portable cordless 
single-position ten-line equipment used between div- 
isions and regiments. The |CX-1, an exact copy of the 
Soviet K-10, is a ten-line monocord field equipment for 
command posts. A third equipment, of unknown 
designation, is a double cord-operated 40-line switch- 
board which can be used for conference calls with line 
or radio subscribers. 


TU-—11 Field Telephone 
Switchboard 


The TU-11 is a cord-operated local battery switchboard 
manufactured in Czechoslovakia. It has a built-in 
magneto generator and a plug-in operator's handset. 
Two of the ten-line TU-11 units can be connected to 
increase the number of lines to 20. This small 
switchboard is similar to the Soviet P-193M. 


TU-21 Field Telephone 
Switchboard 


The TU-21 is a 20-line local battery-operated switch- 
board manufactured in Czechoslovakia. It has a 
capability for expansion up to 120 lines. This is 
accomplished by adding two additional jack shelves to 
each TU-21 which, when wired in series, provides a 
40-line stack and changes the nomenclature to TU-30. 
The addition of a second TU-30 provides a total of 30 
lines and is nomenclatured the TU-40. The addition of a 
third TU-30 increases the total number of lines to 120 
and the resultant equipment is then called TU-50. 


CZECHOSLOVAKIA 


TECHNICAL SPECIFICATION 
Operation: Local battery 

Line capacity: 10 lines 
Expansion capability: 20 lines. 


TECHNICAL SPECIFICATION 

Operation: Local battery or common battery 
Line capacity: 20 lines 

Expansion capability: 120 lines 

Height: (00mm 

Width: 400mm 

Depth: 600mm 

Weight: 25kg 


TU-21 switchboard 


TU—100 and TU-—150 Switchboards 


The TU-100 is a 100-line semi-automatic switchboard 
manufactured in Czechoslovakia. The modified set, with 
an additional panel for local subscribers, is named 
TU-150. The sets are powered by a 60-volt battery 
supply. 


Coralis Switching System 


Coralis is a modular teleprocessing system providing 
high security of operation with a configuration that can 
be modified at will. 

It is adaptable to the following fields: data trans- 
mission networks in which, with its standardised X-25 
interface, it provides data transmission from one point 
to another throughout the network with full security and 


FRANCE 


optimal use of transmission capacity; data processing 
nodes where, because of its multiprocessor design, it 
provides processing, storage and transmission of data 
supplied in the form of messages, packets or characters; 
terminal concentrator where it serves to connect a large 
number of processing equipment units, thus providing 
concentration, procedural interfacing and data trans- 
mission between synchronous, asynchronous and data 
or message networks or switching nodes. 

Coralis is designed as a series of processing and 


A 


Line pilot frequency 

B-A: 48kHz 

A-B: on same pole with 12-channel system, 64kHz; on 
different poles with 12-channel system, 104kHz 

Height: 480mm 

Width: 640mm 

Depth: 350mm 


Manufacturer 
Chinese Electronics Import and Export Corp, Beijing. 


Telegraph Sets 


The Chinese Army uses a Chinese character teleprinter 
designated Type 57-1B and a version of the Soviet 
ST-35 tape printer which uses a five-unit code at 382 
operations per minute. 


connection sub-assemblies that can be connected by 
one bus to provide a single system, or by two buses in 
backed-up configuration. 

The system is designed to accept remote loading, 
remote diagnosis and remote maintenance software. 


Manufacturer 
Compagnie de Signaux et d’Equipements Electriques, 
Paris. 


CT-30 Switching Unit 


The CT-30 is an electronic, time division multiplex, 
military automatic switching unit designed for instal- 
lation in a vehicle, a shelter or a fixed station. 

It can be delivered in different configurations such as 
a connecting unit for telephone and/or radio network 
subscribers (CT-30-RA), a tandem exchange for a 
meshed network (CT-30-CA) or a semi-automatic 
switchboard for operation centres (CT-30-SA). Other 
configurations are also available. 

The CT-30 provides fully automatic local, incoming or 
outgoing calls (direct access for incoming calls); 
automatic or semi-automatic access to the public 
network; operator's call, transfer, call hold, call forward, 
and three levels of priority; pre-emption, conference, 
referred call, automatic ring back, abbreviated dialling, 
alert broadcast, and hunting group; and radio access. 


MDX120 
Multiplexer/Demultiplexer 


The MDX120 is a plesiochronous digital multiplexer/ 
demultiplexer compatible with EUROCOM interfaces 
from 256 to 2048kbits/s and with CCITT interfaces at 
2048kbits/s. It is dedicated to strategic and mobile 
military networks. Its internal architecture allows multi- 
plexing of up to eight 256kbits/s channels over a 
single 2048kbits/s path. More generally it combines 
any 256/512/1024kbits/s channels over 512/1024/ 
2048kbits/s links. 

The unit is available in two versions, the MDX120-| 
strategic and the MDX120-S mobile. The unit has a 
primary power requirement of 220 volts ac at 50/60HZz, or 
48 volts dc (a 24 volts de option is available). Typical 
power consumption is 20 watts. The MDX120 measures 
483 x 265 x 300mm and weighs 10kg. It meets French 
Army GAM 113 specifications. 


Manufacturer 
Alcatel Thomson Faisceaux Hertziens, Levallois-Perret. 


MDX120 multiplexer/demultiplexer 


Telpac Packet Switching System 


Telpac uses the technique of vectored packets which 
carry a succession of elementary vectors identifying the 
various nodal points traversed. 

At each destination node (corresponding to the last 
vector), other addressing, checking and redundancy 
information (included in the packet), enables the 
required subscriber (or service) to be reached. 

The Telpac nodal point comprises one packet 
extractor/injector switch which processes the vectors; 
one node control unit which generates, in a decentral- 
ised manner, the succession of vectors as a function 
of highway loading (routeing); and one or more 
distribution units for connecting various types of 
subscriber. These are controlled by the nodal control 
unit. 


STATUS 
In production. 


Manufacturer 
LMT Radio Professionnelle, Boulogne-Billancourt. 


Telpac air force installation 


TM-307 Multiplexed Telephone 
System 


The TM-307 multiplexed telephone system has the 
Capacity for 30 operators. These can be engaged in 
seven calls simultaneously (14 operators) and the 
system allows conference calling between 10 operators. 

The telephone sets are connected to a two-wire field 
line with a maximum attenuation between ends of less 
than 30aB, i.e. approximately 3.2km for a type KL-4 field 
Cable. 


France/LINE COMMUNICATIONS 


The CT-30 consists of a switching and connecting 
unit and peripherals, allowing connection to other 
exchanges of the same type over one or more 
32-channel multiplex trunks using 32kbits/s delta 
modula:ion; connection to analogue exchanges by 
means of adapted junctors; and connection to cb or Ib 
subscriber sets, teleprinters (50 to 300 baud), digital 
machines up to 32kbits/s in a fully digital mobile 
radio network, field telephone handsets, and pocket 
terminals. 

Designed to the French military standard GAMT 13, 
the switch operates over the -25 to +55°C temperature 
range. Total weight is 40kg. 


STATUS 
In production. 


Manufacturer 
LMT Radio Professionnelle, Boulogne-Billancourt. 


The main components include: the TM-307-01 
portable station designed for tactical use; the 
TM-307-02 fixed station designed for semi-fixed or fixed 
installation in buildings, on board ships, on worksites, in 
shelters etc; and the TM-307-03 interface unit allowing 
the above stations to interface with various outside 
networks. 

Among the supplementary features of this system are 
the use of coaxial cable, and interconnection by optical 
fibre (under development). 

The telephone sets are self-contained. Their oper- 
ation is organised around an eight-bit microprocessor. 
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CT-30 switching unit 


Each telephone set is identified by a number set on two 
decade selectors. 

Numbers 00 to 09 are reserved for override stations 
which can interrupt a call between two subscribers with 
numbers between 10 and 79. 

Numbers 80 to 99 are reserved for special functions 
such as general and conference call (free stations only), 
and general call and conference override (any busy 
stations except override stations). 

Among other functions currently being designed is 
single and conference call, with or without override, per 
subgroup. 
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STATUS 
Adopted in principle by French Army after 1986 trials. 


GERMANY (DEMOCRATIC REPUBLIC) 


FF—53 Field Telephone 


The FF-53 is a battery operated field telephone 
manufactured by the East German ‘Fernmeldewerke’ in 
Nordhausen and Leipzig. A special type of the FF-53 is 
designed for radio wire integration use with the R-100 
series of radios. The moulded plastic case of the unit 
contains the phonetic alphabet on the top cover anda 
circuit diagram is inside the case. 


FF-—63 and FF—63M Field 
Telephones 


The FF-63 and FF-63M are East German manufactured 
field telephones used in radio-wire integration nets 
employing the Soviet radios R-105M and R-118BM3 
along with the OB52/10 and OB62/10 switchboards. 
The telephones are powered by rechargeable ni-cad 
batteries or by conventional dry cells. A small loud- 
speaker for monitoring purposes is build into the side of 
both types. 

The FF-63M is a modified model of the FF-63 


OB-—52 Field Switchboard 


The OB-52 is a field switchboard manufactured in East 
Germany. It has a capacity of 50 lines. 


OB-62/10 Telephone Switchboard 


The OB-62/10 is a ten-line cordless switchboard. 
Incoming calls are indicated by lamps and audio 
signals. The operator uses a headset with an electro- 
magnetic microphone with built-in transistorized ampli- 
fier. FF-63 field telephones and field radios can be 
connected to provide a radio-wire integration capability. 
A conference link for up to 4 subscribers can be set up. 


Manufacturer 
Elno, Argenteuil. 


TM-307 telephone 


TECHNICAL SPECIFICATION 

Operation: local battery 

Range: 30 to 250km, dependent on the type of cable 
Power source: 2 x 1.5V batteries 

Height: 170mm 

Width: 290mm 

Depth:110mm 

Weight: 5.7kg 


FF-53 field telephone 


incorporating several technical and _ physical 
improvements. 

Both models can be modified for use within the 
civilian automatic dial system by the addition of an 
AS-60 adapter unit. 


TECHNICAL SPECIFICATION 

Operation: local battery 

Range: 30 — 45km (with field wire) 

Power source: 6V rechargeable ni-cad batteries 
Height: 170mm 

Width: 290mm 

Depth: 110mm 

Weight: 6.3kg 


TECHNICAL SPECIFICATION 
Line capacity: 10 lines 

Power supply: 6V nicad batteries 
Height: 323mm 

Width: 413mm 

Depth: 211mm 

Weight: 19kg 


OB-62/10 switchboard 


FF-63 field telephone 


OB-62/20 Telephone Switchboard 


The OB-62/20 is a twenty-line double-cord operated, 
magneto calling, local battery telephone switchboard 
manufactured in East Germany. It has provisions for 
connection to common battery or automatic systems, 
and to radio. lt uses an electro-magnetic microphone in 
the operator's handset with a transistorised amplifier. 


TTF-1 Telephone Multiplexing 
Equipment 


The TTF-1 is a portable, single-channel, fully transistor- 
ised carrier frequency telephone multiplexer, designed 
for two-wire operation. The set is powered by 12-volt 
ni-cad batteries. The carrier frequency is 6KHz. 
Additional channels can be obtained by stacking 
several TTF-1s. 


TTF-—4 Telephone Multiplexing 
Equipment 


The TTF-4 is a portable, four-channel, fully transistor- 
ized version of the TTF-1 with an additional service 
channel. This set is used with the RVG-924 radio relay 


Germany (Democratic)—Germany (Federal)/LINE COMMUNICATIONS 


Two or three OB-62/20 can be connected to increase 
the line-connection capability up to 40 or 60 lines. For 
transport, the OB-62/20 set can be broken down to 
small portable components. 


TECHNICAL SPECIFICATION 
Line capacity: 10 lines 
Expansion capacity: 60 lines 


OB-62/20 Switchboard 


equipment which uses the service channel. The TTF-4 is 
designed for four-wire operation and provides higher 
quality voice circuits than can be obtained from the 
TTF-1. An additional four channels can be obtained by 
stacking two TTF-4 units. The carrier frequencies of the 
additional channels are transferred in the 20 to 36KHz 
range. Range, when FFK-36 cable is used, is about 
60km. 
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GERMANY (FEDERAL REPUBLIC) 


ASYM 3000 Switching/Control 
System 


The ASYM 3000 military communication switching/ 
contro! system employs distributed microprocessors 
and utilises tdm techniques to permit up to 64 (or 128) 
sources to be connected with up to 64 (or 128) sinks, in 
any combination. The system is claimed to be simple to 
operate, pre-programmed networks being selectable by 
a single keystroke. 

An overall system configuration, including required 
priorities and interlocks, is stored in eproms, which 
augment the main system software. A variety of 
standard operator units, which comprise standard 


matrices of membrane key-indicators, are tailored to 
suit a specific application by applying appropriate 
key-nomenclature overlays and masks. The user can 
reconfigure the system by changing only the eproms 
and the keyboard overlays and masks. A 768-led 
display panel is available, designed primarily for the 
presentation of connection status in matrix form for 
large systems. 

The system accepts voice, teletype (afsk), data and 
control signals. A continuously running bite program 
localises and displays fault conditions occurring in the 
system units and interconnecting cables. 

Operator units comprise a keyboard display unit with 
matrix of 192 key-indicators (for central allocation of 
radio services to operator positions) and four types of 


ASYM 3000 communication control system 


audio control unit (each with built-in intelligence), 
complete with key-indicator matrices, loudspeakers, 
microphone, headset etc, according to requirements. 

For radio allocation and control, features include 
interlocking, priority and protection/inhibit functions as 
well as tell-back indications of keying, ready, busy and 
allocation status. For intercommunication, selectable 
levels of point-to-point communications priority and 
pre-programmed conference nets (also with priority) 
are provided. For positions utilising both radio services 
and intercommunications, split-earpiece working is 
available while the possibility of speaking simul- 
taneously on radio and intercom is inhibited. Full 
audio/visual indications are provided for called, calling, 
busy and connected conditions. Valid and invalid 
keystrokes are distinguished by short and long 
peep-tones respectively. 

Announcing and alarm broadcast facilities are 
obtained by utilising additional communication nets in 
which the source is provided by either microphone or 
alarm-tone generator and the sinks by loudspeaker 
groups. 


STATUS 
In service with military customers. 


TECHNICAL SPECIFICATION 
Signal-to-noise ratio: > 45dB 
Crosstalk: >55dB 

Audio distortion: <5% 

Power supply: 110/220V ac, 47-63Hz, sp 
Temperature range 

operating: -20 to + 50°C 

storage: -40 to + 80°C 

Relative humidity: 90% at + 40°C 
Shock and vibration: according to naval requirements 
(DIN, VG, MIL, BV) 


Manufacturer 
Aeromaritime Systembau GmbH, Munich. 
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CXU 100 - DIVES Digital Switch 


CXU 100 is a digital switching, patching and multiplex 
system designed according to EUROCOM standards 
and specifically tailored to tactical networks from 
division down to battalion/unit level. It works on 
the delta modulation principle as standardised by 
EUROCOM for tactical communication systems. 

DIVES can be used as a terminal switch for voice, 
telegraph and data as well as a tandem switch in 
meshed networks. It provides a number of modern 
subscriber facilities such as priority, conference and 
broadcast calls, hotline service etc. In the role of a 
tandem switch DIVES applies a flexible routeing system 
which automatically re-routes traffic if necessary. 

For special tactical networks such as air defence 
networks, or networks serving special weapon systems 
where the majority of lines are dedicated ones, DIVES 
can be used as a keyboard or remotely controllable 
patching system providing flexible dropping and 
re-insertion of channels or channel groups. If neither 
switching nor patching is needed, DIVES can also 
operate as a digital multiplex system, providing up to 90 
dedicated lines for point-to-point links. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Channel capacity (non-blocking): 210 

Channel bit rate: 16 or 32kbits/s 

A/d conversion: dcdm according to EUROCOM D/1 


TRUNK GROUP INTERFACE 
Number of trunk ports 

su: 1-6 

tur: 1 

Trunk bit rate 

su: 256-2048kbits/s 

tur: 256/512/1024kbits/s 
Code: AMI to EUROCOM D/1 


SUBSCRIBER INTERFACE 
Analogue subscriber: 2-wire |b with 25Hz ring down, 
2-wire cbs, 2-wire pabx, 4-wire e and m 


DX 15-60 Delta Multiplex System 


The voice and data transmission system DX 15-60 is 
based on a building block concept and provides 15, 30, 
45 or 60 analogue or digital time division multiplexed 
channels for transmission via field trunk cables (spiral 
fours) or radio relay links. Data and speech security on 
the transmission links is. ensured by using bulk 
encryption equipment 

Analogue signals are converted into digital signals by 
the digitally-controlled delta modulators. Interface 
boards which can be fitted in lieu of the delta 
modulators facilitate connection of digital subscribers, 
data connection units and telex multiplexers. The same 
type of circuitry, when used in switching centres, lends 
digital through-connection of telephone and data 
signals without prior demodulation to the vf band. 
Special data interface boards permit the connection 
of synchronous and asynchronous data terminals 
operating at signalling rates up to 4.8kbits/s. Moreover, 
the DX 15-60 system includes appropriate terminating 
devices for direct connection to manual or automatic 
switching systems. 


STATUS 
In production 


TECHNICAL SPECIFICATION 
Power supply 

ac line: 190-250, 95-125V; 47-63Hz 
battery: 20-32V 

Consumption (mux unit) 

ac line: 40VA approx 

battery: 35W approx 


MCS 2000 Communication System 


The MCS 2000 is an integrated communication system 
which provides shipboard interior communications 
such as weapon circuits, announcements, engineering, 
ship's administration and maintenance; exterior com- 
munications such as radio voice communication 
and morse; voice exchange with secure (red) and 
non-secure (black) operations; alarms such as alerts 
and handling signals; and documentation such as 
recording calls and signals. 
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CXU 100 digital switch 


Digital subscriber: EUROCOM D/1 
Data subscriber: CCITT V10/V11 

Tty subscriber: 2-wire/single current 
Power supply: 24 or 48V dc 
Consumption: 50VA each unit 
Temperature range 

operating: -40 to +55°C 


SU, TUL, TUR 

Height: 166mm 
Width: 445mm 
Depth: 386mm 
Weight: 30kg approx 


CU 

Height: 50mm 
Width: 210mm 
Depth: 160mm 
Weight: 1kg approx 


Manufacturers 
ANT Nachrichtentechnik, Backnang. 
Siemens AG, Munich. 


DX 15-60 delta multiplex unit 


Temperature range 
operating: -25 to +55°C 
storage: -45 to + 70°C 
repeater: -40 to + 65°C 
Height: 240mm 

Width: 515mm 

Depth: 372mm 


MCS 2000 uses a flexible module technique with 
simple interface arrangements. It requires only short 
training for operation and maintenance, and can be 
used for remote-control and radio distribution. 


STATUS 

The system is in use on naval ships of the following 
countries: 

Destroyers: Germany (Federal) 

Frigates: Argentina, Belgium, Germany (Federal), Korea, 
Netherlands, Nigeria 

Corvettes: Argentina, Denmark, Indonesia 


Weight 
mux unit: 23kg 


Manufacturers 
ANT Nachrichtentechnik, Backnang. 
Siemens AG, Munich. 


Fast patrol craft: Germany (Federal), Indonesia 

PHM: USA 

Mine sweepers: Germany (Federal) 

Submarines: Argentina, Germany (Federal), Greece, 
Norway, Turkey, United Kingdom, Venezuela 

Survey ships: Germany (Federal) 

Tenders: Germany (Federal), Netherlands 


Manufacturer 
Elektro Spezial, 
GmbH, Bremen. 


Unternehmensbereich der 


MCS 2000 communication system 


MKS200 Digital Switching System 


The MKS200 is a digital switching system designed for 
use in a tactical military environment. It can be deployed 
in both mobile and stationary systems and is capable of 
automatic and rapid network configuration. It is able 
to switch channels with different word and frame 
structures and can interoperate with public networks. 


SB-130/GY Electronic 
Switchboard 


The pulse dial SB-130/GY electronic switchboard is 
designed to be the nucleus of a modern field telephone 
system. The device is microprocessor-controlled and 
semi-automatic using pcm techniques. In its basic 
version, 12 subscribers (six simultaneous connections) 
and one dial trunk can be handled; expansion to 24 
subscribers and two dial trunk lines is an option using 
two SB-130/GY units. A radio interface is also provided. 

The switchboard provides system status on display, 
user guidance, error messages, automatic release 
functions, and built-in self-test routines, etc. The 
SB-130/GY can be carried by one man. Accessories 
(connection cables, headsets) are stowed under a front 
lid. A dtmf version is also available. 


STATUS 
In production since 1985. 


TECHNICAL SPECIFICAT| 

ON 

Number of subscribers: 12 (24 optional) 
Number of trunk lines: 1 (2 optional) 
Line options: |b, cb, !br, radio, 4-wire 
Terminal impedance: 600 ohm 


SCECOC Standard 
Communication Equipment for 
Command and Operation Centres 


SCECOC performs a number of functional tasks. It 
allows the operator(s) of command and operation 
centres (C%) to have immediate access to a predeter- 


TA-602/GY Field Telephone 


The TA-602/GY field telephone is designed to military 
specifications. Owing to its mechanical and electronic 
design, both stationary operation and quickly changing 
unlimited mobile application and remote-control of 
radio sets can be carried out. 


Philips 
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Spiieniereere 
snc 
sapere 


Peripheral circuits available include 2-wire subscriber 
with pulse and multi-frequency dialling, 4-wire sub- 
scriber with e & m signalling, digital dcdm/pcm 
trunk groups, digital conferencing and dcdm/pcm 
conversion. Software supported features include normal 
and abbreviated dialling, priority, last number redial, 
call hold/call transfer and night service. 


Manufacturer 
Philips Kommunikations Industrie AG, Nuremburg. 


MKS200 system 
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SB-130/GY switchboard 


Call signal: 60V rms, 20Hz into 2k ohm 
Power supply: 110/220V ac or 20-36V dc 
Temperature range 

operating -25 to + 65°C 

Height: 160mm 

Width: 400mm 


mined number of subscribers within (intercom) or 
outside of the centre for voice communication; to 
control and to operate single-/multi-channel radio sets, 
locally or remotely positioned; to dial into existing 
switched telephone networks (public and/or military) by 
abbreviated dialling (up to ten subscriber numbers, up 
to 16 digits each) or by normal dialling; to establish up to 
four independent connections between subscribers, 
conference or broadcast calls with up to ten sub- 


Accessories include strap-on rotary or push-button 
dtmf or pulse dial units, 4-wire adaptors, loud speakers 
and the MDA-602/GY magneto generator. 


STATUS 
In production since 1979. In 1986 the set was being sold 
by Iran Communication Industries. 


Depth: 160mm 
Weight: 16kg 


Manufacturer 
Telemit Electronic GmbH, Munich. 


scribers; and to monitor radio links. It also provides for 
interconnection of up to ten operator positions with the 
possibility of using these lines simultaneously by 
authorisation. 


Manufacturer 
TE KA DE Fernmeldeanlagen Unternehmensbereich 
der Philips Kommunikations Industrie AG, Nuremberg. 


TECHNICAL SPECIFICATION 

Modes: |b, Ibr, cb, cbs, manual and automatic, 
pabx levels and impedance comply with international 
recommendations 

Frequency range: 300Hz-3.4kHz 

Impedance: 600 ohms at 1kHz 

Range: 36cB net loss 
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Call signal: electronic generator 25 or 50Hz, adjustable 
electronic buzzer, call signal storage 

Power supply: 3 batteries type BA-30 or BA-777 ni-cad 
Consumption 

speech: <10mA 

Battery life 

10 calls/24h: typical 6 months 

Temperature range: -40 to + 60°C (reduced acoustical 
signalling performance below -25°C) 


TELFOX 


TELFOX is a portable telephone fibre optic extension 
system. It is designed to operate 30 telephones and data 
channels at distances up to 5km. It measures 534 x 315 
x 627mm and weighs 30kg in its 30 channel version. 


TMX 480 Multiplex System 


The TMX 480 multiplex system for digital voice data 
transmission is designed for use in fixed or semi-mobile 
telephone networks. It provides multiplexing, depending 
on the stage of expansion, from 15 to 480 analogue or 
digital channels in time division multiplex so that they 
can be transmitted over cable or radio-relay links. 

Particular attention has been paid to transition into 
other networks, especially into mobile tactical networks. 
A selection of appropriate interface adaptors is 
available for this purpose. Optical fibre transmission 
devices are available in addition to the line terminating 
units for the transmission of multiplexed signals within 
the TMX 480 system and to the mobile facilities. 

Digital interconnection cards can be used instead of 
a/d converters for digital through-connection of single 
channels in exchange or distribution facilities, as well as 
for connection of teleprinter multiplexers or data 
terminals. Special data and teleprinter-adaptor cards 
permit direct connection of synchronous and/or 
asynchronous data terminal devices and teleprinters. A 
teleprinter multiplexer is employed for multiple use of a 
telephone channel by teleprinter signals. 

For universal application the system is divided into 
the following system modules: delta multiplexer TMX 
15-60, a/d converter TMX MOD, terminating unit TMX 
ES, multiplexer TMX 60-240, multiplexer TMX 240-480, 
line terminating units TMX LT and TMX LTO, telegraph 
multiplexer TMX FS 5-15 and a data connecting unit. 


STATUS 
In production. 


TMX 15-60 Delta Multiplexer 


The TMX 15-60 multiplexes 15, 30, 45 or 60 voice or 
digital channels with a transmission speed of 16 or 
32kbits/s, or data channels up to 4.8kbits/s. Teleprinter 
channels up to 150 baud in time division multiplex and 
transmission over radio-relay or cable links is possible. 
For the conversion of analogue voice signals into digital 
signals the digitally controlled delta modulation (dcdm) 
process is used. This process complies to EUROCOM 
standards. 

One multiplexer can be equipped with up to 15 
delta modulator digital interconnecting boards (cdp 
interface), data adaptor boards (daa) or teleprinter 
adaptor boards (fsa), The sampling frequency can be 
16 or 32kHz alternatively. 

The digital signals of up to four multiplexers can be 
combined in master-slave operation. Depending on 


channel sampling frequency and the number of 
multiplexers, transmission speeds are 256/512/ 
1024/2048kbits/s. 


TMX MOD Analogue/Digital 
Converter 


The TMX MOD serves for the analogue-to-digital or 
digital-to-analogue conversion of up to 15 channels. It 
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BASIC UNIT (FT-602/GY) 
Height: G(Omm approx 
Width: 110mm approx 
Length: 230mm approx 
Weight 

incl batteries: 1.8kg approx 


Manufacturer 
Telemit Electronic GmbH, Munich. 


TA-602/GY field telephone 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


is used at switching or exchange stations in digital 
networks and enables entry into a digital network or 
transition to analogue networks. 

The equipment unit contains up to 15 delta 
modulators with analogue four-wire inputs and outputs. 
The delta modulator boards are identical to those used 
in the TMX 15-60 multiplexer. The daa data adaptor 
cards and/or the fsa teleprinter adaptor card can be 
used instead of ihe delta modulation cards. 

Fifteen digital four-wire cdp interfaces are provided at 
the digital side for 16/32kbits/s. Via these interfaces, 
individual channels can be connected to exchanges 
and distributing facilities, or directly to multiplexers 
which are fitted with digital interconnection boards. 


TMX ES Terminating Unit 


The TMX ES is provided for interface matching for the 
TMX 15-60 delta multiplexer. Mounted in a 483mm 
housing are power supply, 25Hz/60-volt ringing gener- 
ator, monitoring circuit and up to 15 terminating circuit 
boards. 

The terminating boards are designed for the 
following operating modes: four-wire with signal leads; 
two-wire local battery operation; two-wire central 
battery, subscriber side; and two-wire central battery, 
exchange side. Switchover from one operating mode to 
another is made via a switch on the front panel of the 
terminating unit. The two-wire levels can be selected in 
1dB steps by wire switches. 


TMX 60-240 Multiplexer 


The TMX 60-240 stuffing multiplexer is designed for 
multiplexing bit streams from sub-systems, such as TMX 
15-60, to an overall bit stream of 2088 or 4176kbits/s 
(switchable). 

The equipment can be fitted for universal use. The 
following combinations of sub-systems are possible: in 
operation with gross bit rate of 2088kbits/s and maximal 
fitting, 8 x 256kbits/s or 4 x 512kbits/s or 2 x 
1024kbits/s or any combination of above mentioned bit 
rates up to a total bit rate of 2048kbits/s; in operation 
with a gross bit rate of 4176kbits/s and maximal fitting, 8 
x 512kbits/s or 4 x 1024kbits/s or 2 x 2048kbits/s or 
any combination of above mentioned bit rates up to a 
total bit rate of 4096kbits/s. 


TMX 240—480 Multiplexer 


The TMX 240-480 stuffing multiplexer serves for 
multiplexing bit streams of two TMX 60-240 sub-systems, 
each with 4176kbits/s, to an overall bit stream of 
8448kbits/s. This results in a transmission capacity of 
240 delta modulated voice channels at a sampling 
frequency of 32kbits/s per channel or 480 channels ata 
sampling frequency of 16kbits/s. In addition, a service 
channel signal at 32kbits/s is also carried. 


TMX LT and TMX LTO Line 
Terminating Units 


For interconnection with mobile units such as the DX 
15-60 delta multiplex system and for transition to cable 
links (spiral four cable), the TMX 480 system offers an 
appropriate line terminating unit. It can be equipped 
universally with facilities for the transmission bit rates of 
256, 512, 1024 and 2048kbits/s. Up to three of 
the above-mentioned transmission bit rates can be 
processed in the equipment. The actual transmission bit 
rate can be selected by a switch on the front panel of the 
equipment. 

The TMX LT provides transmission on spiral four 
cable over distances between 1 and 8km depending on 
the transmission bit rate. 

The TMX LTO fibre-optic line terminating unit 
contains the optical transmit and receive modules, 
interface converter for the terminating equipment side 
for the baseband, a service channel or a data channel, 
as well as a timing recovery circuit, a mux/demux for 
injection of the service or data channel and a power 
supply. 


TMX FS 5-15 Teleprinter Multiplexer 


The TMX FS 5-15 teleprinter multiplexer time-division 
multiplexes 5, 10 or 15 teleprinter channels, each with a 
symbol rate up to 200 baud, and.transmits them via a 
digital channel of delta-multiplex or pcm systems or via 
cable (up to 4km). 

The teleprinter multiplexer is provided with five 
subscriber-loop circuits designed for two-wire single- 
current (40mA), four-wire single-current (40mA) and 
four-wire double-current (+20mA). The operating 
mode is selected separately for each channel by a 
switch on the front panel, with the telegraph currents 
being automatically controlled. 

Up to three teleprinter multiplexers can be combined 
in master-slave operation. The transmission bit rate on 
the multiplex side can be optionally 16, 32 or 64kbits/s. If 
desired, the multiplexer can also be supplied in a 
branch-off version (TMX FS 5-15B). Additional modules 
allow dropping and insertion of five channel groups. 


Digital Data Connecting Unit 


Unlike the other equipment units of the TMX 480 
multiplex system, the ddu data connecting unit is not 
accommodated in a 483mm housing but in a desk-top 
housing. The ddu serves for data transmission up to 
9.6kbits/s. 

At the sampling rate of 16kHz data can be transmitted 
at speeds of 1.2 or 2.4kbits/s. At 32kHz sampling rate, 
the transmission speeds are 1.2, 2.4 or 4.8kbits/s; at 
64kHz sampling rate, the transmission speeds are 1.2, 
2.4, 4.8 and 9.6kbits/s. The transmission bit rates and the 
clock procedure are selectable by a switch. 


Manufacturer 
ANT Nachrichtentechnik, Backnang. 


WT-FM E1 Inband Telegraph 
Equipment 


The inband telegraph equipment WT-FM E1 enables the 
simultaneous and independent transmission of speech 
and voice frequency telegraph (vft) signals in a 
telephone channel. The vft channel (centre frequency 
1.275kHz) occupies the 1.1 to 1.455kHz frequency range 
which makes it possible to use transmission circuits with 
an upper cut-off frequency greater than 2.1kHz. 

The trunk line side can be arranged for two- or 
four-wire operation. 

The system is designed for a nominal telegraph 
transmission speed of 100 baud, however signalling 
speeds up to 200 baud are feasible. The employment of 
the suppressed carrier, equal frequency transmission 
mode permits several equipments to be used for radio 
relay links. 


TECHNICAL SPECIFICATION 
Power supply 

mains: 110 or 220V ac 

battery: 24V dc 

Temperature range: -45 to + 55°C 


TRUNK LINE INTERFACE 

(vft transmission) 

Mode: 2- or 4-wire working 
Modulation: fm 

Marking frequency: 1.325kHz 
Spacing frequency: 1.225kHz 
Telegraph speed: up to 200bd 


SUBSCRIBER INTERFACE 

2-wire single-current operation: 40mA, automatically 
stabilised 

4-wire double-current operation: +20mA 

Ringing converter 

to and from subscriber: 60V/25Hz 

to and from trunk line: 1.6-1.225kHz, adjustable 


OPERATIONAL SPECIFICATION 
Meets climatic and mechanical test requirements of 
VG95332 and DEF-133 


Manufacturer 
ANT Nachrichtentechnik, Backnang. 


WT-FM E71 subscriber box for vhf/uhf operation 


SB-22/PT Manual Switchboard 


The SB-22/PT is a lightweight field-type switchboard 
that can interconnect up to 12 circuits. It can be used 
with local battery telephones (such as the TA-312/PT), 
remote-controlled radio, and voice-frequency teletype. 


Germany (Federal)—Iran/LINE COMMUNICATIONS 


Stand 


ee (o 


369 


Inband telegraph equipment WT-FM E17 


IRAN 


Two units in tandem can handle up to 29 lines (by 
replacing the operator's pack in one unit with five line 
packs). 

Capabilities include conference calling, local in- 
coming and outgoing calls and teletype connections. 
The unit can be powered by a hand-operated 90 to 100 
volts, 20Hz generator, or dry cells. It weighs 13.5kg and 


measures 133 x 406 x 318mm. It meets established US 
military specifications. 


Manufacturer 
Iran Communication Industries, Tehran. 
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DCP-128 Store and Forward 
Telegraph and Data 
Communication System 


This computerised, programmable communication sys- 
tem is designed to replace a manual (torn paper) 
or semi-automatic telegraph centre and provides 
automatic routeing of messages to single or multiple 
addresses, The system automatically connects to the 
public telex/twx network and provides statistics of tariffs 
and charges. High-speed data communication lines 
give access to a host computer data base for storage 
and retrieval, and also provide. high-level network 
interconnection with other DCP-128 centres and other 
data communication networks. 

Military command and control applications include 
air/space defence, air traffic control command man- 
agement systems, surveillance and warning systems, 
and intelligence systems. 


STATUS 
In service with the Israeli government. 


TECHNICAL SPECIFICATION 

Circuit capacity 

low-speed lines: 16-128 

medium-speed lines: 6-14 

Message rate 

peak per s; 1-2 messages 

peak average per 1h: 1000 messages 

per 24h: 12,000 messages 

Message length: average 500 characters or 6 standard 
telex lines 

Storage capacity 

short term retrieval: 24h minimum 

long term retrieval, optional: 30 days minimum 

Codes: all common codes CCITT No 2, CCITT No 5, 
ASCII, EBCDIC 

Protocols: BSC, ISO7, HDLC, SDLC, X25, ECMA and 
others 

Cryptel: optional for higher security levels 

Formats: CCITT F12, CCITT F31, ICAO AFTM, SITA, 
ATA/IATA and others 


TRANSMISSION 

Circuits 

Speed 

low: 50, 75 or 100 baud asynchronous 

medium: 110, 300, 600, 1200, 2400, 4800 or 9600 baud 
asynchronous 

synchronous optional: 1200, 2400, 4800 or 9600 baud 


MTE-153M Multi-line Terminating 
Equipment 


The MTE-153M multi-line terminating equipment pro- 
vides terminal connection for point-to-point lines, cb 
lines and automatic exchanges. Designed for strategic 
command and control applications, it handles 14 lines, 
2-wire lb, 4-wire cb and auto-lines, and can group 
them into three simultaneous conferences with any 
combination of participants. 


TECHNICAL SPECIFICATION 

Power supply: 26.4V, nominal (22-32V) source 
Ringing voltage: 75V on 2k ohm load 
Ringing frequency: 16-25Hz 
Temperature range 

operating: 0 to +50°C 

storage: -20 to + 70°C 

Height: 150mm 

Width: 380mm 

Depth: 240mm 

Weight: 10kg 


SB—42 Field Telephone 
Switchboard 


Field telephone switchboard SB-42 is a military-type 
telephone exchange that can be used for interconnect- 
ing magneto line networks, dialling lines tied to 
automatic exchanges and central battery lines tied to 
manual exchanges. 

The basic constituent units (line and operator’s 
packs) of the equipment are the same as those used in 
the field telephone switchboard SB-22/PT, so that full 
compatibility with other military line equipment exists. All 
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Typical Elbit message switching system 


Type: full-duplex, half-duplex, simplex. Multi-drop and 
multiplexing optional 

Signalling 
double current: 
+20V 

single current: 48mA at 48 or 60V, positive or negative 
stop polarity. RS-232C or current loop 

Addressing: single address and multiple addresses. In 
addition, group addresses up to 11 groups can be 
formed by a supervisor with each group from 2 to 256 
addresses 

Priority 

3 priority levels standard 

top priority: urgent, message to be transmitted immedi- 
ately after current message on line 

2nd priority: routine, message to be transmitted after all 
top priority messages have been transmitted on line 
3rd priority: deferred 

4-priority-level system optional 


+20mA at +48 or +60V; +5mA at 
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Reliability 

built-in self-checking capability guarantees no-fault 
operation and automatic changeover to slave when 
master part of system breaks down. Patching facility 
available for emergency when both master and slave 
fail 

Power supply 

220V ac +10%, 50Hz +1% or 110V ac +10%, 60Hz 
+1% 

non-interruptable power supply recommended for high 
reliability 

Temperature range: -16 to +32°C 

Relative humidity: 10-80% (non-condensing). Systems 
for extended environmental conditions available 


Manufacturer 
Elbit Computers Ltd, Haifa. 
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MTE-153M multi-line terminating equipment 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


units are of the plug-in type for easy maintenance in the 
field, 

The SB-42 accommodates 40 line packs which can 
be divided in any desired proportion between magneto 
and automatic line packs. In addition, the switchboard 
has a dial-switch pack (an optional substitute access- 
ory) and two operator's packs for added reliability. 

Incoming calls are indicated not only by the 
mechanical line signals, but also by a simultaneous 
flashing signal in the call lamps beside the individual 
line switches. These indications are provided by an 
internal flashing system. The line switches serve for 
answering and ringing subscribers and for operator 
intervention. Cords are used to connect parties. 


STATUS 
In production for Israeli armed forces since 1972. 


TECHNICAL SPECIFICATION 

Capacity: 40 lines (magneto or automatic), 2 operator's 
packs in parallel, 7-dial switch pack and 2.5W, 20Hz 
ringing unit with lamp flashing system 

Signalling: mechanical line signals and flashing 
signals in individual call lamps 

Ringer: 2.5W, 20Hz, fed from 24V dc source 

Operating voltage 

external: 24V dc (with call lamps) 

internal: 3V dc (without call lamps) 

Height: 520mm 


Width: 530mm 
Depth: 470mm 
Weight: 45kg 


SW-3000 Mobile Unit Level 
Circuit Switch 


The SW-3000 is a microprocessor-controlled circuit- 
access switch for deployment at small unit level. The 
stand-alone digital machine can be expanded from 30 
to 120 lines in add-on modules of 30. The design 
also includes trunk group interfaces for tie-line 
interconnection. 

The SW-3000 meets MIL-STD-810 and MIL-STD-461, 
and is suitable for use in shelters, apcs and light 
vehicles. In conjunction with the SW-8000 switch it can 
form an integrated tactical network. 


System 415 TDM System 


The System 415 tdm system provides a static military 
transmission system for military communications. Form- 
ing the backbone of a main network, it provides 
communications for all logistic forces. The system is 
capable of handling the following types of channel: 
audio; data (up to 2400 baud) via a modem; direct data 
channels up to 4800 baud with a V24 interface; 


TA-358 and TA-—3580 Digital Voice 
Terminals 


The TA-358 and TA-3580 are digital voice terminals 
(dvts) which use cvsd modulation and comply with 
Eurocom D/1 signalling. Both allow bilateral access to 
external data sources including telegraphy, facsimile 
and RS-232C terminals. 

TA-358 is designed for tactical field use and operates 
at 16 or 32kbits/s. It can be powered locally from an 
external source or from a switch. TA-3580 is a desk-top 
terminal for use at headquarters and other installations. 
Electrically and functionally it is identical to the TA-358. 
The latter, however, meets MIL-STD-810D for vibration, 
sand, dust, and salt fog, and MIL-STD-461A for emc. It 
also has an operational temperature range of -30 to 
+65°C as opposed to 0 to +50°C. The TA-358 
measures 105 x 175 x 240mm and weighs 3kg. The 
TA-3580 measures 110 x 228 x 228mm and weighs 
2kg. 


Manufacturer 
Tadiran Ltd, Tel Aviv. 
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TA-710 Field Multi-line 
Terminating Equipment 


The multi-line terminating equipment TA-710, designed 
for field command and control applications, provides 
communication via point-to-point lines, automatic 
exchanges and radio remote-control. 

The TA-710 supervises up to 16 local battery or auto 
lines or a combination of both. There are seven types of 
module available which can be combined to form a 
variety of configurations providing maximum versatility. 


TECHNICAL SPECIFICATION 

Number of lines: 16 max 

Ringing voltage: approx 60V rms, 20Hz 
Signalling limits: 75V ring generator via 4k ohm line 
resistance (Ib line) 

_ Power supply 

external source: 24V 

dry batteries, type BA-30: 12V 
Consumption (average) 

standby: 40mA 

high traffic: 300mA 

Temperature range 

Operating: -10 to + 55°C 

storage: -40 to +71°C 
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Manufacturer 
Tadiran Ltd, Tel Aviv. 


TECHNICAL SPECIFICATION 
c ( 


apacity: 30-120 lines 
A/D conversion: cvsd 
Trunk bit rate: 512/1024kbits/s 
Trunk interface: AM!, HDB3, NRZ 
Subscriber interface: 1b, cb, 4w cdp 
Power supply: 24V dc, 220/110V ac 
Relative humidity: 95% 
Temperature range: -10 to 55°C 
Height: 280mm 
Width: 462mm 
Depth: 395mm 
Weight: 35kg 


15/30 lines trunk group) 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


telegraphy, 50 baud (vft); facsimile; speech plus two 
duplex; digital interface at 16, 32 or 64kbits/s (cdp 
modulated). 

The System 415 consists of a low-order digital 
multiplexer the principal units of which are the 
zero-order digital multiplexer TAD-415 (M-O), the 
first-order asynchronous multiplexer TAD-1415(M-1) 
and the line adaptor TAD-2415/(la), It is compatible with 
the TAD-200 radiotelephone. 
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SB-42 switchboard 


The high-order system includes a radio, such as the 
TAD-200, and second- and third-order multiplexers. 

State-of-the-art solid-state electronics are used 
throughout and EUROCOM standards are met 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


TA-710 in one of many possible configurations 


Relative humidity: up to 95% at +40°C 
Altitude 

operating: up to 3000m 

Height: 131mm 

Width: 428mm 

Depth: 380mm 


OPERATIONAL SPECIFICATION 
Shock and vibration: per MIL-STD-810C 
Sand and dust: withstands desert conditions 


Manufacturer 
Tadiran Ltd, Tel Aviv. 
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TA-—427A, TA—427B and TA-—429 
Series Field Telephone Sets 


The TA-427A, TA-427B and TA-429 field telephone sets 
are designed as replacements for the 312 field 
telephone. Incorporating dynamic microphones and 
using electronic technology, they are claimed to have 
better transmission characteristics, be more reliable 
and weigh less than their predecessor. Electro- 
magnetically compatible with MIL-STD-461A, they can 
interface with all existing field telephone networks and 
operate with the latest tactical automatic switchboards. 

The three series of telephones all have the same basic 
design. The TA-427A series telephones are of modular 
construction with three types of interchangeable 
signalling module: magneto, rotary dial and dtmf 
keypad. The TA-427B series are of simpler construction 
and are not interchangeable with the TA-427A. The 
TA-429 series are four-wire telephone sets in both 
modular and fixed versions. 

TA-427A series comprises the TA-427AR, the 
TA-427AD and the TA-427AF. The first is equipped with 
a solid-state ringing current generator, replacing the 
conventional hand-crank generator. It serves as 
a magneto type telephone. On pressing the ring 
push-button, a 20Hz signal is sent to the line for a 
duration of three seconds. To obtain a repeat ring burst, 
the push-button must be released and again pressed. 

The TA-427AD version is equipped with a rotary dia 
module, and is suitable for connection to a centra 
battery automatic exchange. 

The TA-427AE version is equipped with dtmf keypad 
module, which also contains a crystal-controlled dua 
frequency tone generator and circuits for microphone 
muting and local sidetone attenuation. The keypad is of 
the waterproof, military 4 x 4 type, and the generated 
tones conform to CCITT and other internationa 
standards. 

The three available versions of the TA-427B series are 
the TA-427BR magneto, the TA-427BF dtmf field 
telephone and the TA-427BD pulse dialling telephone. 

The TA-429 series four-wire field telephone sets have 
the same general design as the TA-427A and TA-427B 
series. The TA-429AF is the modular version and the 
TA-429BF is a more simple unit. 


STATUS 
In production for the Israeli armed forces. 


TECHNICAL SPECIFICATION 

Frequency range: 300Hz-3.4kHz 

Transmit and receive impedance: 600 ohms nominal 
Signalling tone acoustic level 

at 1m distance: 70dBsl minimum 

Height: 95mm 

Width: 240mm 

Depth: 125mm 

Weight: 2.1kg 


TAD-1415 First-order Multiplexer 


The TAD-1415 is a first-order asynchronous digital 
multiplexer with an output stream of 2048kbits/s. It forms 
an integral part of the 415 static transmission system. 

It combines four EUROCOM-compatible delta- 
modulated bit streams of 256, 512 and 1024kbits/s into a 
single stream with a composite rate of 2048kbits/s with 
an accuracy of +50ppm, complying with CCITT 
recommendation G732/1.2. The output can be transmit- 
ted by radio link, twisted pair or coaxial cable. 

The following configurations are available: three 
tributaries of 512kbits/s and one of 256kbits/s combined 
into a bit stream of 2048kbits/s; and tributaries of 1024, 
512 and 256kbits/s combined into a bit stream of 
2048kbits/s. In addition, two, three or four auxiliary 
channels, synchronous or asynchronous, at the rates of 
32 or 64kbits/s can be accepted. 

The delta-modulated voice channels and V24 
synchronous data channels that are transmitted 
through the auxiliary channels use synchronous 
operation. The clock signal interface unit complies with 
CCITT recommendation G703/5. 
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TA-427A telephone set components 


OPERATIONAL SPECIFICATION 
Shock, bounce, vibration, elevation, humidity, sand 
and dust, fungus and immersion: MIL-STD-810C 


TECHNICAL SPECIFICATION 

Number of tributaries: 4 

Number of auxiliary channels: 4 

Number of telephone channels in multiplexed signal: 
56 

Bit rates 

tributaries: 256, 512 or 1024kbits/s +50ppm 
auxiliary channels: 32 or 64kbits/s +50ppm 
multiplexed signal: 2048kbits/s +50ppm 
Multiplexing mode: asynchronous with positive pulse 
stuffing 

Number of bits per frame: 1255 

Digital interfaces 

CCITT: HDB-3 (75 ohm, 120 ohm) 

EUROCOM: AMI (130 ohm) 

NATO: NRZ (50 ohm) 

Channel interfaces 

EUROCOM: cvsd (analogue); cdp (130 ohm) 
CCITT: V24 (data) 

Power supply: 22-32V (42-57V optional) floating 
Temperature range: 0-50°C 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


TAD-1415 multiplexer 


Manufacturer 
Tadiran Ltd, Tel Aviv. 
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TAD-—4300 Remote Control and 
Intercom System 


The TAD-4300 is a shipboard radio remote control and 
intercom system providing access to a secure radio 
system and internal voice communication over fibre 
optic cables. Although designed for shipboard instal- 
lation, the TAD-4300 system can be adapted for other 
applications. 


TECHNICAL SPECIFICATION 
Operating range: 3km 
Bandwidth: 300-4000Hz 
Output power 

loudspeaker: 2W 

earphones: 0.25W 

Power supply: 20-32V dc 
Consumption: 12W 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


TAD-4300 units 


VIC-82 Intercom System for 
Armoured Fighting Vehicles 


The VIC-82 system is based on a central audio 
frequency amplifier and an array of various intercom 
control boxes. It is intended for installation in armoured 
vehicles carrying radio communications equipment of 
the type VRC-12/53, PRC-77/25, PRC-660, VRC-240 or 
GRC-106. 

The system can be used to operate up to four radio 
transceivers and three receivers and operation can be 
effected through any of the system's 11 control boxes. 

From each of the control boxes, one of four 
transceivers and/or three receivers can be operated. 
For reception, any of four audio channels can be 
selected using a panel switch on the control box. A 
switching unit on the central amplifier enables the 
outputs of any or all of the seven receivers to be routed 
into any of the four channels selected on the control 
boxes. Communication between all the control boxes or 
any of the four audio channels is possible in parallel 
with reception from the radio equipment. A fifth position 
on the selector switch on the control panel provides for 
intercommunication only. 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


CD101/CD105 Digital Switches 


The CD101/CD105 are digital communication switches 
able to manage multi-channel interfaces with 8, 16 or 32 
time slots each. They are capable of handling up to 240 
subscribers connected through the MT200 series 
standard delta multiplex. This capacity can be increased 
by interconnection of similar equipment with local-trunk 
facilities. Basic subscriber facilities include priority, 
abbreviated dialling, call hold, call forwarding, call 
transfer, broadcast and conference. 

The switches can operate with an integral timing 
source or be slaved to a local/remote timing source. 
Ease of equipment reconfiguration, saturation routeing 
and auto-adaptive subscriber searching are claimed to 
enhance system survivability. The switches, which can 
be installed in a shelter, on wheeled or tracked vehicles, 
under tents or in the open air, have been designed 
for tactical use in continuously changing networks. 
Network supervision and subscriber reconfiguration 
can be carried out locally or remotely. The equipment 
has been designed to comply with EUROCOM D/1 
specifications. 


STATUS 
The CD101 isin service with Italian Army; the CD105 was 
introduced in mid-1985. 
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VIC-82 units 


ITALY 


TECHNICAL SPECIFICATION 

CD101 

Telephone channels: up to 30 

Channel sampling rate: 16/32kbits/s 

Channel board type: analogue telephone, digital, 
synchronous/asynchronous data 

Multi-channel interfaces: 8 

Power supply: 220V ac +10%, 47-63Hz; or 21-29V dc 
with automatic changeover 

Temperature range: -40 to + 55°C 

Height: 323mm 

Width: 464mm 

Depth: 410mm 

Weight: 40kg 


CD105 

Telephone channels: up to 30 

Channel sampling rate: 16/32kbits/s 

Channel board type: analogue telephone, digital, 
synchronous/asynchronous data 

Multi-channel interfaces: 4 

Power supply: 220V ac +10%, 47-63Hz; or 21-29V dc 
with automatic changeover 

Temperature range: -40 to + 55°C 

Height: 323mm 

Width: 464mm 

Depth: 410mm 

Weight: 42kg 


CD101 digital switch 


Manufacturer 
Marconi Italiana, Genoa. 
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MT201/A Field Telephone Delta 
Multiplexer 


The MT201/A is a telephone delta multiplexer able to 
process up to 15 channels with in-band signalling and 
14 channels with out-of-band signalling. The capacity 
can be increased up to four times by connecting four 
identical equipments in a master-slave configuration. 

The equipment, which can be installed in a tent 
or shelter, has been designed for tactical use in 
continuously changing networks. All the most important 
controls for configuration selection have been placed 
on the front panel to facilitate presetting. Internal 
presetting is provided at unit level for the selection of the 
16/32kbits/s standard. 


STATUS z 
In service with the Italian and other armies. 


TECHNICAL SPECIFICATION 
Mode: clear or encrypted, selectable 
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Number of telephone channels 

in-band signalling: 15 

out-of-band signalling: 14 

Traffic expansibility: 60 channels in master-slave 
Channel sampling rate: 16/32kbits/s selectable 
Channel board type: analogue telephone with or 
without local battery termination, digital, data 
High-speed data board: 2 at 128/64kbits/s 

Line bit rate: 128/256/512/1024/2048kbits/s 

Power supply: 220V ac +10%, 47-63Hz or 21-29V dc 
with automatic changeover 

Consumption 

mains: 40W 

battery: 35W 

Temperature range: -40 to + 55°C 

Relative humidity: max 95% at + 55°C 

Height: 311mm 

Width: 464mm 

Depth: 380mm 

Weight: 32kg 


Manufacturer 
Marconi Italiana, Genoa. 


MT201/B Field Termination for 
Telephone Channels 


The MT201/B provides up to 15 universal terminations 
for analogue telephone channels. 

The equipment, which can be installed in a tent 
or shelter, has been designed for tactical use in 
continuously changing networks. All the most important 
controls for configuration selection have been placed 
on the front panel. No internal presetting is necessary. 


STATUS 
In service with the Italian and other armies. 


TECHNICAL SPECIFICATION 
Number of channel terminations: up to 15 


MT205 Field Telephone and 
Telegraph Delta Multiplexer 


The MT205 is a telephone/telegraph multiplexer. It can 
multiplex/demultiplex up to three telephone and four 
telegraph channels. The capacity can be doubled by 
connecting two MT205s in master-slave configuration. 
Since the telegraph channels are code and baud rate 


Channel termination type: local battery; common 
and automatic common battery, user/exchange side; 
universal 

6-wire bypass: provided by internal presetting 

Power supply: 220V ac +10%, 47-63Hz or 21-29V dc 
with automatic changeover 

Consumption 

mains: 34W 

battery: 25W 

Temperature range: -40 to + 55°C 

Relative humidity: max 95% at + 55°C 

Height: 184mm 

Width: 464mm 

Depth: 380mm 

Weight: 22kg 


Manufacturer 
Marconi Italiana, Genoa. 


independent, they can be easily adapted to different 
users. This facility is obtained by multi-sampling on the 
transmitting path of the telegraph channel and 
detecting by a majority vote criteria on the receiving 
path. Each telegraph channel can handle signals up to 
300 baud at 16kbits/s and 600 baud at 32kbits/s 
maintaining a low intrinsic telegraph distortion. The 
MT205 provides up to three universal terminations for 
analogue telephone channels. 

The equipment is designed for tactical use, sheltered 


AS107 service terminal unit 


MT201/A multiplexer 


MT201/B field termination 


or not, in continuously changing networks. This 
includes wheeled or tracked vehicles, and under 
canvas. Allthe mostimportant controls for configuration 
selection have been placed on the front panel to 
facilitate presetting. Internal presetting is provided at 
unit level for the selection of 16/32kbits/s standard, 
mark-space setting in alarm condition, and mark-space 
setting in steady state. Automatic setting and testing is 
carried out using the AS107 terminal. 


STATUS 
In service with the Italian and other armies. 


TECHNICAL SPECIFICATION 

Number of telephone channels 

in-band/out-of-band signalling: 3 

Channel sampling rate: 32/16kbits/s selectable 
Channel board type: analogue telephone with or 
without local battery termination, digital, data 

Number of telegraph channels: up to 4 

Number of channel terminations: up to 3 

Line bit rate: 128/256/512/1024kbits/s 

Power supply: 220/110V ac +10%, 47-63Hz or 21-29V 
dc with automatic changeover 

Consumption 

mains: 45W 

battery: 37W 

Temperature range: -40 to +55°C 

Relative humidity: max 95% at + 55°C 

Height: 177mm 

Width: 448mm 

Depth: 390mm 

Weight: 23kg 


Manufacturer 
Marconi Italiana, Genoa. 


MT205 multiplexer 


MT241 Delta Multiplexer 


The MT241 is a telephone delta multiplexer able to 
process up to 15 channels with in-band signalling and 
14 channels with out-of-band signalling. Channel 
sampling rate is 16 or 32kbits/s. The equipment also 
provides up to 15 universal terminations for analogue 
telephone channels. This capacity can be increased up 
to four times by connecting four identical equipments in 
master-slave configuration. 

Although designed primarily for fixed applications, 
with the use of shock absorbers the equipment can be 
installed inside shelters or on wheeled or tracked 
vehicles, 


MT245 Telephone/Telegraph 
Multiplexer 


The M7245 is a telephone/telegraph multiplexer able to 
process up to three telephone channels, one half-speed 
data channel and two telegraph channels. It also 
provides up to three universal terminations for analogue 
telephone channels. The capacity can be increased by 
up to two times by connecting two identical equipments 
in master-slave configuration. 

The equipment has been designed to be used in 
tactical or strategic networks. All the most important 
controls for configuration are located on the front 
panel. Internal presetting is provided at unit level for the 
selection of 16 or 32kbits/s channel sampling rate. 


MT301 Field Telephone Delta 
Multiplexer 


The MT301 is a telephone delta multiplexer able to 
process up to 15 traffic channels with in-band 
signalling. This capacity can be increased up to four 
times by using four identical equipments in master-slave 
configuration. In this case each slave can support up to 
16 channels. 

The equipment, designed for tactical use in continu- 
ously changing networks, can be installed in shelters, 
on wheeled or tracked vehicles, under tents or in the 
open. 

Setting and testing the MT301 is carried out using the 
AS107. The multiplexer meets MIL-STD-461/2 for emi 
and rfi. 


STATUS 
Introduced in mid-1985. 


TECHNICAL SPECIFICATION 

Number of channels: up to 15 if master, up to 16 if slave 
Channel sampling rate: 64/32/16kbits/s selectable 
Channel board type: analogue telephone, digital, 
analogue/digital telephone, synchronous/ 
asynchronous data 

Channel termination type: local battery, common and 
automatic common battery (user and exchange side), 
universal, digital user, VR4 interface 

Line bit rate: 256, 512, 1024, 2048kbits/s 

Power supply: 200V ac +10%, 47-63Hz, or 21-29V dc 
with automatic changeover 

Consumption 

mains: 40W 

battery: 35W 

Temperature range: -40 to + 55°C 

Relative humidity: 95% at +55°C 

Height: 177mm 

Width: 448mm 

Depth: 390mm 

Weight: 23kg 


Manufacturer 
Marconi Italiana, Genoa. 


UIS 379 Universal Intercom 
System 


The UIS 379 is designed for deployment in any kind of 
military vehicle including mbts, self-propelled guns, 
apcs and command vehicles etc. 

Intercom configurations vary from vehicle to vehicle 
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TECHNICAL SPECIFICATION 

Number of telephone channels 

in-band signalling: 15 

out-of-band signalling: 14 

Channel sampling rate: 16/32kbits/s 

Channel board type: analogue telephone, digital, 
synchronous/asynchronous data 

Channel terminations: up to 15 

Power supply: 220V ac +10%, 47-63Hz; or 21-29V dc 
with automatic changeover 

Temperature range: -10 to +55°C 

Height: 534mm 

Width: 504mm 

Depth: 415mm 

Weight: 30kg 


Manufacturer 
Marconi Italiana, Genoa. 


MT241 multiplexer 


TECHNICAL SPECIFICATION 

Number of telephone channels 

in-band signalling: 3 

out-of-band signalling: 3 

Number of telegraph channels: up to 2 

Channel sampling rate: 16/32kbits/s 

Channel board type: analogue telephone, digital, 
synchronous/asynchronous data 

Channel terminations: up to 3 

Power supply: 220V ac + 10%, 47-63Hz; or 21-29V dc 
with automatic changeover 

Temperature range: -10 to + 55°C 

Height: 267mm 

Width: 504mm 

Depth: 415mm 

Weight: 15kg 


Manufacturer 


Marconi Italiana, Genoa. MT245 multiplexer 


MT301 multiplexer 


CO-LOADER 


COMMANDER 


TO FIELD 
TELEPHONE SET 


Typical layout of UIS 379 for self-propelled guns 
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in terms of units and crew members. In general, the 
system allows more than one operator to intercommuni- 
cate inside a military vehicle. It also provides the radio 
access from each crew member position. Radio sets can 
be integrated into the vehicle at a later date by adding 
the necessary connecting cable and an intercom 
amplifier 

A typical system could include harness, the Al-379 
intercom amplifier, SC-824 common switching box, 
S-149 chest unit, H-149/BA headset microphone, and 
the LS-166/U loudspeaker. The harness provides the 
means for crew intercommunications and radio access 
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from all crew positions. The primary interface between 
radios and harness is the Al-379. 

Common switching boxes are provided as standard 
at each position. Each crew member has an identical 
chest unit and headset microphone. A cloth bag is also 
provided at each crew position for stowage. Switching 
box and chest unit allow the operator to select both 
radio and intercommunication operations, with full 
monitoring facilities via the loudspeaker. 

For harness purposes, 12 contacts are required 
through the slip rings to reach the driver position (for 
vehicles with turrets). Power supply is routed directly 


JMTC-T5, JMTC-T10, and 
JMTC-T20 Electronic Exchanges 
Number 2 


These are field electronic exchange equipments intro- 
duced in the late 1970s mainly for use at division and 
regiment level. 


JMTC-T12 Telephone Exchange 


This is a vehicle-mounted, automatic exchange, mainly 
for use at army division level. 


TECHNICAL SPECIFICATION 
Main power source: 24V dc 


JTA-T1 Portable Telephone 
Number 1 


This portable telephone is intended mainly for field use. 


JAPAN 


TECHNICAL SPECIFICATION 

Exchange system: electronic time division switching 
Switching system: accumulation program 
Signalling system: common line 

Numbering system: 4-figure 

Synchronisation system: sub and independent 
Channel system: 4-wire, time-space-time form 
Power supply: 100V ac + 10%, 50/60Hz 


Switching system: all common switching system 
Exchange system: automatic 

Number of subscriber circuits: 120 (capacity) 
Hook-up lines (automatic): 30 (capacity) 

Trunk lines (automatic): 50 (capacity) 

Power supply: 100V ac (mobile generator) 
Weight: 2500kg 


TECHNICAL SPECIFICATION 

Range: 36km approx (using JWD-1/TT) 
Power supply: 3V dc (JBA-30 x 2) 
Weight: 3kg approx 


K-AN/TCC-7 Telephone Carrier 
System 


K-AN/TCC-7 provides 12 telephone channels over 
either non-loaded spiral four cable systems or radio 
relay systems (such as K-AN/TRC-24) or both in 
tandem. It provides long-distance high quality circuits 
which can be used for voice, telegraph, facsimile 
and data transmission. Repeaters, K-AN/TCC-8 and 
K-AN/TCC-11, are required for operation over spiral 
four cable systems. The main components of the 
K-AN/TCC-7 are a telephone modem K-TA-219/U, 
power supply K-PP-826/U, and accessory assembly. 


K-SB-—22/PT Switchboard 


The K-SB-22/PT is a lightweight field-type switchboard 
that can be interconnected with up to 12 circuits. It 
can be used for local battery telephones (such as 
TA-312/PT), remote-controlled radio, and voice- 
frequency teletype. Two units in tandem can handle up 
to 29 lines (by replacing the operator's pack in one unit 
with five line packs). 

It can handle conference calls, local incoming 
and outgoing calls, PTT radio circuits, and teletype 
interconnections. 

The switchboard consists of one operator's pack, 12 
line packs housed in an aluminium case and a 
handset/headset stored in a protective housing. Each 
switchboard is provided with an accessory kit. 


K-TA-1/PT Telephone Set 


The K-TA-1/PT is a portable, sound-powered telephone 
set for field and point-to-point communication. It can be 
used with another K-TA-1/PT or different type of field 
telephone set and magnetic switchboard. 

It can be employed under all outdoor conditions and 
can be used without a battery. 


KOREA (REPUBLIC) 


STATUS 
In service with the South Korean armed forces. 


TECHNICAL SPECIFICATION 

Voice frequency band: 300Hz-3.4kHz 
Transmission bandwidth 

cable: 8300Hz-99kHz 

radio: 300Hz-68kHz 

Number of channels: 12 


Manufacturer 
Gold Star Electric Co Ltd, Seoul. 


TECHNICAL SPECIFICATION 
Number of trunks or lines: 12 
Ringing circuit: hand-operated generator, 
90-100V rms 

Protection: lightning arrestor for each line 
Power requirement: 2 < 3V (4 BA-30 batteries) 
Temperature range 

operating: -40 to +65°C 

Height: 133mm 

Width: 406mm 

Depth: 317mm 

Weight 

12 circuits: 19.8kg 

29 circuits: 39.6kg 


20Hz, 


TECHNICAL SPECIFICATION 

Frequency range: 300Hz-4kHz 

Incoming signal: buzzer sound (variable) and luminous 
indicator, simultaneously 

Outgoing signal: 20Hz, 65-80V rms 

Power requirement: none (sound power only) 
Working limits 

field wire (WD-1/TT): 2.5km 


from the vehicle's +24-volt dc negative earth power, 
through a distribution box, to the transceivers and 
the intercom amplifier. External extension of the 
radio-intercom system, controlled by the driver, is 
obtained by means of additional assemblies. 


STATUS 
In service with Italian Army for a range of military 
vehicles in various system configurations. 


Manufacturer 
LA.RILMA.R.T SpA, Rome. 


Manufacturers 
Nippon Electric Co. 
Fujitsu. 

Mitsubishi Denki. 


Manufacturers 
Anritsu Denki. 
Hasegawa Denki. 


Manufacturer 
Oki Denki. 


K-AN/TCC-7 system 


Manufacturer 
Kuk-Je Telecommunications Industrial Co Ltd, Seoul. 


Weight 
incl carrying case: 1.29kg 


Manufacturer 
Kuk-Je Telecommunications Industrial Co Ltd, Seoul. 


K-TA-—312/PT Telephone Set 


The K-TA-312/PT is used as a local battery or common 
battery or local battery with common battery signalling. 
It can be employed under all outdoor conditions and 
can be desk- or wall-mounted. It provides a receptacle 
for connecting a handset/headset which can be used in 
place of a handset. It can be used to control the 
operation of a remote equipment, such as a radio set. 


K-TCC-15 Delta Mux 
Transmission Equipment 


The K-TCC-15 converts 15 individual analogue speech 
signals (from 300Hz to 3.4kHz) and data into digital 
signals by the continuously variable slope delta (cvsd) 
modulation method and multiplexes these digitised 
signals by use of time division multiplexing, and vice 
versa. 

The sampling frequency in the analogue-to-digital 
conversion is 32kHz and the combiner circuits involved 
in the multiplexing panel enable the bit streams of two 
multiplex units to be interleaved for synchronous 
master-slave operation. Bit rates used for transmission 
are 512/1024kbits/s. 


K-TCC-16 Line Terminating Unit 


The K-TCC-16 line terminating unit provides power- 
feeding for the K-TCC-17 unattended repeater. It 
contains an order wire facility. The multiplex signals 


K-TCC—17 Unattended Repeater 


The K-TCC-17 unattended repeater regenerates digital 
signals when links greater than 2.4km are required. 
Each repeater consists of a regenerator circuit and an 


SB-3090 and SB-—6090 Tactical 
Switchboards 


The SB-3090 switchboard provides 30 subscriber lines, 
extensible to 60. It is a stored program controlled 


MILTEX Automatic Tactical 
Circuit Switch 


Hollandse Signaalapparaten and GTE Government 
Systems Corporation have jointly developed MILTEX, a 
ruggedised automatic telephone exchange for use by 
military units in tactical environments. MILTEX meets the 
applicable EUROCOM requirements and forms the 
basis of an integrated tactical communications system, 
DELTACS, in which circuit, message and packet 
switching techniques are used. Alternatively, MILTEX 
can be used as a stand-alone exchange. 

A MILTEX switch accommodates several multi- 
channel traffic links (ports) which are modularly 
expandable. Each port carries 16, 32 or 64 full duplex 
channels for voice, telegraphy, data or facsimile up to 
a maximum of 512 channels. Multiplexers for the 
connection of subscribers or special installations such 
as a store and forward cell, or another switch, can be 
connected to each port. Delta modulation is used to 
digitise voice. MILTEX includes bite facilities and 
associated diagnostics. The man-machine interface is 
achieved via an intelligent terminal. MILTEX software 
incorporates system control functions. 

MILTEX automatically establishes a connection from 
any calling subscriber to any called subscriber, 
wherever they may be located in the network. A MILTEX 
network can be divided into several autonomously 
operating parts that can be re-combined to form one 
complete system. MILTEX is processor-controlled so 
that processors and their data bases are automatically 
and continuously updated with respect to the structure 
of the network and the status of switches and 
subscribers. MILTEX networks provide dialled connec- 
tions, switched hot-lines and sole-user circuits. The 
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TECHNICAL SPECIFICATION 

Frequency range: 300Hz-3.4kHz 

Incoming signal: buzzer with variable sound 

Outgoing signal: 20Hz, 90-100V rms, more than 1.75W 
Power requirement: 1.5V dc (2 BA-30 batteries) or 3V 
dc external battery source 

Working limits 

field wire (WD-1/TT): 35km 

lead-covered cable (19 gauge): 48km 

open-wire line (W-Z 14AWG copper): 370km 


In addition to the K-TCC-15, a typical set-up would 
include the K-TCC-16 line terminating unit and the 
K-TCC-17 unattended repeater. 


STATUS 
In service with the South Korean armed forces. 


TECHNICAL SPECIFICATION 

Modulation method: cvsd 

Multiplexing method: time division 

Channel spacing: 32kHz 

Number of channels: 15 

Transmission bit rate 

15 channels: 512kbits/s 

30 channels: 1024kbits/s 

Voice signal: 300Hz-3.4kHz 

Power supply: 110/220V ac, 47-400Hz; 24V dc 


from the K-TCC-15 are converted into bi-polar signals 
suitable for transmission over the spiral four cables. Any 
cable breaks or defects can be automatically searched 
and maintained by the fault-locating function of the 
K-TCC-16. 


order wire circuit. Power for the repeater is provided by 
the K-TCC-16. 


Manufacturer 
Gold Star Electric Co Ltd, Seoul. 


switchboard with a range of subscriber features and 
services. It is compatible with present analogue 
equipment. 

The SB-6090 switchboard provides 60 subscriber 
lines, extensible to 120. It is a time division, non-blocking 
switch with a range of digital and analogue interfaces. 
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Weight 
incl carrying case with manual: 4.75kg 


Manufacturer 
Kuk-Je Telecommunications Industrial Co Ltd, Seoul. 


Consumption: 70W max 
Temperature range 
operating: -40 to + 50°C 
storage: -50 to +60°C 
Relative humidity: 98% 
Height: 206mm 

Width: 390mm 

Depth: 440mm 

Weight: 30kg 


Manufacturer 
Gold Star Electric Co Ltd, Seoul. 


Manufacturer 
Gold Star Electric Co Ltd, Seoul. 


Manufacturer 
Gold Star Electric Co Ltd, Seoul. 


MILTEX switch 


latter includes automatic re-connection after inter- 
ruption. A wide variety of end-user equipment can 
be accommodated, includng digital and analogue 
telephones, telegraphy and data terminals. 


Manufacturers 

Hollandse Signaal BV, Huizen. 

GTE -Government Systems Corp, Needham Heights, 
Massachusetts. 
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MTR 30/31 Deltamux 
Deltamodulation Multiplexer 


The MTR 30/31 is a delta modulation multiplexer/ 
demultiplexer for up to 31 full duplex channels. It 
provides a wide variety of subscriber interfaces 
for EUROCOM voice and data. Main features are 


SOTAS Armoured Vehicle 
Intercom 


SOTAS is a two-wire intercom system for armoured 
vehicles. Its manufacturers claim that whatever the 
background noise, or the operator's position, SOTAS 
enables full duplex conference communications be- 
tween crew members, as well as direct access to mission 
radios and field telephones. 

SOTAS is based on a central switch unit and an array 
of a maximum of nine intercom control boxes including 
a commander control box, crew control boxes and an 
outboard control box. Voice, data and control signals 
are distributed via a single coaxial box. Up to four radios 
of any type, a field telephone and data terminals can be 
connected. Radio selection and operation is possible 
from each control box in the simplex, duplex and 
retransmission modes 

SOTAS can be used by ground forces in any 
armoured vehicle, including tanks, apcs, self-propelled 
guns and command vehicles. 


STATUS 
Prototype equipment produced 1987. 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen. 


Schematic of SOTAS installed in a tank 


Deltamux Intelligent Subscriber 
Access Unit 


The Deltamux is a 15-channel (alternatively 30-channel) 
time division tactical multiplexer with microprocessor- 
controlled signalling interfaces towards subscribers 
and EUROCOM switched networks. The voice modu- 
lation method is delta modulation with syllabic com- 
panding according to EUROCOM D/1-IAB with 16 or 
32kbits/s sampling rate. The signalling protocols are 
according to EUROCOM D/1. The equipment is built to 
military specifications. 

Virtually any type of subscriber equipment, analogue 
as well as digital, can be connected directly to the 
Deltamux. The mode of operation is programmed on the 
front panel keypad. A Deltaphone digital telephone can 
be connected via two-wire subscriber lines (most other 
multiplexers require four wires) which means that only 
half the amount of cable need be laid out. 
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microprocessor control, non-volatile memories, built-in 
test-equipment, drop/insert facilities, and a built-in 
keypad/display with menu-driven control. 

The latter enables the operator to configure the 
system in a number of modes using the keypad and 
display. Modes include plain multiplexer, stacked 
multiplexer and drop/insert. 


CENTRAL SWITCH BOX 


COMMANDER CONTROL BOX 


CREW CONTROL BOX 


OUTBOARD CONTROL BOX 


RADIOS 


LOUDSPEAKER BOX 


CTO ORON O10) 


NORWAY 


The patented two/four-wire converter automatically 
compensates for varying transmission parameters of 
the field cable. Line length with two-wire field cable, 
using the Deltaphone in full duplex at 32kbits/s, is 8km 
maximum (with better cable this distance can be 
increased). 

While normally used as an access point to a 
EUROCOM-based stored-program controlled switched 
network (the signalling required in such a network is 
provided for), the Deltamux can also work against an 
existing analogue multiplex system, or in a simple 
point-to-point configuration. 

lf a fault is discovered, an operator uses the front 
panel keypad to set up a simple test procedure to locate 
it. Field repairs are carried out simply by changing the 
plug-in sub-units. No tuning or :cprogramming is 
needed as the new sub-unit is automatically pro- 
grammed to the correct mode of operation. 


STATUS 
In production for the Norwegian and Swedish armed 


Deltamux subscriber access unit 


STATUS 

Deltamux technology is used in the Royal Netherlands 
Army ZODIAC programme which is currently under 
evaluation. 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen. 


forces as well as armed forces in other European 
countries, and the Far East, Middle East and Africa. 


TECHNICAL SPECIFICATION 

Tdm interface - - 
EUROCOM A and C available by keypad programming 
tdm rate: 512kbits/s 

lightning and emp _ protection: 
interface 

Synchronisation 

switched network: internal clock will be synchronised 
with frequency of incoming signal 

point-to-point: Deltamux will synchronise to mean 
frequency of local and remote units 

external clock: using keypad, operator can program 
Deltamux to be synchronised to external clock 

external units: separate 512kHz clock output provided.” 
Clock stability +2ppm, referred to 8.192MHz, -40 to 
+ 85°C oscillator temperature 

Analogue subscriber interface 

2- and 4-wire + e&m 

types of equipment: field telephone (lb and cb), 
automatic exchange and automatic dial telephone 
Digital subscriber equipment: interface complies with 
EUROCOM D/1-D/4 2- or 4-wire duplex 

Power supply (built-in): can be strapped for 110 or 
220V +15/-10%, 45-410Hz. Superior transient and 
over-voltage protection, Automatic switchover to battery 
without loss of synchronisation if ac voltage fails 

Input voltage: 24V dc (+ 8/-4V) 

Consumption 

standby: 28W 

mean value: 40W 

max: 65W 


as for subscriber 


OPERATIONAL SPECIFICATION 

Lightning and emp protection: withstands emp field as 
specified in DEF-STAN 07-55 (Part 2) Section 5/1 
radiation, Test E1 Category B 


Manufacturer 
A/S, Elektrisk Bureau, EB Defence, Nesbru. 


MILCOM Military Automatic 
Branch Exchange (MABX) 


The MILCOM mabx is a military automatic branch 
exchange which has a distributed control system based 
on microprocessors. It is part of the integrated military 
service system MILCOM, for transit and regional/local 
networks. The switch is purely digital and is constructed 
according to CEPT/CCITT-standardised pcm with 


Minimux 12-channel Tactical 
Multiplexer 


The Minimux is a tactical multiplexer for 12 telephone 
channels, 2 teleprinter channels and 1 order-wire 
channel (which can also serve as an extra telephone 
channel). 

The 15 communication channels are frequency 
multiplexed in a suitable frequency band for direct 
transmission via radio link or spiral-four carrier cable. 
By connecting two Minimuxes together, it is possible to 
double the channel capacity, giving a maximum of 30 
channels. 

The use of integrated circuits has made it possible to 
pack all 15 channels into one fully self-contained unit 
weighing 17kg. All circuits are built into the Minimux, 
including two/four-wire converters, ringing generators, 
current generators for the teleprinters, carrier frequency 
generator, and testing equipment. No external interface 
equipment is needed to connect the subscriber lines or 
radio link. 

It is compatible with most fdm systems operating in 
the CCITT B-band. Connection to the public (PTT) 
telephone network is achieved by ZAG auto-repeaters. 
Tactical network subscribers can then use automatic 
telephones for direct communication with PTT users (or 
private exchange extensions). 

The telephone channels of the Minimux are compat- 
ible with CCITT 12-channel (B-band) equipment, 
provided that levels are adapted in the transmit and 
receive direction. 

The Minimux sub-units are of the plug-in type. Each 
channel is a complete and self-contained unit, which 
can be replaced easily if a fault occurs. 

Most voice ciphering systems for analogue telephone 
circuits can be used with the Minimux telephone 
channels. Digital ciphering equipment can be used on 
the teleprinter channels. 


STATUS 
In production for Norwegian and Danish armed forces. 


TP-6N Field Telephone Set 


The TP-6N field telephone set was developed in 
co-operation with the Norwegian armed forces. It is a 
lightweight, waterproof electronic unit available with 
push-button or rotary dial unit. It consists of an 
olive-green H-67N-type handset and an olive-green 
case with printed circuit-board and batteries. The 
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64kbit/s per channel. The analogue/digital conversion 
is based on 8 bits according to A-law. 

It is possible to expand the capacity of the mabx to 
more than 10,000 lines. Also, the switch is designed to 
cover communication needs with regard to data and 
text as well as voice. 

The mabx can be established as a separate unit in a 
conventional pabx-type configuration or in a number of 
network configurations, eg as a star-type network, a 
meshed network or as a combination of both. 

Traffic calculations and simulations show that the 
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mabx connected as a network and using the MILCOM 
infrastructure transit facilities can be extended to a size 
of about 100,000 lines. All subscriber facilities available 
on one mabx also are available across the entire 
network. 


Manufacturer 
Standard Telefon og Kabelfabrik A/S, Oslo. 
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Minimux 


TECHNICAL SPECIFICATION 

(valid in temperature range of -40 to + 55°C) 
Frequencies (If side) 

telephone channels: 300Hz-3.4kHz; 4kHz spacing 
order wire: 300Hz-2.5kHz 

Frequencies (hf side) 

12 channels, B-band: 60-108kHz 

12 channels, Y-band: 6-54kHz 

order wire: 300Hz-2.5kHz 

pilot: 84.08kHz B-band, 29.92kHz Y-band 

vft channel 1: 3kHz 

vft channel 2: 3.48kHz 

Signalling 

telephone channels: 3.825kHz 

order wire: 1.6kHz 

Test frequency, all channels: 1kHz 

Carrier frequencies: 12, 16, 20, 24, 80, 84, 96, 114 and 
120kHz 

Telegraph channels 


handset is moulded in reinforced plastic and the case Is 
aluminium alloy. 

The handset includes a microphone, earphone and 
press-to-talk switch. A belt-clip can be snapped on. The 
earphone end of the handset is shaped to fit under a 
field helmet. The microphone and the earphone are 
identical insets. An incoming call will be heard as a 
wobble-tone. A ‘snap-on’ dial unit converts the 
telephone from local battery (Ib) to common battery (cb) 
operation. 


TP-6N field telephone (cb version) with dial unit 


Frequency shift: + 120Hz 

Keying speed (nominal): 200 baud 
Single current: 40mA 
Double current: +20mA 
regulated) 

Power supply 

mains: 160-300V (nominal 220V), 40-60/360-440Hz 
battery: 20-30V (nominal 24V) 

automatic switchover to battery at mains failure 
Consumption: 65W max 

Height: 128mm 

Width: 470mm 

Depth: 410mm 

Weight: 20kg 


(current automatically 


Manufacturer 
A/S Elektrisk Bureau, EB Defence, Nesbru. 


Space is provided within the case for three BA-30 
battery cells, three rechargeable nickel-cadmium cells, 
or two lithium cells. When the telephone is used eight 
hours a day at a rate of six calls per hour, of which half 
are incoming calls, the battery life will be approximately 
three and a half months if the average conversation 
lasts for two and a half minutes and the outgoing call 
signal lasts for three seconds. 

It is fully compatible with traditional magneto and cb 
telephone systems. 


STATUS 
In production. The set has been delivered in large 
quantities to armed forces in 16 countries. 


TECHNICAL SPECIFICATION 

Frequency range: 300Hz-3.4kHz 

Range covered through type WD-1/TT field wire: 
30-35km 

Speech level: send, receive and sidetone reference 
equivalents comply with international recommendations 
Impedance 

1kHz: 600 ohms 

Temperature range: -40 to + 55°C 


SIGNALLING OSCILLATOR 
Frequency 

no load: nominal 35Hz 
load 3k ohm: nominal 25Hz 
Voltage 

no load: nominal 90V 

load 3k ohm: nominal 55V 


SIGNALLING TONE 

Frequency: 2kHz approx 

Acoustic level 

1m distance: 75 phons 

Battery voltage: 4.5V 

Power supply: 3 BA-30 cells or equivalent ni-cad or 
lithium cells 
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Consumption 
speech: 8mA 
call: 5|00mA 


HANDSET 
Height: 55mm 
Width: 70mm 
Length: 210mm 
Weight: 0.23kg 


CASE 

Height: 47mm 
Width: 100mm 
Length: 233mm 
Weight: 0.95kg 


H-—1189 GR Handset 


The H-1189 GR handset is manufactured according to 
NATO military specifications, it meets MIL-STD-810C 
and is suitable for operation in a wide variety of 
conditions. Interconnections are made via a multicore 


P/BLC—101 Field Telephone 


The P/BLC-101 is designed for both indoor and 
outdoor use and is compatible with all existing field 
telephone networks and tactical automatic switch- 
boards. The handset is designed for use by a helmeted 
soldier. Features of the P/BLC-101 include optical 


CANVAS BAG 

Height: 65mm 

Width: 185mm 

Length: 260mm 

Weight 

0.33kg 

complete with battery: 1.75kg 


OPERATIONAL SPECIFICATION 
Complies with DEF-133, L8, exposed and immersible 
ground equipment 


Manufacturer 
A/S Elektrisk Bureau, EB Defence, Nesbru. 


TP-6N field telephone (Ib version) in carrying bag 


PORTUGAL 


(7 wire) cable with plug or terminals and the unit has a 
press-to-talk switch capable of more than 10 million 
operations. The handset weighs 0.27kg without cord 
and 0.38kg with cord. 


Manufacturer 
SISTEL, Comunicacoes e Automacao Sistemas, SA, 
Lazarim. 


H-1189GR handset 


ringing indicator, sensitive electronic buzzer with 
volume control, pushbutton electronic ringer, and 
optional amplifier for long line weak signals. The unit 
operates in the 300 to 3400Hz frequency band and 
meets MIL-STD-810C. The P/BLC-101 measures 96 x 
240 x 125mm and weighs 2.1kg. The unit operates from 
a 4.5V battery power supply. 


ABM Portable Switchboards 


Designed for extra-heavy duty, the ABM portable 
switchboards offer temporary telecommunications 
capability for a broad range of military and civilian 
applications. 

Incoming lines to the switchboards are connected to 
external terminal boxes by heavy-duty, waterproof line 
cables. The boxes are equipped with over-voltage 
protectors which ensure that lightning or other 
over-voltages will not damage the switchboard. 

Built-in interference suppression devices mean that 
ABM switchboards can be used side-by-side with radio 
equipment. 


ABM 201 with ABM 940 extension unit for 40 lines 


SWEDEN 


12 plus 3 line spc switchboard, ABM 301 


Line terminal box and cable for ABM 101, 103, 201 and 3071 switchboards 


Manufacturer 
SISTEL, Comunicacoes e Automacao Sistemas, SA, 


The switchboards are available in two basic versions: 

Magneto switchboards ABM 101 and ABM 201 each 
offering 40 lines and a smaller version ABM 103 offering 
10 or 14 lines. Where more lines are needed, two 
switchboards of the same type can be coupled together. 
By adding 40-line extension units to two ABM 201 
switchboards, a maximum capacity of 160 lines is 
achieved. 


AXT 101 Exchange and AXT 121 
Transit Exchange 


AXT 101 is a processor-controlled telephone system 
fulfilling the operational telecommunication require- 
ment in military operational centres (eg air defence 
centres). The AXT 121 version is designed to meet the 
requirements of strategic networks, offering secure 
communications in transit, as well as local applications. 
Both versions are based on the AXE exchange adapted 
to military requirements. 

AXT is a fully-electronic system built around a digital 
switch, a mini-computer, a number of micro-computers, 
and other space-saving components. It provides a great 
number of facilities combined with simple operation and 
maintenance. A redistribution of lines or radio channels 
is, for instance, performed merely by filling in the 
applicable data in a pre-programmed table set up on 
the chief operator's visual display terminal. 

Priority functions ensure that important connections 
can always be set up and it is also possible to cut in on 
other calls. 

The AXT 101 communications panels are provided 
with call keys for set-up of the most frequent internal 
and external calls without dialling. The panels are of 
different designs to meet different needs. 


DX 111 Multipurpose Field 
Exchange 


The DX 111 integrates a switch, a multiplexer and a 
system supervision capability in one unit. A number of 
identical DX 111s can be connected to each other so 
forming a complete distributed exchange. 

Each unit serves 16 subscribers or lines which can be 
digital or analogue. The channel bit rate is 16 or 
32kbits/s and the delta modulation and signalling are 
according to EUROCOM D/1. 

DX 111 units are interconnected with fibre optic links, 
radio relays or other transmission equipment according 
to EUROCOM D/1 interface A/B. The exchange unit has 
three ports for linking to other DX 111s in the network. 
There are also two ports which are used for connection 
of bulk encryption equipment and one giving access to 
the 16 extensions in multiplexed form. 

The distributed exchange can fulfill three functions 
— a distributed field exchange (at, for example, 
headquarters), an area coverage communication 
system, and an access exchange interconnecting local 
and area coverage networks. 


TECHNICAL SPECIFICATION < 
Loop bit rates: 1024, 512, 256, 128, or 64kbits/s 
Number of channels in loop: 32, 16, 8, or 4 
Number of extensions: 16 analogue or digital 
Temperature range: -40 to +55°C 


LU 470 Fibre Optic Transmission 
System 


The LU 470 fibre optic system is designed for 
transmission at data rates up to 2048kbits/s and up to 
4km distance without repeaters. Each LU 470 terminal 
unit contains two transmitting and receiving units (dual 
system) housed in a 483mm MIL qualified housing. The 
unit can act as a double terminal or as an optical 
repeater. The LU 470 is normally supplied with bipolar 
AMI interfaces compatible with EUROCOM A, B and D. 
As an option, interfaces for pcm systems are also 
available. 

Both transmission systems include complete digital 
order-wire facilities accessible from a common bandset 
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Automatic stored-program controlled (spc) switch- 
board ABM 301 for 12 common battery (cb) automatic 
extension lines plus three city lines. Four of the 
extensions can be converted into magneto lines. Three 
switchboards can be connected together to obtain 36 
plus 9 lines. 


A display with eight alpha-numeric characters above 
each key shows the name or designation of the 
subscriber assigned to the key. On incoming calls the 
calling subscriber can be identified on the display 
before answering. 

An operator is also offered a continuous survey ef the 
busy state on the lines assigned to his panel. 

AXT systems use common channel signalling. 


STATUS 
In operation with a number of defence forces. Some 
public installations. 


TECHNICAL SPECIFICATION (STANDARD VERSION) 
Switch: digital, working according to time multiplex 
principle 

Attenuation: 0dB 

Capacity 

AXT 101: 450 channels 

AXT 121: up to 1350 channels, 30/32 channel pcm or 
analogue 

Availability: full 

Internal congestion: none 

Control principle: processor control with mini- and 
micro-computers 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


AXT 101 switching equipment 
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OPERATIONAL SPECIFICATION 
Complies with DEF-133, Table 13, ground equipment 


Manufacturer 
Telefonaktiebolaget LM Ericsson, Public Telecommuni- 
cations Division, Stockholm. 


DX 111 


Environmental: meets military specifications 
Mains voltage: 200-250V ac, 45-65Hz, 21-32V dc 
Power consumption: 70VA or 50W 

Height: 222mm 

Width: 441mm 


'@ jf 


Depth: 311mm 
Weight: 30kg 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


LU 470 optic line terminating unit 
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on the front panel and, via digital four-wire interfaces 
allow automatic relay of digital order-wire transmission 
from the RI 420 radio relay or other LU 470s. 

The two-fibre optical cable used together with the LU 
470 unit is designed for field use and supplied in 1km 
lengths on drums easily carried by one man. The cable 
is fitted with hermaphroditic fibre optical connectors 
said to allow simple interconnection of several cable 
lengths. Both ends of the cable are accessible on the 
drum without unwinding the cable. 


Radio Access Point System 


The radio access point (rap) system is designed to 
provide a link between a combat.radio system and 
either civilian or military (tactical or strategic) switched 
telephone systems. 

In operation, the system provides the subscriber in the 
telephone network with a direct and automatic contact 
with users of combat radio sets. The normal services 
provided by a modern telephone network are also 
available to every combat radio. Each system can 
handle up to four combat radio nets. 

The rap is built up of three different units: the radio 
access unit RP 460, the dialling unit RP 461, and the 
operator's unit RP 462. 

The RP 460 contains four independent rap channels 
holding radio/telephone interface and control circuitry. 
The telephone side can be connected to any two- or 
four-wire telephone network. Each rap channel is 
connected to a vhf combat radio set. 

All radio sets in the combat radio net, or a selected 
number of them, can be equipped with the RP 461 which 
contains electronics for transmitting number codes. 

The rap system is designed to operate with the 
PRC-77 or similar radio sets, but can be adapted to 
other units. 


TECHNICAL SPECIFICATION 

RP 460 

Mode of operation: simplex 

Number of rap channels: 1-4 

Interface 

telephony side: 2-wire and 4-wire + eandm 

radio side: designed for PRC-77 and VRC-12 but can be 
adapted to other radio sets 

Consumption: 5W (fully equipped) 

Power supply: 185-276V ac, 45-65Hz and 21-32V dc 
Environment: meets military specifications 

Height: 132mm (3 modules) 


DT271 Digital Telephone 


The DT 271 is a processor-controlled telephone 
designed for tactical communications systems. Two 
different versions are available — the DT271K for use in 
shelters and the DT271F with nemp protection for use in 
the field. Speech coding is 32kbits/s with adaptive delta 
modulation and the DT271 can be connected via 2- or 


FLWA 68 Loudspeaker Telephone 


The FLWA 68 is a portable, multi-purpose loudspeaker 
telephone using the local-battery (lb) system. It 
combines the advantages of a field telephone with 
reproduction by loudspeaker. The stable structure of 
the FLWA 68 fulfils the requirements of service in the 
field. 

FLWA links are installed on two-wire telephone lines 
as used for field telephones. Up to six FLWAs can 
operate parallel to the same line. Operation with other 
types of Ib telephones (field telephones etc) is possible. 
The operating range of FLWA communication is up to 
9.65km. For transmission, magnetic and dynamic 
microphones can be used. For reception, a built-in 
loudspeaker and three plugs for handsets and ear- 
phones are provided. 
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TECHNICAL SPECIFICATION 

Transmission: duplex on 2-fibre optical cable 
Transmission distance: up to 4km without repeater 
Type of optical connector: hermaphroditic field type 
Number of optical systems: 2 independent systems 
including digital order wire in each unit 

Data rates: 256-2048kbits/s 

Electrical interface: bipolar AMI, pcm as option 
Order wire: digital 16kbits/s 

Power supply: 185-276V ac and 21-32V dc 

Height: 132mm 


Width: 437mm 
Depth: 260mm 
Weight: 13kg 


OPTICAL FIELD CABLE 

Type: non-metallic 2-fibre cable for field use 
Length: 1km 

Weight: 27kg incl drum 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


Elements of rap system 


Width: 482mm 
Depth: 339mm 
Weight: 12kg 


RP 461 

Height: 190mm 
Width: 95mm 
Depth: 36mm 
Weight: 0.8kg 


SWITZERLAND 


4-wire circuits to an automatic exchange. Data 
connection is via a V.24 (RS-232C) interface. The unit 
operates from 14 to 56 volts dc(cb) or 22 to 30 volts 
dc(lb) and weighs less than 3kg. Signalling is according 
to EUROCOM D/I. 


Manufacturer 
Radiocom, Solothurn, Switzerland. 


DT271 telephone 


Power supply is either an external 24-volt dc power 
source, or dry batteries. 


TECHNICAL SPECIFICATION 

Microphone input: 1-2mV/approx 1k ohm 
Amplification: 51 +1dB 

Output: 400-800mV 

Loudspeaker output 

dry battery supply: 2W max 

25.5V external power source: 4W max 

Earphones output: max 1V for 1k ohm 

Power supply: 9-12/20-30V dc dry batteries/external 
source 

Consumption: approx 120/530mA for transmission/2W 
loudspeaker output 

Effective operation time: approx 10h at send/receive 
ratio 10:1 with 2W loudspeaker output 

Temperature range: -25 to + 60°C 


RP 462 

Height: 190mm 
Width: 95mm 
Depth: 36mm 
Weight: 0.8kg 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


Relative humidity: sprinkle and swell waterproof, up to 
95% relative humidity 

Mechanical stability: max 10g acceleration by vibration 
between 5 and 10Hz, max 20g acceleration by shocks, 
fall of approx 1.5m to wooden floor without serious 
mechanical or electrical damage 

Height: 267mm 

Width: 305mm 

Depth: 171mm 

Weight 

excl dry batteries: 6.8kg 

incl dry batteries: 8.16kg 


Manufacturer 
Zellweger Uster Ltd, Hombrechtikon. 


FT272 WTF Field Telephone 


The FT272 WTF field telephone is designed for use by 
observers at forward look out posts. It is suitable for 
2-wire communications at distances up to 50 metres. 
The unit’s frequency range is 300 to 3400Hz with a 
nominal impedance of 600 ohms speech and 1000 
ohms ringing. A special operating mode is available for 


H 80 Manual Telephone 
Switchboard 


The H 80 is a manually operated cord exchange 
designed for emergency military use. The switchboard 
can be adapted to handle different subscriber numbers 
and types of terminations up to its full capacity of 180 
subscribers. Modules are available for local battery 
trunk, central battery and service lines as well as 
conference connections. Call supervision is both visible 
and audible. The unit can operate from 220 volts ac 
50Hz (with battery backup), or 7.5 or 48 volts de. In the 
120 subscriber version the H 80 measures 679 x 740 x 
645mm and weighs 85kg. 


Manufacturer 
Hasler Ltd, Berne. 


Tf Zen 85 Field Telephone 
Switchboard 


The Tf Zen 85 is a portable, mini-sized switchboard for 
rugged field service. Up to 6 local battery telephone 
units can connected through a co-ordinate switch 
panel. The ringing voltage is generated by a built-in 
hand inductor. Optical and acoustical call indication 
are provided. Power supply is from a 1.5-volt battery and 
the unit meets military specifications for shock, vibration 
and emp. A carrying bag contains the telephone 
handset, earthing spike and connections. The Tf Zen 85 
measures 160 x 274 x 150mm and weighs less than 
5kg. 


Tf Zen 85 switchboard 


TGZ Tactical Cordless Teleprinter 
Switchboard 


The tactical cordless manually-operated teleprinter 
switchboard type TGZ is designed for rugged field 
service and conforms to mobile or fixed teleprinter 
networks. 

Up to 20 teleprinter lines and one operator teleprinter 
can be connected per TGZ. 

Equipment for various operating modes and teleprin- 
ter speeds of 50 to 300 baud, five- or eight-unit start/stop 
characters are available. 


STATUS 
In service with a number of armies. 


TECHNICAL SPECIFICATION 

Modes: half-duplex, broadcast calls up to max 20 
extensions, priority selection 

Number of extensions: 20 teleprinter lines and 1 
operator teleprinter, expansible to max 40 extensions 
Speed: 300 baud max s 
Subscriber connection: 2-wire, 4-wire single current, 
V21 

Options: central office lines, vft 

Mtbf: > 1000h 

Mttr: <30 minutes 

Power supply: 110/220V ac + 10%, 40-440Hz; 100VA 
Temperature range 

operating: -5 to + 55°C 

storage: -30 to + 85°C 

Relative humidity: max 95% (without condensation) 


IN TRANSPORTATION CASE 
Height: 305mm 

Length: 534mm 

Depth: 555mm 

Weight: 30kg approx 


NATO stock number: 5805, 70.501.0258 


Manufacturer 
Hasler, Berne. 
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use on the public network. The FT272 without the ni-cad 
battery box measures 150 x 900 x 28mm and weighs 
400 grams. The battery box measures 65 x 77 X 28mm 
and weighs 300 grams. The line connection box 
measures 58 xX 80 x 75mm and weighs 400 grams. 


Manufacturer 
Radiocom, Solothurn, Switzerland. 


H 80 switchboard 


STATUS 
In production 


Manufacturer 
Hasler Ltd, Berne. 


FT272 telephone 


TGZ tactical cordless teleprinter switchboard 
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6200 Field Telephone 


The 6200 electronic field telephone can be used with 
both manual and automatic telephone systems and 
is suitable for military and commercial telephone 
exchanges. While its compactness and light weight 
permits both stationary and mobile applications, the 
size and shape of handset is suitable for the user 
wearing a field helmet. The equipment is powered by 
three dry or rechargeable nickel-cadmium batteries. 
External dc power supply terminals are available for a 
4.5 to 6 volts dc source. The adjustable audible and 
visible call indicators allow wide tactical applications. 
STATUS 

In production. 
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TURKEY 


TECHNICAL SPECIFICATIONS 
Modes: |b, cb, cbs 

Frequency range: 300-3400Hz 
Range: 35km (over WD1-TT field wire) 
Power supply: 3KR 35/62 dry or nicad batteries or 
4.5-6V dc external source 
Consumption speech: 12mA, call: 0.8A 
Temperature range: -40° to + 55°C 
Height: 130mm 

Width: 110mm 

Length: 240mm 

Weight: 2kg 


OPERATIONAL SPECIFICATIONS 
Watertightness: MIL-STD-810 
Drop: MIL-STD-810 

Vibration: MIL-STD-810 
Humidity: DEF-STAN 07-55 


6200 field telephone 


Manufacturer 
Aselsan Military Electronic Industries Inc, Ankara. 


UNION OF SOVIET SOCIALIST REPUBLICS 


P—170 and P—170E Field 
Telephones 


The P-170 and P-170E are desk-type dial telephones 
designed for use in mobile and stationary installations. 
The field telephones are identical, but the P-170 uses an 
ordinary field cable and the P-170E uses a shielded 


cable. Both sets can be installed in any type of Vehicle 


and connected to two-wire or four-wire cables and be 
operated in both common battery and automatic 
signalling systems. 


P-—193 and P-193M Telephone 
Switchboard 


The P-193 is a lightweight, portable, field use switch- 
board, complete with handset and magneto type ringer 
generator. 

It is used to interconnect local battery field telephone 
communication lines. A conference link can be set up 
between 10 subscribers. The field telephones can be 
routed through a single switchboard which is powered 
by a 10-volt dry cell. The P-193(M) switchboard has 
brackets for carrying straps and a special mounting 


P—194M Telephone Switchboard 


The P-194M is a 40-line, double cord switchboard 
manufactured in the Soviet Uniion. The P-194M is 
primarily used for local battery operation, but 38 of the 
40 lines can be applied to common battery operation. 


P-—198 Switchboard 


The P-198 is a common battery switchboard manufac- 
tured in the Soviet Union. It has a capacity of 60 lines. 


P-—310 and P—310M Telephone 
Multiplexing Equipment 


The P-310 has the capability of one audio channel that 
is used as a service circuit and three carrier channels 
used for traffic. The carrier channels have 6kHz, 
spacing. 


P-—311, P—312 and P-312M 
Telephone Multiplexing 
Equipment 


These multiplexers replace the R-309 series and are 
similar in appearance but possess greater range. The 
series has the capability of operating in either two-wire 
or four-wire mode on cable or radio relay equipment. A 
pair of either of the models will provide one audio and 
two carrier channels. 

The P-312M is an improved model of the P-312 andis 
transistorised. The P-312M is compatible with the East 
German TTF-1 multiplexer. 


bracket. It is not waterproof and believed to be difficult 
to operate in the darkness. 

Two P-193(M) switchboards can be connected 
together, extending the number of field telephones 
handled to twenty. 


TECHNICAL SPECIFICATION 
Operation: |ocal battery 
Line capacity: 10 

Max call capability: 5 
Height: 236mm 

Width: 305mm 

Depth: 178mm 

Weight: 16.8kg 


With the addition of a patch device the P-194M can be 
used in a radio-wire remote control role with the 
R-118BM3 and R-103M radio sets. The set includes an 
electro-magnetic microphone and a transistorised 
amplifier and dialling capacity. Lines 11 to 20 can be 
connected to radio sets and a maximum of twelve 
simultaneous conversations is possible. 


P-198 switchboard 


TECHNICAL SPECIFICATION 

Operation: common battery 

Power source: 24, 48 or 60V common battery 
Height: 186mm 

Width: 227mm 

Depth: 123mm 

Weight: 2.5kg 


P194-M switchboard 


TECHNICAL SPECIFICATION 
Operation: local or common battery 
Line capacity: 40 lines 

Power source: 127V/220V ac 
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And by late 1993, the U.S. Army will have equipped five Corps with 
the most powerful tactical communications system ever fielded — 
fully staffed by trained personnel. Then, for the first time, the Corps 
commanders will be supported by a modern system that provides 
secure voice, data, and facsimile communications anywhere in the 
world to soldiers on the move. Write or call for full details about the 
Mobile Subscriber Equipment System. 


GTE 


Director, Business Acquisition 
MSE _ Division 
GTE Government Systems Corporation 
400 John Quincy Adams Road 
Myles Standish Industrial Park 
Taunton, MA 02780-1069 U.S.A. 
Tel.: (617) 880-4030 
Telex: 922497 or 174041 


P-—3091 and P—309ll Telephone 
Multiplexing unit 


The P-309! and P-309il are two-wire single-channel 
multiplexers of identical construction but differing in 
their carrier frequency channels. A total number of three 
channels can be obtained by installing one P-309! and 
one P-309ll at each terminal. 


R-120 Vehicle 
Intercommunication System 


The R-120 is a vehicle intercommunication system 
found in older Soviet and Warsaw Pact fighting vehicles. 
The set consists of an A-1 main junction box for the 
vehicle commander, an A-2 control box, normally used 
by the gunner, and one or more A-3 termination boxes 
for the driver, loader or other vehicle crew members. 
Power for the R-120 is obtained from the vehicle's 
26-volt dc distribution system. 

Three modes of operation are possible — inter- 
vehicular communications, vhf radio and hf radio. 

Either the A-1 or the A-2 box can be used for radio 
access; the A-3 boxes are for intercommunication only. 


STATUS 
In service with Soviet and Warsaw Pact armed forces. 


AR-124 Vehicle 
Intercommunication System 


The R-124 is the vehicular intercommunication system 
used in new Soviet and Warsaw Pact fighting vehicles. It 
is acomplete transistorised system consisting of the A-1 
main junction box, an A-2 control box, one or more A-3 
interconnecting boxes and one or more A-4 terminating 
boxes, together with the interconnecting cables. 

The number of A-3 and A-4 boxes is determined by 
the type of vehicle in which the system is installed. Power 
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TA-57 Field Telephone 


The TA-57 field telephone is manufactured in the Soviet 
Union. It contains printed circuit boards and is mounted 
in a moulded plastic case. A handcranked magneto 
provides outgoing ringing current. The TA-57 is 
capable of working in either local battery or common 
battery signalling applications. The field telephone can 
be used for remote control of field radios of the R-105 
radio family up to 300 metres distance. 


TAI-—43 Field Telephone 


The TAI-43 is a battery-powered field telephone that 
uses one 1.5-volt dry cell battery. It is used in 
point-to-point voice frequency communication or as a 
ringdown subscriber position in a field telephone 
system. The set is housed in a plastic case, but not 
waterproof. It is equipped with a magneto ringing 
generator and a handset. The dependable range of 
operation is believed to be approximately 8km. 
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R-120 set; 1 is converter, 2 is A-1 main control box, 3 is A-2 control box, 4 is A-3 termination box and 5 is chest plate 
switch with connection for vehicle crewman's helmet 


Manufacturer 
State Collective Electronic Combine of the Soviet Union. 


for the R-124 is obtained from the vehicle's 26-volt dc 
distribution system. In its normal configuration, the 
R-124 has two modes of operation — inter-vehicular 
communication and radio communication. 

If the vehicle in which it is installed is a command 
vehicle two radios are normally installed: one R-112 hf 
radio and one R-123 vhf radio. The R-124 is capable of 
providing access to both radios. 

Either the A-1 and A-2 box may be used to select a 
mode of operation and, since there are two control 
boxes, two different modes may be used simultaneously. 
The A-3 and A-4 boxes have no access to radio 
communications. 


-— CVC Recepticals- 


A-3 and A-4 boxes 


TECHNICAL SPECIFICATION 

Operation: local or common battery 

Range: 20 — 150km dependent on type of cable 
Power source: 6V dry cell battery 

Height: 140mm 

Width: 210mm 

Depth: 100mm 


TA-57 telephone 


TECHNICAL SPECIFICATION 
Length: 265mm 

Height: 200mm 

Depth: 110mm 

Weight: 50kg 


TA-43 telephone 


STATUS 
In production for Soviet and Warsaw Pact armed forces. 


Manufacturer 
State Collective Electronic Combine of the Soviet Union. 
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2C704/1 Two-wire Field Telephone 
(UK/PTC/404) 


The 2C704/1 field telephone is designed for use both in 
existing and future two-wire field telephone systems. 
The main assembly of the telephone consists of three 
light alloy castings comprising a front section with 
recessed control panel, a centre section which forms an 
isolated compartment for the batteries, and a cover 
plate. The unit, together with its associated handset, is 
housed in a nylon reinforced fabric satchel with an 
adjustable shoulder strap. The satchel, which contains 
a compartment for spare battery storage, is provided 
with a turnbuckle-fastened flap top enabling the 
telephone to be operated without removal when 
required. A single three-position calling switch situated 
on the front panel of the telephone provides for either 
cbx or magneto operation. This arrangement permits 
the telephone to be used with magneto or cbx manual 
systems including public PTT networks which are 
manually operated. 

A press-to-operate control bar is incorporated in the 
telephone handset. The handset is moulded in nylon 
and can be used when the operator is. wearing a 
field helmet. Electro-magnetic insets are utilised for 
microphone and receiver and a retractable coiled 
cable is fitted between handset and telephone. Line 
connection is by means of two spring-loaded terminals. 

The call signal is applied to the line by the operation 
of the standby/call facility switched in the direction 
relevant to the mode of operation, ie cbx or magneto. A 
self-test ring facility is available for both audible and 


UNITED KINGDOM 
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2C704/1 field telephone 


visual signalling. A whisper speech facility is provided to 
allow the operator, usually for tactical reasons, to talk 
into the microphone at a very low speech level but still 
be heard at normal sound level by the person receiving 
the call. 

The telephone is ruggedly constructed to meet 
military specifications and will operate reliably over line 
distances of up to 28km, using standard D10 telephone 
field cable. 


STATUS : 
In service with the British Army. 


TECHNICAL SPECIFICATION 

Ringing frequency: 17-30Hz 

Ringing voltage: 52-70V rms into 1.5k ohm resistive 
load 


2C800/1 Multiplexed Automatic 
Telephone Equipment (MATEL) 


The 2C800/1 multiplexed automatic telephone (MATEL) 
is designed as a battery-powered portable unit suitable 
for use in the field or in a fixed or semi-permanent 
installation. The single-piece unit has a rugged 
moulded plastic housing which contains all the 
electronics and a battery compartment for AA-size cells. 
Designed to work over low-cost coaxial cable, an 
operating range of 5km can be achieved. MATEL can be 
terminated with a special patented highway connector 
which enables a subscriber to access the highway at 
any: point and disconnect without impairing the 
transmission path for other subscribers. lf preferred the 
system can be operated using standard D10 telephone 
field cable. For fixed or semi-permanent installations the 
2C800/1 can be terminated with a snatch connector 
and the highway would then be accessed via a junction 
box. 

Each subscriber unit is microprocessor controlled 
and provides fully-automatic selective calling via a 
keypad in the handset; therefore no central switchboard 
is required. A typical system could cater for up to 30 
subscribers to be connected to the highway with 
provision for up to seven simultaneous two-way 
conversations or full conference facilities. 

Each MATEL can be set to any two-digit identity 
between 00 and 99. The unit's 3kHz ringing alarm level 
can be adjusted according to operational conditions 
and a whisper speech facility can be introduced when 
the MATEL is used.in the visual mode during covert 
operations. Standard ‘engaged’ and ‘unobtainable’ 
tones are used when those conditions prevail, but a 
‘priority break-in’ facility can be used by selected users. 

Conference is available to all users. 


TECHNICAL SPECIFICATION 

2C800/1 

System connection: 2-wire highway system terminated 
Transmission: telephone or interface terminals will 
Operate over lines having not more than 30dB 
attenuation, typically to 5km using low-loss coaxial 
cable or 4km D10 cable (dry) 


MATEL telephone with D10 highway connector 


Coaxial highway terminations: provided with cable 
drums, and used to terminate ends of cable highway 
Telephone channels 

7 duplex channels, frequency mod onto carriers, crystal 
synthesized 150-300kHz 

1 duplex audio frequency channel for conference mode 
working 

Termination to line: 3m cable to either special highway 
connector or snatch plug 
Current consumption: 
conversation 

Time out system: under conditions of inadvertent 
operation of controls, time out prevails from start of call 
to conversation. Automatic cut-off occurs if control or 
dial button is not depressed within 30s of previous 
action 

Battery voltage: 6V derived from 4 AA cells 

Battery life: estimated 100 days (based on one 
3-minute call every hour) 

Temperature range 

operating: -20 to + 55°C 

storage: -30 to + 70°C 


nominally 15mA during 


2C708 Series Weatherproof 
Telephones 


The 2C708 series weatherproof telephones has been 
developed to provide high quality communications for 
external sites such as military ranges, airfields, roadside, 
railside, tunnels, storage silos and loading bays. 


The instruments are contained within a cast alu- 
minium weatherproof case. The electronic sub- 
compartment is protected against dust and moisture 
ingress to BS:5490:1977 IP55. The case is fitted with a 
front opening, side hinged door. A special dust and 
moisture guard is fitted around the perimeter of this 
door, to further protect the interior, when closed. 

The 2C708 series can be either pole, top-of-pole or 
wall mounted, without disassembly of the unit. Electrical 


2C708 telephone 


Input impedance: 600 ohms 

Transmission: 2 telephones will operate satisfactorily 
over lines having 30dB attenuation and 3.6k ohm dc 
loop resistance (equivalent to 28km using D10 field 
cable) 

Battery voltage: 6V derived from 4 D cells 
Consumption 

speech: 10mA approx 

signalling: 200mA approx 

Battery life: estimated 85 days based on duty cycle of 
1:20:20 (call/speak/listen) for 5 calls of 3-minute 
duration each hour for 24h per day. Extensible to 250 
days with alkaline/manganese batteries 

Weight 

incl satchel, batteries and spare set of batteries: 2.75kg 


COMPLETE UNIT IN SATCHEL 
Depth: 60mm 

Width: 210mm 

Length: 260mm 


TELEPHONE UNIT ONLY 
Depth: 55mm 

Width: 80mm 

Length: 255mm 


NATO stock number: 5808-99-652- 1384 


OPERATIONAL SPECIFICATION 
Environmental: to DEF-133, L3 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


Relative humidity: max 95% at + 35°C 
Immersion: 1m/2h 

Tropicalisation: protected against salt 
mould and fungus 

Drop test 

in satchel: 1.5m 

Vibration: 1.59 for 10h (5-500Hz) 
Dust/sand: no penetration 

Height: 216mm 

Width: 76mm 

Depth: 100mm 

Weight: 0.75kg 


corrosion, 


2C801/1 

Transmission: up to 15km of D10-type twisted pair 
Controls: 2 decade preset switches under flap 
Termination to line: 2 spring-loaded line terminals for 
audio pair connection to magneto telephone systems 
Battery voltage: 6V from D cells 

Battery life: estimated 100 days (based on one 
3-minute call every hour) 

Current consumption 

15-20mA during conversation 

300mA during magneto ring out 

Height: 120mm 

Width: 150mm 

Depth: 250mm 

Weight: 3kg 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


cables are brought in through a standard conduit entry 
gland in the base of the unit. Telephones can be 
provided for magneto, cb or auto dtmf/loop pulse 
operation. Line impedance is as per BS:6305 and 


2C806/1 General Purpose Tactical 
Interface Unit 


The 2C806/1 general purpose tactical interface unit 
enables MATEL subscribers to gain access to other 
military and civil line or radio systems. It is designed for 
unattended operation and can work in one of the 
following six modes of operation: magneto, to another 
MATEL system, simplex radio, duplex radio, PTT access 
for all users or PTT access for nominated users. 

Various net settings are used for some modes of 
operation, and this enables the system to be fully 
compatible with other line systems using different 
methods of loop disconnect or dtmf signalling; and with 
a wide range of radios of differing designs. 

The 2C806/1 is battery powered using D-size cells 
and is designed to the same specifications as the 
2C800/1 series MATEL subscriber units. 

Aspecial PTT interface unit, 2C807/1, is also available 
and provides for up to three PTT lines to be connected 
simultaneously. The unit has been designed to operate 
into civil and military networks and is also suitable for 
working with pabx equipment. 


Manufacturer 


Racal Acoustics Ltd, Wembley. 
supply in the 11- to 32-volt range. In the event of a power 


22A100/2 Field Switchboard 


The type 22A100/2 11-line cordless field telephone 
switchboard comprises two basic units; one for the 
central site operator and a remote line terminal unit. 
Connection to the subscriber lines is made by screw 
terminals on the remote line terminal unit which can be 
located in any convenient position. It is provided with a 
carrying satchel which forms a foul-weather shield 
when in use. Using a single switchboard a maximum of 
five simultaneous two-way conversations can take 
place. 

Crossbar switching techniques are employed, line 
selection being through self-illuminating key switches. 
Subscriber capacity can be extended by the addition of 
further switchboards linked together with common 
interconnecting cables, to form 22- or 33- line systems to 
suit different operational requirements. Maximum traffic 
Capability is achieved by the addition of crossbar 
extension units 22A200/2, each providing a further eight 
crossbars. 

This two-wire telephone network can be connected 
directly to radio or PTT lines. This enables simplex 
and duplex radio transmission and reception with 
press-to-talk or voice-operated transmitter switching 
options. 

The portable field switchboard can be powered either 
from its own internally-mounted 6-volt manganese 
alkaline battery or by an external battery or dc power 


22A100/2 field switchboard in 22-line configuration with 
crossbar extension units 


1250 Electronic Telephone 
System 


Designed to meet hazardous and rugged environmental 
conditions, the 1250 electronic telephone exchange 
system is approved by the UK Ministry of Defence. 


line levels as per BS:6305/6317. Transmission range 
depends on the signalling system, exchange field 
voltage and type of wire used, but is between 7.5 and 
30km. The series has an mtbf of 15,000 hours. 
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Manufacturer 
Racal Acoustics Ltd, Wembley. 


2C806/1 tactical interface unit 


failure when working from an external supply the 
switchboard will automatically revert to its internal 
supply. Protection is provided against inadvertent 
reversal of input supply polarity. Lightning protection is 
provided. 

The field switchboard has storage space at the rear of 
the case for the line terminal unit, the earthing spike and 
connectors. The unit is fitted with a carrying strap and 
when in use, the front and rear covers can be secured to 
the main assembly to form a stable operating base. 


STATUS 
A private development first announced in 1978. 


TECHNICAL SPECIFICATION 
Ringing frequency: { 7-30Hz 


Line requirements: D10 field cable 

Line capacity: up to 10 lines per switchboard plus spare 
line which can be connected to Racal LA1005 
radiotelephone terminal unit 

Line terminals: screw-on terminals 

Power supply: internal 6V manganese alkaline battery 
or external dc power supply or 11-32V battery 

Height: 232mm 

Width: 286mm 

Depth: 235mm 

Weight: 9kg approx 


OPERATIONAL SPECIFICATION 
COM/SPEC/SP105 for military applications 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


1250 80-line exchange cabinet 
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At sea, the fully-automatic and unmanned telephone 
system is used for communication between cabins and 
compartments. In port, it is used for direct dialling into 
naval bases and dockyards, and can be connected into 
private and public telephone networks 

Providing up to 80, 176 or 560 subscriber/trunk lines, 
the 1250 exchange system with push-button dialling 
works on the principle of time division multiplexing 
(tdm), with pulse amplitude modulation and a switching 
frequency of 16kHz. Four-wire transmission tdm circuits 
are used within the exchange and each exchange line 
has a hybrid transformer to convert to two-wire for 
normal speech to the subscriber. 


1705 Field Telephone 


The 1705 field telephone, which incorporates a 
high-powered ringer, is designed for point-to-point field 
communications, for working into magneto telephone 
exchanges or into central battery or cbs exchanges, or 
as a portable telephone. 

The instrument is completely self-contained and 
incorporates an integral transistorised ringing gener- 
ator and a dial. It is powered by three standard torch 
cells (U2 or equivalent) contained within the case. 

The latest version of the 1705, the 1705AS (NATO 
stock number Y1/5805-99-966-0006) embraces a num- 
ber of modifications which make it suitable for 
operation with the Ptarmigan system. 


STATUS 

The 1705 field telephone is standard equipment with the 
British armed forces and has been ordered in quantity 
by the Ministry of Defence. The 1705 was used 
extensively during operations on the Falkland Islands. 


Manufacturer 
Philips TMC, Glasgow. 


1705 field telephone 


BA 1225 Message and Data 
Processing System 


The BA 1225 is an automatic message and data 
processing system designed to provide defence forces 
with rapid, secure and accurate control of routeing, 
processing, storage and distribution of telegraphic 
messages and data information. 

The system is capable of integration with strategic 
and tactical communications networks whether oper- 
ating on landlines, radio, microwave or satellite links. 

The design uses distributed computer hardware and 
real-time modular software which can be linked via a 
system bus. This provides micro-computer power to the 
operator at an intelligent vdu workstation, rather than 
being concentrated at one central main computer 
which could be vulnerable to battle damage. 

The BA 1225 comprises a vdu, keyboard and 
embedded microprocessor in a desk-top military 
specification enclosure. The terminal can be connected 
to a number of communications ports and can be 
expanded by the addition of further terminals linked on 
the data bus. The system operates in the store and 
forward mode and incorporates extensive software 
facilities to aid and guide operating personnel. This 
includes a plain language to routing indicator library 
with associated routing line segregation and an ACP 
127 or JANAP 128 message formatter. 

Short- and long-term archive storage and retrieval is 
available with internal dump and retrieve. 


TECHNICAL SPECIFICATION 

External communications ports: 6 radio/landline, 2 
teleprinter and data bus 

Modes: simplex, half-duplex, full-duplex 

Speeds: 50-2400 baud 

Codes: |TA2, ITA5, ASCII 

Storage capacity: 512,000 characters 

Temperature range: -10 to + 40°C 

Relative humidity: 95% 


Bruin-NATO Interface Equipment 


The Bruin-NATO interface equipment converts up to 
eight UK telephone and four telegraph circuits to a 
common NATO standard as defined by STANAG 5040. 


The system allows the introduction of special features 
such as camp-on to a busy extension, group-hunting, 
priority, conference, tie lines to other exchanges, 
single-digit access, tandem switching and the trans- 
mission of rnedium-speed data. 

The exchange is housed in a rugged cabinet which is 
capable of withstanding the vibrations on board ship, 
as well as the shock force of underwater explosions and 
collisions. 

Although the exchange is fully automatic, manual 
intervention can be provided through an operator's 
console, for interfacing with the public switched 
network or for assistance to local subscribers. 


Several types of push-button telephones are available 
including weatherproof, non-ringing and intrinsically 
safe versions. 


STATUS 
In service with Royal 
submarines. 


Navy surface vessels and 


Manufacturer 
STC Defence Systems, Greenwich. 


Terminal equipment for BA 1225 system 


Power supply: 115/220V ac, 50-400Hz (24V dc option) 
Power consumption: > 100W 

Height: 478mm 

Width: 670mm 

Depth: 430mm 

Weight: 42kg 


The purpose is to achieve interoperability with other 
similarly | equipped national switched tele- 
communications systems. 

The equipment is modular, with separate modules for 
each telephone and telegraph circuit and further 
modules for the power supplies and tone generation 
facilities. Each module is readily replaceable with front 


OPERATIONAL SPECIFICATION 
Environmental: to DEF-STAN 07-55 and MIL-STD 
810C. Also designed to meet Tempest requirements. 


Manufacturer 
MEL, Crawley. 


panel access, needing no adjustment. This form of 
construction makes the equipment simple to maintain. . 

The light alloy case housing the equipment can be 
either free -standing or rack-mounted in a standard 
rack and a sealed cover is provided for travelling. 


STATUS 
In production for UK MoD (PE). 


TECHNICAL SPECIFICATION 

Power requirements: 214-254V at 50Hz nominal 
Telegraph channel 

sensitivity to Bruin.signal (transmitter): 40mA 

output to NATO (balanced): between +4V and +6V 
p-p 
sensitivity 
balanced 
mark resistance to Bruin (receiver): 200-400 ohms 
signalling speed: 50 or 75 baud 

Voice channel 

type of system: Bruin 2-wire 50V converting to and from 
NATO 6-wire + earth 24V 

characteristic impedance: 600 ohm 

NATO signalling wire loop current: >25mA into 1k ohm 
including relay coil 

speech frequency band with 50mA dc: 300Hz-3.4kHz 
called subscriber answer signal: 2-wire potential 
reversal 

dial tone: continuous 400Hz/25Hz, -4 to -8dBm 

ring tone: interrupted 400Hz/25Hz, -8dBm 

ring signal (3k ohm load): interrupted 90V, 50Hz 
interrupter signal: 0.4s on, 0.2s off, 0.4s on, 2.0s off 


to NATO signal (receiver): 200mV_ p-p 


MARDEX Marconi Digital 
Exchange 


MARDEX is made up of a number of microprocessor- 
controlled equipments to provide digital circuit switch- 
ing within military communication networks. All 
equipment is designed to EUROCOM - rec- 
ommendations. 

A range of standard interfaces ensure compatibility 
with existing analogue terminal equipment and ex- 
changes as well as digital subscriber terminals and 
transmission systems. Equipment within the system can 
be operated independently or as an integrated system. It 
is fully compatible with the Claymore radio relay system. 

Individual equipment, consisting of small, rugged, 
transportable units, include a switch matrix unit, matrix 
interface unit, subscriber access unit and operator 
console unit. 


Switch Matrix Unit 


A switch unit carries out local and network switching 
under stored program control. The switching element is 
a non-blocking, 256-channel time division multiplex 
switch matrix. Facilities are also provided for system 
control, alarm monitoring, recording of statistics, 
operator console interface and connection to the matrix 
interface unit(s). 


Matrix Interface Unit 


The matrix interface unit provides the interface for up to 
eight ports. Each port can be configured as a 16- or 
32-channel loop or trunk group in any mix. Conference 
facilities can be provided, each conference of up to 
eight conferees replacing the group facility. Power and 
control of the unit is derived from its associated 
switch matrix unit. Two matrix interface units can be 
interconnected to provide a 16-port switch. 


Subscriber Access Unit 


The subscriber access unit provides connections for up 
to 15 subscribers to the matrix interface unit as a 
EUROCOM loop group. Conventional dial, push-button 
multitone or ring down analogue telephones can be 
accommodated, in addition to EUROCOM sub-sets and 
PTT interfaces. Three telegraph circuits can be 
sub-multiplexed over one subscriber channel. 

The subscriber access unit provides a EUROCOM 
group interface programmed to operate a channel data 
rate of 16 or 32kbits/s on a per-call basis. It can be 
connected to its associated matrix interface unit directly 
or via a suitable transmission system. An expansion 
interface unit allows two subscriber access units to be 
interconnected to form a 30-channel loop group. 


Multi-processor Message 
Switching, Preparation and 
Distribution System 


A range of standard hardware and software modules 
are available which enable various types of message 
handling systems to be configured. Current applications 
include message collection and distribution systems, 
message preparation/formating, message switching, 
crypto management systems and front end communi- 
Cations processors. 


BRUIN-NATO TACTICAL 
COMMUNICATION SYSTEM 
INTERFACE EQUIPMENT 
5805 -99-639-3865 
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Bruin-NATO interface equipment 


Mounting position 

in vehicle: vertical 

Height: 310mm 

Width 

case: 443mm 

with mountings extended: fits 483mm rack 
Depth 

excl lid: 393mm 


MARDEX digital exchange 


Operator Console Unit 


The operator console unit is a machine interface 
providing all necessary engineering and database 
management facilities. The display consists of 6 lines of 
40 characters, the bottom line of which is used to label a 
row of soft keys which continually prompt the console 
operator during the interactive processes. The unit also 
enables the operator to give subscriber assistance and 
provides indications of waiting, hold and assistance 
calls. Displays of call status are also available. 

Call monitoring and call tracing facilities are 
included. The keyboard hinges up and is locked in this 
protective position during transit. Selected data, such 
as subscriber profiles and status information, can be 
fed to an attached printer. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 


SWITCH MATRIX UNIT 

Matrix: 256 channels non-blocking tdm 

Control: stored program micro-computer 

Call connection rate: 10/s 

Power supply: 110/220V ac, 50-60Hz, with no-break 
changeover to 24V dc 

Height: 177mm 

Width: 483mm 

Depth: 300mm 

Weight: 15kg 


MATRIX INTERFACE UNIT 
Number of ports: 8 


Development of these systems began in 1972 and the 
first system entered service with the Royal Navy in 
1974. Acontinuous development programme providing 
additional facilities and applying the latest technology 
has ensured steady production ever since. The 
comprehensive package of facilities is involving an ever 
widening range of applications leading to shipboard 
and other command and control areas. 

The diagram illustrates a typical ship-to-shore 
application. This has satellite and hf inputs to a major 
shore-based Comcen and broadcast channels to ships 
at sea. A synchronous data link is shown, connecting a 
receiving control station to the main Comcen. This 


Weight 
incl lid: 33.2kg 


Manufacturer 
Lucas Bradley Electronics Ltd, London. 


Port configuration: EUROCOM 
group or conference 

Number of channels: 16/32 
Group data rate: 256, 512 or 1024kbits/s 

Channel data rate: programmable for 16/32kbits/s 


Dimensions and weight: same as switch matrix unit 


loop group, trunk 


SUBSCRIBER ACCESS UNIT 

Number of subscribers: 15 (expansible to 30 with 2 
interconnected units) 

Loop group interface 

group size: 16 channel (expansible to 32 with 2 
interconnected units) 

channel data rate: 16/32kbits/s 

bulk data rate: 256/512kbits/s (512/1024kbits/s when 
expanded 

Subscriber interface 

digital telephone: EUROCOM single channel interface 
analogue cb telephone: dial pulse of dtmf signalling, 
48V cb power feed and 25Hz ringing 

analogue lb telephone: ringdown signalling, 25Hz 
ringing 

Analogue trunk: 2- or 4-wire with e and m supervision, 
dial pulse or dtmf signalling 

Data: synchronous 16/32kbits/s; 
4.8kbits/s 

Telegraph: up to 3 sub-multiplexed circuits (up to 110 
baud) in 1 traffic channel 

Power supply: 110/220V ac, 50-60Hz with no-break 
automatic changeover to 24V dc 


asynchronous to 


OPERATOR CONSOLE UNIT 

Keyboard: numeric keypad plus 8 soft keys 

Display: 6 lines of 40 alpha-numeric characters 

Power supply, dimensions and weight: as switch 
matrix unit 


OPERATIONAL SPECIFICATION 
All units meet the relevant sections of DEF-STAN 07-55 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


High integrity system with dual data base and 8 
memories 
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station is responsible for the remote selection of 
antennas and automatic tuning of receivers, using data 
received from the Comcen and local evaluation of 
receiver noise and demodulator distortion. 


STATUS 

Private development begun in 1972. Entered service with 
the Royal Navy in 1974 for which the system is still in 
production. Planning of system upgrades is in hand. 


Manufacturer 
British Aerospace Dynamics Group, Bracknell. 


Typical navy application 


MX Series Military Circuit 
Switches 


MX military switching systems have been developed to 
carry high-level communications traffic between fixed 
command centres within a secure environment. 

Based on a commercial pabx system, the MX series 
provides simultaneous switching and transmission of 
voice telephony and computer generated text and data. 

MX switches operate with full inter-active networking 
following MF5, DPNSS or CCITT No 7 signalling 
protocols. The switches are compatible with existing 
standard trunk exchanges, private branch networks 
and conventional telephone instruments. The range 
has a number of military enhancements including 
precedence and pre-emption control and indication of 
call security status. 

In addition to standard analogue telephones, MX 
switches can also be linked to fibre optic and copper 
connected digital telephones for added security. Where 
required, the switches can be housed in specially 


Polydex 1020 Series 
Intercommunication System 


The fully ruggedised Polydex 1020 series microproces- 
sorcontrolled automatic telephone exchangeis suitable 
for both field or marine use. The system dispenses with 
the need for operators, and has loud/low speaking 
ability, ‘all call’ and other features. Duplex headset 
amplifier units can be added in series to form 
conference nets. 


RA250 Series Handsets 


The RA250 series handsets can be used in conjunction 
with any combat helmet shell. A wide range of earphone 
inserts is available, in various impedances, sensitivities 
and constructions. A wide range of microphone inserts 
is also available. 

Control can be rotary or keypad with applications 
ranging from simple volume adjustments to control of 
radio functions such as channel, mode, power, 
encryption and frequency agility. Uncommitted space 
within the base of the handset can be used to package 
circuitry incorporating amplifiers, keypad encoders, 
encryption devices or selective calling modules powered 
directly from the equipment. 
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designed cabinets for protection against both spatial 
and conducted emissions. 

The switches are available in a range of sizes and can 
operate either as stand-alone exchanges or as part of a 
fully integrated voice and data network. The volume of 
traffic may vary from one hundred lines or so via the 
smallest unit, to several thousand lines through the 
largest. A single MX switch is capable of handling up to 
80 2Mbits/s digital trunks. 

Peripheral equipment consists of extension cards, 
analogue trunks, conference and other circuits. It is 
connected to the common equipment by multiplex loops 
carrying digital voice and data messages at 2Mbits/s. 

Both common and peripheral equipment are de- 
signed for modular growth, as is the system software. 
Additional equipment shelves and cabinets containing 
new circuit cards are designed to be added with minimal 
disruption. 

Software programs and configuration data for each 
MX switch are stored in duplicate on protected 
magnetic tapes. As well as enhancing reliability and 
system protection, this arrangement ensures a rapid 
resumption of service after a power failure. The 


Designed to provide several levels of redundancy 
with anti-eavesdrop instrument circuits, systems can 
also be connected to PTT networks to receive calls on 
certain designated stations which may be either 
pushbutton loudspeaking, handset or headset low 
speaking. 

Naval systems include weatherproof and watertight 
talk-back equipment, crew call systems and_ full 
intercommunication systems which may be water — and 
weather-proof. 


TECHNICAL SPECIFICATION 

Vibration: MIL-STD-202, Method 201 

Drop: 10m drops through 1.5m onto concrete with max 
5dB degradation 

Bump: 4,000 bumps at 40g 

Immersion: 1m for 2 hours 

Blast: 30 rounds at peakpressure 62kKN/m? with max 
3dB degradation 

Cable pull: 10kg 

Switch: 500,000 actions 


Manufacturer 
Racal Acoustics Ltd, Wembley. 
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manufacturers say that even the largest switches can be 
fully operational within minutes of the restoration of 
power. 

MX series feature telephones and operator consoles 
provide all the facilities associated with spc systems 
including visual incoming call identification, one-key 
dialling and hands-free operation. The switches also 
provide standard signals to each extension for the 
operation of answering machines, electronic key 
systems, facsimile systems, teleprinters and other 
multi-function workstations. 


STATUS 

A strategic voice and data network configured on MX 
circuit switches is currently being installed for the Royal 
Air Force. Known as Project UNITER, the resultant 
network will be a fully integrated, secure, survivable 
digital system designed for air defence ground com- 
munication into the next century. 


Manufacturer 
GEC Telecommunications Ltd, Coventry. 


Different types of transmission technology are 
employed, using copper or fibre-optic cable in either 
star or ring configurations. 


STATUS 
Polydex systems are in use at MoD establishments in the 
UK and elsewhere. 


Manufacturer 
Barkway Electronics, Melbourn. 


RA2000 Combat Field Telephones 


RA2000 is a series of two-wire field telephones 
designed for use in forward combat areas. They are 
battery-operated and suitable for connection into 
two-wire field telephone systems or central battery 
signalling exchanges. Facilities provide for magneto 
ringing, dc loop calling and two-way speech communi- 
cations, with optional features which include connec- 
tion facilities via a built-in keypad to automatic magneto 
field or central battery exchanges using loop disconnect 
or dual-tone multi-frequency (dtmf) signalling. 

In its basic form the RA2000 provides magneto 
signalling by momentary switch operation with audible/ 
visual indication of a call. A pressel switch, mounted in 
the handset body, energises the microphone amplifier. 
Quick connect/disconnect is ensured by using spring or 
insulation piercing line terminals. 

Among optional features is an additional ‘standby/ 
use’ switch which secures the unit against accidental 
transmission (‘standby’), but accepts incoming calls. 
The ‘use’ position is selected for call originating and 
energising press-to-talk. Remote control of a radio can 
be offered as well as connection for a standard military 
headset. In addition, push-button operation can be 
supplied with a ten number repertory and re-dial last 
number capability. 

The RA2000 can be used with other Racal equipment, 
such as the 2C700 series, UK/PRC-404, 22A series 
switchboard and MATEL. It can also be used with British 
Army set type T (YA7815) and switchboard magneto 
ten-line (YA6733). It is also generally compatible with the 


RICE Mk2 Rationalised Internal 
Communications Equipment 


RICE Mk2 is a voice communications system designed 
in conjunction with the Royal Navy to meet the 
communications requirements of all surface warships 
from fast patrol boats to aircraft carriers. 

The system provides three basic modes of communi- 
cation: interphone, open line and intercom. Interphone 
allows point-to-point communications with lamp and 
buzzer call, similar to a normal telephone system; in the 
open line mode a pre-arranged conference circuit 
enables up to 25 stations to participate in a ‘hands 
free’ situation while intercom is a point-to-multipoint 
arrangement where any station in a pre-arranged 
group can communicate over loudspeakers to the other 
group stations by using a ‘press-to-speak’ switch. 

RICE Mk2 is made up from single and double 
operator units available in a console system of 
compatible units, and watertight/non-watertight bulk- 
head units. Loudspeakers for below and upper decks 
are also available with the system. Broadcast and 
sound reproduction facilities are available as an 
integral part of the system. 

The current range of RICE Mk2 equipment assemblies 
includes the following: 

VC$S701, ten-line, single-channel master switching unit 
VCS702, ten-line, single-channel auxiliary switching unit 
VC$703, eight-line, double-channel master switching 
unit 

VCS704, ten-line, double-channel auxiliary switching 
unit 

VCS709, four-line loudspeaker unit with 4-watt driver 
One-line switching assembly, watertight and non- 
watertight versions 

Four-line interphone assembly, watertight and non- 
watertight versions 

Ten-line, double-channel switching assembly, water- 
tight version only 

4-watt loudspeaker assembly (non-watertight unit 
common to RICE Mk2 and Shiptalk range) 

10-watt watertight speaker assemble (RICE Mk2 and 
Shiptalk) 


STATUS 
In service with the Royal Navy and NATO. 


Shiptalk Internal Communication 
System 


Shiptalk is a voice communications system designed in 
conjunction with the Royal Navy to meet specific 
‘command and action’ communication requirements of 
submarines. 

The system comprises master and slave units, with 
associated loudspeakers for voice call up, which are 
interconnected by a solid-state switch referred to as 
the central switching unit (csu). Master units can 
communicate with other masters, individual slaves and 
slave groups, the latter being formed by connecting 
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RA2000 combat field telephone 


US forces SB22C, SB3614(V)TT and any pabx accepting 
dtmf dialling. When the loop dial option is incorporated, 
the RA2000 will generaly meet British Telecom public 
switched telephone network requirements and any 
PTT exchanges accepting accepting loop disconnect 
pulses. 

The RA2000 meets the relevant clauses of DEF-STAN 
07-55. 


STATUS 
Introduced in 1984 and in production. 


Manufacturer 
Racal Acoustics Ltd, Wembley. 
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Typical RICE Mk2 system arrangement 


TECHNICAL SPECIFICATION 
Af line-signal voltage 

all 3 modes: 775mV 

Line load 

intercom group: 60 ohms 
open line group: 60 ohms 
interphone: 60 ohms 


Transmission power: 10mW 
Power supply voltage: (ft1)18-32V dc, 24V dc nominal 


Manufacturer 
Plessey Office Systems Ltd, Beeston. 
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together slaves with associated interests. Slave groups 
operate continuously as autonomous conference 
networks unless accessed by masters programmed for 
such communication. 

The facilities of broadcast, sound reproduction and 
alarm tones are available as an integral part of the 
system which has a maximum size of 36 masters and 21 
groups, where each group can contain from one to 25 
slave units. In excess of 50 loudspeakers can also be 
connected to line. 

The system is tested to 80g shock and vibration levels, 
includes 4- and 10-watt high efficiency loudspeakers 
with integral power amplifiers, and has interface 
facilities for radio sonar and ew. 


STATUS 
Currently in service with the Royal Navy. 


TECHNICAL SPECIFICATION 

System options: (first 3 are submarines only) 

fin slave, periscope slave, sentry slave, sonar master, 
sonar slave, double master unit 
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Power supply 

working voltage: 24V dc 

supply voltages: 18-32V dc with superimposed ripple of 
up to 5V p-p 


CSU (EXCL SHOCKMOUNTS) 
Loading: 1A mean, 1A max 
Height: 744mm 

Width: 669mm 

Depth: 330mm 


MASTER 

Loading: 150mA mean, 150mA max 
Height: 218mm 

Width: 216mm 

Depth: 118mm 


SLAVE 

Loading: 100mA mean, 100mA max 
Height: 218mm 

Width: 187mm 

Depth: 94mm 


4W LOUDSPEAKER 

Loading: 25mA mean, 500mA max 
Height: 190mm 

Width: 119mm 

Depth: 122mm 


10W LOUDSPEAKER 

Loading: 80mA mean, 1.1A max 
Height: 292mm 

Width: 266mm 

Depth: 194mm 


Manufacturer 
Plessey Marine, Newport. 
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83DS-—1 Digital Switching Unit 


The 83DS-1 digital switching unit (dsu) is the basic 
building block for a high-speed digital switch. The basic 
unit can be used in multiples for larger switching 


83SM-1 Modular Switching Unit 


The 83SM-1 is used to switch a number of analogue or 
digital signals to a number of outputs. Input signals can 
be connected to any or all outputs simultaneously. 


applications. Features include capability to handle 
de to 10Mbits/s, a redundant control bus and 
microprocessor controllers, parallel switching of data 
and clock, programmable data/clock resync control, 
inherent input/output expansion, status readout via 
redundant status buses and full modular construction, 


Typical uses include switching audio signals from 
various receivers to an operator or operators, switching 
multiple audio/digital sources to a transmitter, special- 
ised automatic intercommunications and switching 
data between computers and multiple terminals. 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


87SM-1 Secure Voice 
Communications Switchboard 


The 87SM-1 secure voice communications switchboard 
connects up to 20 remote operator positions and 20 
uhf/vhf/hf transceivers. Routeing control is via switches 
on the front panel or by a remote operator position. 


3080 Integrated Communications 
Switching System 


The 3080 integrated communications switching system 
combines decentralised control with time division 
multiplexing/pulse code modulation techniques, in 
production equipment. 

It provides automated management and routeing of 
all voice communications in one facility. In a typical air 
traffic control application, intercom connections as well 
as access to ground-air radios and phone landlines are 
available in simple and integrated communications 
interfaces with the operator. 

Composed of independent modules at each operator 


A301—12 Communication Control 
Unit 


The A301-12 is an intercommunication control system 
designed to meet requirements of military communi- 
cations. Special emphasis has been placed on secure 
communications. The isolation of the transmit audio 
lines exceeds 120dB. All audio input and output lines 
are balanced to ground. 


A301-—14 Interior Voice 
Communication Unit 


The A301-14 is a bulkhead-mounted intercommuni- 
cation station utilising the same amplifiers as the 


Time division multiplexed/pulse code modulation is 
utilised as the switching method. Audio from a secure 
handset such as the TA-840/U is converted to p-law 
digital words and inserted onto a 2MHz pcm bus. 
Isolation between subscribers is greater than 96dB. 


STATUS 
Used by the US Coast Guard in its WMEC-270 Cutter 
programme. 


OPERATIONAL SPECIFICATION 
Vibration: meets MIL-S-901 and MIL-STD-167 
Emi: meets MIL-STD-461 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


position, the 3080 is a decentralised, distributed, 
microprocessor based voice switching system that 
controls intercom, interohone, and radio subsystems 
with modular firmware and redundant bus and control 
features. It provides a non-blocking communications 
management system for atc and air defence operations. 

It can also fulfill numerous communications roles 
within C® areas, providing integrated communications 
support for the command and control functions of 
military forces, The 3080 enables rapid reconfiguration 
of communications assets and allocates resources 
from normal operation to alert conditions, providing 
communications management during escalating 
phases of conflict. Typical C* applications would 
include strategic and tactical communications systems, 
management information systems, war headquarters, 


The A301-12 is intended to be the basic control unit 
for a multi-position, up to 12-station, intercommuni- 
cation system. It is completely solid-state with all 
mechanical relays replaced by electronic switches. It 
contains dual headset amplifiers to permit stereo 
operation. The amplifiers and switching circuits are 
each contained in shielded encapsulated modules. 


STATUS 
The A301-12 was initially designed for and is being used 
in the US Navy air cushion landing craft. 


A301-12. It was designed for, and is being used in the US 
Navy air cushion landing craft. 

The A301-14 is a rugged unit that can be used in 
many applications requiring an intercom station. 

The only operating control is a volume control on the 
front panel. 


warning systems, and air traffic and control systems. 
For integrated communications between sites, the 3080 
can be combined with other telecommunications units 
to form a global (long-haul) network, using a variety of 
transmission media, to transmit voice, data, video and 
facsimile. 


STATUS 
Currently in production for the FAA. Operational with US 
Air Force and international users. 


Manufacturer ‘ 
Litton Systems Inc, Amecom Division, College Park, 
Maryland. 


TECHNICAL SPECIFICATION 

Mtbf: 50,000h 

Power supply: 27.5V dc 
Temperature range: -54 to +55°C 
Height: 114mm 

Width: 146mm 

Depth: 155mm 

Weight: 1.81kg 


Manufacturer 
Adrea Radio Corporation, Long Island City, New York. 


Manufacturer 
Adrea Radio Corporation, Long Island City, New York. 


AM-1780A Audio Frequency 
Amplifier 


The AM-1780A is an improved version of the 
AM-1780/VRC audio frequency amplifier used in 
two-channel intercom systems. The AM-1780 amplifies 
the intercom and radio receiver outputs and distributes 


AM-—6979/A F-18 
Intercommunication Set 


The AM-6979/A intercommunication control set (ics) 
contains all the elements of acomplete communications 
system integrated suite, compressed into an avionics 
cockpit unit. The ics is the heart of the communications 
control system for the F/A-18 Hornet fighter aircraft. It 
provides impedance matching, signal conditioning, 
switching and voice warning, and also contains volume 
controls for pilot intercom, radio communications and 


AN/AIC-—29(V) Intercommunication 
System 


The AN/AIC-29(V) is a family of secure intercommuni- 
cation systems used on board both fixed- and 
rotary-wing aircraft to provide internal communication 
between crew members and for crew member access to 
mission radios or security equipment for external 
communications. It is qualified to MIL-E-5400, Class IB 
for helicopter environments, MIL-STD-461 for emi, and 
NACSIM 5100 for Tempest. 

The AN/AIC-29(V) is controlled by multiplexed data 
from remote crew station control units. It consists of a 
communication control unit (ccu), crew station units 
(csus) and maintenance station units (msus). The ccu 
uses microprocessor controlled switching and mixing 
circuitry to provide the interface between individual 
crew stations, radios, and crypto devices. The csus 
provide headset and microphone amplifiers, operator 
channel selection and volume level setting. The msus 
provide an intercom network for maintenance and 
ground crew personnel. 

The AN/AIC-29(V) interfaces with the MIL-STD-1553B 
data bus, incorporates backup intercom and radio 
communication capability, and has the ability to 
switch encryption devices from channel-to-channel. 
Communications plan flexibility is provided through 
software control. 


STATUS 
In production for the US Navy. 


AN/AIC-30(V) Intercommunication 
System 


The AN/AIC-30(V) is a family of secure intercommuni- 
cation systems used on board both fixed- and 
rotary-wing aircraft to provide internal communication 
between crew members and to provide crew members 
access to mission radios or security equipment for 
external communications. It is qualified to MIL-E-5400 
Class 1B for helicopter environments, MIL-STD-461 for 
EMI, and NACSIM 5100 for TEMPEST. 

The AN/AIC-30(V) has backup intercom and radio 
communication capability. Communications plan flexi- 
bility is provided through software control. System 
parameters are similar to the AN/AIC29(V). 


STATUS 
In production for the US Air Force. 


Manufacturer 
Hughes Aircraft Co. Irvine, California. 


AN/AIC-—32(V) Intercommunication 
System 


The AN/AIC-32(V) secure intercommunication system is 
used on board large fixed-wing aircraft to provide 
internal communication between crew members, and 
crew member access to mission radios or security 
equipment for external communications. It has been 


these to various crew units in a wide variety of armoured 
wheel and tracked vehicles. The improved version will 
utilise the existing AM-1780 distribution box enclosure, 
connectors, cables, mounting hardware, and controls 
to eliminate retraining on the users part. Design 
features of the improved electronics package include 
elimination of relays, reduced power consumption, 
replacement of discrete wiring with flex print, transient 
protection, nuclear hardening and greater reliability. 


navigation, electronic warfare and aircraft annunciator 
functions. Features of the ics include: 25 audio inputs, 
14 audio outputs, 6 front-panel volume controls, 10 
remote volume controls, automatic uhf relay switching, 
generation of 2 warning tones, generation of voice 
alerting messages, and secure voice capability. 

The unit provides power on/off, plain/cipher, and 
modulation mode controls for the aircraft KY-58 speech 
security unit. It provides power on/off switching for the 
adf and ils equipment, antenna switching for the adf, 
and emergency channel/mode controls for iff and ils 
equipment. 


a oe mt 
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STATUS 


In production as form, fit and function replacement for 
AM-1780/VRC. 


Manufacturer 
Emerson Electric Co, St Louis, Missouri. 


A comprehensive built-in test system is incorporated 
in the set. The 80-step automatic bit sequence tests all 
audio paths for proper operation and specified gain, 
checks logic and clock circuits, provides status outputs, 
and latches its bit status indicator 


STATUS 
In production and in service with US Navy F/A-18 
aircraft. Prime contractor for this is McDonnell-Douglas. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


Elements of AN/AIC-29(V)1 system 


TECHNICAL SPECIFICATION 
CCU 

Height: 194mm 

Width: 125mm 

Depth: 498mm 

Weight: 8.62kg 


Ccsu 

Height: 133mm 
Width: 146mm 

Depth: 165mm 
Weight: 2.0kg 


MSU 

Height: 96mm 
Width: 96mm 
Depth: 89mm 
Weight: 0.5kg 


Manufacturer 
Hughes Aircraft Co, Irvine, California. 


e 


AN/AIC-30(V)2 system 


qualified to MIL-E-5400 Class IA for jet aircraft 
environments, MIL-STD-461 for emi, and NACSIM 5100 
for Tempest. 

The AN/AIC-32(V) can provide up to 12 crew stations 
with access to 30 audio transmit and receive channels. 
Auxiliary control units (acus) provide for five additional 
radio selections at a crew station. An emergency audio 
crypto select (ea/cs) panel provides for backup mode 
selection and crypto channel assignment. 


A public address amplifier with up to 24 speakers can 
also be provided. 

The AN/AIC-32(V) incorporates backup intercom 
and radio communication capability, and has the ability 
to switch encryption devices from channel-to-channel. 
Communications plan flexibility is provided through 
software control. General system parameters are as for 
the AN/AIC-29(V). 
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STATUS 
In production for the US Navy. 


Manufacturer 
Hughes Aircraft Co. Irvine, California 


Elements of AN/AIC-32(V) system 


AN/AIC-—34(V) Intercommunication 
System 


The AN/AIC-34(V) is a secure intercommunication 
system used on board large fixed-wing aircraft to 
provide internal communication between crew mem- 
bers, and crew member access to mission radios or 
security equipment for external communications. 

The AN/AIC-34(V) is controlled by multiplexed RS-422 
data from remote crew station control units. It consists 
of a communication control unit (ccu), crew station 
units (csus), control display units (cdus) and mainten- 
ance station units (msus). The ccu provides redundant 
microprocessor controlled switching and mixing cir- 
cuitry to individual crew stations. The csus provide 
headset and microphone amplifiers, operator channel 
selection and volume level setting. The cdus provide 
binaural audio to the operator and an eight-colour crt 
display and keyboard for man-machine interface. The 
msus provide an intercom network for maintenance and 
ground crew personnel 

The AN/AIC-34(V) can provide up to 32 crew stations 
with access to 30. audio transmit and receive channels 
for monaural cdus (60 for binaural cdus). The 
redundant microprocessors and power supplies are 
configured for redundancy and graceful degradation. 
Binaural audio reception is provided. 

The integrated panel csu provides 33 keys for 
transmit, receive, or mode selection. Individual receive 
volumes and master volume are adjustable. Secure/ 
clear, activity and other annunciators are provided. A 
backup call net operates independently of the ccu. 

The cdu with crt, keypad and annunciators provides 
selection, control, and status monitoring of all avionics 
interfaces. It may be used to initiate built-in-test and 
fault-isolate the system. The cdu can reprogram csu 
assignments and ccu logic. 

A secure jackbox provides all headset, push-to-talk, 
microphone, and speaker interfaces. It maintains 
secure Isolation to the headsets and/or cordsets. 

Public address amplifier or speakers can be driven 
from the ccu. Local speakers can be driven from the csu 
via the secure jackbox. 

The AN/AIC-34(V) incorporates back-up intercom 
and radio communication capability, and has the ability 
to switch encryption devices from channel-to-channel. 
Communications plan flexibility is provided through 
software control. 


STATUS 
In production for the US Navy. 


TECHNICAL SPECIFICATION 

Power dissipation 

ccu: 120W at 28V dc 

csu: 8w at 28V dc 

cdu: 30W at 28V dc 

msu: 4W at 28V dc 

Responses (1kHz reference) 

ambient conditions: + 2dB from 300Hz-5kHz 
extreme conditions: + 3dB from 300Hz-5kHz 
Harmonic distortion: 5%, 300Hz-5Khz 
System noise: <1.5mV 


System crosstalk isolation: >120dB channel-to- 
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AN/FAC-—2B(V) Fibre Optic 
Communications System 


The AN/FAC-2B(V) fibre optic communications system 
is designed for multi-channel, point-to-point optical 
digital data transmission up to 20Mbits/s. The system 
can be configured to transmit six channels of 
asynchronous data at the 850nm wavelength for short- 


to medium-range applications (0-5km) or at 1300nm for 
long distance applications (under 8km). Because all 
channels operate independently, the user can utilise 
one chassis to transmit at both the short and 
long wavelengths. AN/FAC-2B(V) is compatible with 
MIL-STD-188-114 interfaces and is suited for satellite 
remoting applications. The system is data rate trans- 
parent between 20kbits/s and 20Mbits/s. 

The AN/FAC-2B(V) system consists of the following 
major components: up to six transmitters, six receivers, 
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or any combination of the two to a total of six units; one 
electrical equipment mounting base, and fibre optic 
cable. 


STATUS 
In production. 


Manufacturer 
ITT Corp, Electro-optical 
Boylston, Massachusetts. 


Products Division, West 


AN/FAC-3V Fibre Optic 
Communications System 


The AN/FAC-3V fibre optic communications system 
provides the capability for multi-channel, point-to-point 
transmission of baseband nonreturn-to-zero (nrz) 
digital data and associated clock signals over distances 


of up to 3km. The system is data rate transparent over 
the range of 10kbits/s to 20Mbits/s. AN/FAC-3V is 
suited for multiplexed data transmission or encryption 
applications. 

Fully compatible with the MIL-STD-188-114 interface, 
the AN/FAC-3V consists of six independent trans- 
mission channels and two rack-mounting frame as- 
semblies to house the transmitters and receivers. 


STATUS 
In production and installed worldwide. 


Manufacturer 
ITT Corp, Electro-optical 
Boylston, Massachusetts, 


Products Division, West 


AN/FTC—52 Digital Conferencing 
Set 


The AN/FTC-52 digital conferencing set provides the 
capability to conference voice signals in digital 
form without any digital-to-analogue conversion. The 
resulting voice conference has no degradation of voice 
quality. The setis currently configured and programmed 
to operate with several standard voice digitisers and, 
through software programming, can be made to 
operate with any standard digitiser. 

The AN/FTC-52 digital conferencing set consists of 
the TA-995/FTC-52 digital conferencing unit (dcu), the 


AN/GYC-7 Unit Level Message 
Switch 


The AN/GYC-7 is a man-transportable, secure, surviv- 
able, automatic microprocessor-controlled unit level 
message switch. Itis part of the Tri-Tac communications 
system and provides the data interface between tactical 
command and control systems such as the Position 
Location Reporting System (PLRS), Tactical Air Oper- 
ations Central (TAOC) and Marine Integrated Fire and 
Air Support System (MIFASS). 

The switch routes the messages, verifies their delivery, 


AN/STC-1 and AN/STC-2 
Integrated Voice Communication 
System (IVCS) 


The Integrated Voice Communication System (IVCS) 
was developed by RCA under the cognisance of the 
Naval Ship Engineering Center (6178C) and was 
produced for installation on LHA class ships. The 
AN/STC-1 operates under processor control with the 
high degree of flexibility required aboard current 
multi-missioned naval vessels. 

The IVCS combines the functions of the conventional 
intercom, sound-powered net and administrative dial 
systems with high intelligibility, greater reliability and 
simplified maintenance. 

The system provides access to the ship’s general 
announce, external radio and shore telephone systems, 
and other interfaces, for example sound powered nets 
and NTDS (Naval Terminal Data Systems) consoles, 
can be added. The preset and progressive conference 
features allow participation across any or all of the 
stated interfaces. 

The heart of the IVCS is a stored-program processor- 
controlled switching centre housed in standard navy 
racks, Each centre has dual processors with automatic 
switchover, plus a switching matrix, power/power 
control units, and standby battery. Dual-centre, single- 
centre and split-centre configurations are available and 
suitability and size depend on the ship's type and 
mission. For the LHA Class, a 720-line, dual-centre 
configuration was chosen for maximum protection in 
combat. Each centre is fully redundant and capable of 
taking over critical circuits should the other centre 
sustain battle damage. Both centres are identical 
except that one contains an additional semi-automatic 
switchboard for landline access in port. 

Each centre is equipped with a maintenance station 
comprising a tape reader for program tape loading 
or maintenance-test tape loading; a teleprinter for 
maintenance, status, memory dump and terminal table 


SA-2320/FTC-52 switching unit and the 
C-10864/FTC-52 remote-control monitor. The dcu 
conferences the digital sequences from up to ten 
asynchronous voice digitisers. The voice digitiser type 
to be conferenced at any time is determined by a 
switch-selectable software program in the dcu. The 
outputs, which can be clocked independently, contain 
that digital sequence which, when reconstructed by the 
user's demodulator equipment, will emulate the output 
of a conference bridge. The dcu allows any or all of the 
ten conferees to be placed in a listen-only mode or 
placed on hold. 

The switching unit is a3 x 10 matrix which allows 
selection of digital sequences from ten asynchronous 
sources (eg voice digitisers, trunks) for routeing to either 


provides automatic throttling and performs network 
management and control. It incorporates block trans- 
mission through the network, automatic forward error 
control and continuous monitoring of bit error rates to 
ensure maximum utilisation of the transmission facility. 


STATUS 

Development responsibility for this programme has 
been assigned to the US Marine Corps. ITT is carrying 
out the design, development and production as part of 
the Tri-Tac programme. 


TECHNICAL SPECIFICATION 
Link capacity: 12 conditioned diphase lines, expansible 


of two dcus, thus affording the capability of two 
simultaneous digital conferences, or maintaining 
throughput connections. Conference set-up and break- 
down can be accomplished-remotely via the control/ 
monitor unit which can be connected to the main units 
with a cable up to 100 metres long. Control information 
is transmitted over fibre-optic cables to maintain the 
Tempest integrity of the SA-2320 and TA-995 units. 

The AN/FTC-52 is Tempest approved. Secure voice 
conferencing is achieved by using digital voice 
sequences in their plain text condition 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 


Protocols: adccp 

Message traffic throughput: 24 messages/s 

Channel speeds: 16/32kbits/s 

Maximum message processing time: 64ms 

Power supply: 50/60/400Hz; 24V dc internal battery 
operation 

Consumption: 165W total 

Weight 

switch module: 40kg 

power module: 41kg 


Manufacturer 
ITT Defense Communications Division, Nutley, New 
Jersey. 


IVCS similar to equipment for AEGIS cruiser 


maintenance, status, memory dump and terminal table 
print-outs; and a maintenance terminal with special 
software permit for on-line modifications (via normal 
dialling) of subscriber permits, accesses, restrictions etc 
contained in the memory tables. 


Two basic terminal types were designed specifically 
for IVCS; a net terminal which provides access to 
pre-assigned net circuits only and a push-button dial 
terminal which gives access to all authorised dial 
terminals and net circuits as well as any other 


396 LINE COMMUNICATIONS/USA 


authorised system interface (ie general announce, 
radio, man-on-the-move, sound powered nets etc). 
Both terminals provide amplification, 6kHz bandwidth 
transmission, activity indicators and variable face plate 
illumination. 

There are variations of the basic terminals with 
special functions such as the dial terminal extension, 
the multi-line dial terminal, the net terminal extension, 
the call net terminal, the handset extension unit and the 
automatic dial terminal. The latter automatically goes 
off-hook on receipt of a ring signal. The standard 
loudspeaker, the hands-free loudspeaker, the headset 
and the handset provide additional versatility. Special 
interface circuits use standard two-wire push-button 
telephones in appropriate conditions. 

A new version of the IVCS, the AN/STC-2, is 
in production. It serves the same purpose as its 
predecessor but is smaller and lighter and incorporates 
several improvements. Basically, the space-division 
matrix system with mini-processors in the STC-1 system 
has been replaced with a time-division matrix system, 
equipped with microprocessors. 

The shoreline interface on the STC-2 is fully 
automatic and the teletype machines on the STC-1 
have been replaced with high-speed printers in the 
STC-2 version. STC-2 also incorporates a new family of 
terminals, including a multi-line dial terminal, an 
automatic dial terminal and a call net terminal that has 
signaling and supervisory capability. 


STATUS 

AN/STC-1 has been operating in the US Navy's LHA 
class amphibious assault ships since 1975. The 
AN/STC-2 was developed for the US Navy and has 
been installed on the AEGIS guided missile cruisers 


AN/TAC-2 Tactical Generic Cable 
Replacement 


The AN/TAGC-2 tactical generic cable replacement is a 
long range high speed fibre optic transmission system 
which replaces the CX-4566 (26 pair) tactical copper 
cable system. It can be used to interconnect, without 
repeaters, equipment separated by up to 6 km with a 
major reduction in weight and volume over copper 
cable. 


AN/TSQ-111 Communications 
Nodal Control Element (CNCE) 


AN/TSQ-111 is an element of the Tri-Tac network 
architecture. It is designed to manage communications 
resources throughout a node, monitor equipment and 
circuit quality, detect and isolate faults, and provide the 
transmission and communications security (comsec) 
equipment needed for a responsive, flexible network. 

The CNCE is of modular design and can be adapted 
for deployments and communications networks of 
various sizes. It selects the optimal communications 
path through a multiple path grid network and uses 
available communications resources to accommodate 
stresses imposed on the network by dynamic user needs 
and by grid disruptions both inside and outside the 
node. It can designate alternative communications 
paths which jump over nodes using long-haul trans- 
mission over hf radio, tropospheric scatter and satellite 
equipment. The CNCE interfaces with all other nodal 
equipment functions. 

The AN/TSQ-111 is designed to co-exist with current 
US combat arena analogue and digital switching and 
subscriber terminal facilities. It can be configured to 
receive, condition, and retransmit analogue data. 


Production configuration of AN/TSQ-111. 

1 Power line conditioner and battery 
sub-system 

2 Console facilities for instant access to crt 
and hard-copy print-out 

3 Automated fault diagnosis 

4 Order-wire capabilities 

5 Automated data processing 

6 Miniature jackfield and cross-connect 
components 

7 Analogue line conditioning 

8 Security, drop/insert group sizing and 
through-routeing 

-9 Cesium timing standard 

10 Analogue circuit testing 

11 Digital line conditioning 

12 Electronic patching and multiplexing 

13 Automatic digital testing 
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LHA dual-centre AN/STC-1 configuration 


Ticonderoga (CG-47) and follow-on ships of that class. 
By mid-1987, 15 systems in the US Navy's 27 cruiser 
production program had been fitted with the system. Itis 
also in production for AEGIS guided missile destroyers 
of the Arleigh Burke (DDG-51) class, and follow-on 
ships. 


The terminal is mechanically interchangeable with 
the 26 pair HOK connector on any piece of military 
equipment. The fibre optic cable is ruggedised for field 
use and is inherently intrusion- and emi-resistant. Under 
dual microprocessor control, the AN/TAC-2 senses the 
type of interfacing signal on each of the 26 cable pairs 
and automatically configures itself to accommodate the 
attached equipment. The 26 signals are digitised, 
multiplexed and transmitted over the system. 

The AN/TAC-2 offers dtmf, dial pulse, ringdown 
signalling and push-to-talk operation and interfaces 
with two and four wire telephones. The terminal 
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OPERATIONAL SPECIFICATION 
Meets MIL-E-16400 and MIL-I-983 


Manufacturer 
RCA Government Communications Systems Division, 
Camden, New Jersey. 


measures 189 x 86 X 279mm, weighs 3.6kg, and 
requires 110 volts ac at 47 to 440Hz, or 28 volts dc to 
operate. 


Manufacturer 
GTE Government Systems Corp. Needham Heights, 
Massachusetts. 
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AN/TSQ-111 principal features 


Alternatively, the technical controller can convert the 
analogue data to digital data using continuously 
variable slope delta (cvsd) encoders, and transmit it to 
the user terminal for decoding back to analogue. The 
CNCE can accept inventory US Army tactical area 
communication system six-bit pcm group data, multiplex 
this data with Tri-Tac channels to form a Tri-Tac group, 
and send the combined group of channels over a 
Tri-Tac transmission system. 

The AN/TSQ-111 also provides bulk encryption and 
key distribution, reports the node's status to higher-level 
network planning and control elements, and responds 
to high level direction. It automatically and continuously 
assesses all communications equipment throughout 
the node, provides real-time detection of faults in the 
circuit, and sets up an alarm when corrective action is 
required. 


STATUS 

The AN/TSQ-111 entered production in 1983 and is 
being deployed at numerous locations throughout US 
Army corps and divisions and US Air Force tactical 
air control systems to provide commanders with 
management facilities and nodal control. It will replace, 
through attrition, large quantities of obsolete, out-of- 
production analogue equipment, including: AN/TSQ-84 
technical control shelter; AN/TCC-72, AN/TCC-65, and 
AN/TCC-73 multiplex shelters; AN/TSC-62 Air Force 


Air Force Army 


Feature System System 
Shelters 1tech 1tech 
Processor-equipped yes yes 
Digital 
external coax connectors 33 33 
group rate modems 32 33 
group encryption devices 12 12 
digital telephone modems 54 96 
digital cross connects 
groups 24 32 
channels 862 1232 
Analogue 
external 26 pair connectors 30 30 
total mdf appearances 390 390 
A/D conversion channels 24 96 
Auto analogue test channels We 0 


technical control shelter; and AN/MSC-32 and AN/ - 


MSC-31 planning and engineering shelters. A $23 
million contract was awarded by the USAF in 1986. 


Manufacturer 
Martin Marietta Aerospace, Orlando, Florida. 


AN/TTC—39A Circuit Switch 


The AN/TTC-39A is a four-wire central telephone 
office providing automatic switching services for both 
analogue and digital voice and data traffic at all 
echelons of a theatre-level communications system. It 
provides fully automatic tandem and access switching 
over a maximum of 744 lines in a single S-280 shelter 
configuration. 

The switch is equipped with one analogue and four 
digital switch matrices. 

When equipped with universal line-termination units, 
the AN/TTC-39A can terminate standard analogue and 
digital interfaces within a digital switching matrix. The 
switch's capability also includes analogue loops over 
multiplex transmission groups. These features are 
designed to expand the present analogue capability 
and accommodate the tactical communications equip- 
ment evolution from the predominantly analogue 
systems of today to the more efficient all-digital 
equipment of the future. As the nucleus of the Tri-Tac 
communication system, the AN/TTC-39 family of 
switches interface with US Autovon and Autodin 
networks, with allied NATO communications systems, 
and with a wide array of inventory and planned 
Tri-Tac subscribers, switches, comsec and transmission 
systems. 

The AN/TTC-39 300- and 600-line switches have been 
fielded in significant quantities and are deployed by 
both the Army and Air Force. The AN/TTC-39A circuit 
switch is a product improvement to those switches. 

A downsized version, the AN/TTC-39A(V3) provides 
automatic tandem and access switching over a 
maximum of 324 lines in Gichner 1316 shelter. 


STATUS 
Fielded in early 1987. 


AN/TTC—42 and SB-3865 Unit 
Level Circuit Switches 


The unit level circuit switches are designed for the 
Tri-Tac system to provide tactical military forces with a 
transportable, reliable, secure and survivable automatic 
communications switch. Both the AN/TTC-42 and 
SB-3865 are compatible with the analogue switched 
systems of the 1970s and the integrated, digital, secure 
communications systems of the future for tactical air, 
land and sea forces by providing plug-in interchange- 
able terminations for both scenarios under the control 
of a common computer. The switches will operate with 
various mixes of digital and analogue loops and trunks 
in secure and non-secure modes. 

The AN/TTC-42 provides 150 lines (mixed, analogue/ 
digital-trunks/loops) and is transportable by sea, 
land and air in a standard S-280 shelter. The 
maintenance/supervisor position is supported by inter- 
active software and the switch features automated 
fault isolation and software and hardware security 
protection. It has integral comsec and is designed to 
withstand nuclear effects. It weighs 2250kg and has a 
prime power requirement of 3kW. 

The SB-3865 provides 30 lines per unit (mixed, 
analogue/digital-trunks/loops), the units being stack- 
able to 90 lines. It is team transportable, features 
software and hardware security protection, is comsec- 
compatible, and designed to withstand nuclear effects. 
The SB-3865 and power supply weigh 81kg and the 
prime power requirement is 250 watts. 


STATUS 

The unit level circuit switch supports the following 
operational functions: marine air command and control 
communications, air-to-ground intelligence, theatre 
army communications systems, air force combat 
theatre ground communications system (47811), and 
the Tactical Air Control Center. A $53.9 million contract 
was placed by the Navy Space and Naval Warfare 
Systems Command in 1987. 


Manufacturer 


ITT Defense Communications Division, Nutley, New 
Jersey. 


SB-3865 switch 
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AN/TCC-39A(V3) circuit switch 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


AN/TCC-42 switch 


enue, 
Carta 1 RRR —ORSPLAY CONTROL — ———KETPAD —, 


- 
qo men, a 


398 
AN/TYC-—39 Message Switch 


The AN/TYC-39 is a 50-line tactical automatic store- 
and-forward message switch for use in the corps and 
theatre echelons. It offers fully automatic access and 
tandem message processing, automatic message 
protection and management, traffic segregation, and 
dial-up access through Tri-Tac automatic switches, as 
well as most other features available in larger, 
fixed-plant strategic systems. The switch is housed in 
two S-280 shelters and can terminate up to 50 teletype 
and/or data circuits at speeds ranging from 45.5 baud 
to 16kbits/s. It interfaces with a wide variety of inventory 
and Tri-Tac comsec devices, and is fully compatible 
with standard military message formats and protocols. 

The AN/TYC-39 offers a full set of military communi- 
cations service features, including an integrated traffic 
service function. This allows local over-the-counter 
message generation, and aids in the correction and 
retransmission of messages. In addition, subscribers 
can be automatically informed of message composition 
errors. 

The AN/TYC-39 message switch uses optical fibre 
equipment. Two small optical fibre cables are used for 
inter-shelter transmission to minimise set-up and 
tear-down times, and greatly reduce weight and storage 
requirements. 


STATUS 

The AN/TYC-39, which has undergone extensive US 
tri-service network and interface testing, has been type 
classified Standard A and is currently in production for 
the US Army Communications Electronics Command 
The switches are operational with the US Army in West 
Germany, Panama and Korea, and the US Air Force in 
Korea. Fixed plant installations using the same 
equipment have also been delivered to the US Army. 
Also used in CONUS system 


TECHNICAL SPECIFICATION 

Modes 

AUTODIN: |, Il, IV, V 

Tri-Tac: VI 

JANAP: 128, 128M 

ACP: 127, 127M, 127NS3 

External lines: 50 

Traffic (messages): 3.75 messages/s, 
messages/h, 33,750 messages/24h 
Processing time: <2s average, <8s max 
Data rates (information): 45.5, 50, 56.9, 74.2, 75, 150, 
300, 600, 1200, 2400, 4800, 9600, 16,000 baud 
Transmission: to 32kbits/s 


10,625 


AN/TYC-—39 Single-shelter 
Message Switch 


The single-shelter AN/TYC-39 is a compact version of 
the dual-shelter AN/T YC-39 which has been used by the 
US Army in West Germany. A 24-line tactical automatic 
store-and-forward message switch, the single-shelter 
AN/TYC-339 is designed for use at all theatre echelons. It 
offers fully automatic access and tandem message 
processing, automatic message protection and man- 
agement, traffic segregation, and dial-up access 
through Tri-Tac automatic switches, as well as most 
other features available in larger, fixed-plant systems. 

The switch is housed in a single S-280 shelter and can 
terminate up to 24 teletype and/or data circuits at 
speeds ranging from 45.5 baud to 16kbits/s. It interfaces 
with a wide variety of inventory and new Tri-Tac comsec 
devices, and is fully compatible with standard military 
message formats and protocols 

The single-shelter message switch offers a full set of 
military communication service features, including an 
integrated traffic service function. This allows local 
over-the-counter message generation and aids in the 
correction and retransmission of messages. In addition, 
subscribers will automatically be informed of message 
composition errors. 

The AN/TYC-39 single-shelter message switch takes 
full advantage of the existing logistic support system. A 
special complement of specialised ground support 
equipment (including the Army standard USM410 card 
tester), a multi-service training programme, and a 
post-deployment software support centre are available. 


STATUS 
In production for the US Army. 


TECHNICAL SPECIFICATION 
Modes 

AUTODIN: 1, Il, IV, V 

Tri-Tac: VI 

JANAP: 128, 128M 

ACP: 127, 127M, 127NS3 
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Interior of AN/TYC-39 message switch 


Media: punched cards, paper tape, magnetic tape 
Code: ASCII, ITA2 

Line types 

AUTODIN: |, Il, Ill 

Tri-Tac: IV 

Message length 

average: 2400 characters 
max: 8625 characters 
synchronous 

Interfaces: fully interoperable with inventory and 
planned Tri-Tac equipments; certified for AUTODIN and 
Bundespost interface 

Routeing 

4-7 alphabetic characters 

per switch: 900 relays, 1500 individuals, 200 collectives 
per message: 500 


asynchronous, 44,400 


Circuit-switched access: 35 digital max, 10 analogue 
max, analogue and secure digital voice, dial-up 

Emp: tested at threat levels 

Set-up and tear-down: <1h 

Power supply 

prime: 120/208V ac; 50, 60, 400Hz; 3-phase 

emergency self-contained battery bank 


OPERATIONAL SPECIFICATION 
Environment: to MIL-STD-810B 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


AN/TYC-39 single shelter message switch 


External lines: 24 

Traffic (messages): 3.75 
messages/h 

Processing time: <2s average, <8s max 

Data rates (information): 45.5, 50, 56.9, 74.2, 75, 150, 
300, 600, 1200, 2400, 4800, 9600, 16,000 baud 


messages/s, 10,625 


Transmission: to 32kbits/s 

Media: punched cards, paper tape, magnetic tape 
Code: ASCII, ITA2 

Line types 

AUTODIN: |, Il, Il 

Tri-Tac: IV 


Message length 

average: 2400 characters 

max: 8625 characters asynchronous, 44,400 characters 
synchronous 

Interfaces: fully interoperable with 
planned Tri-Tac equipments 
Routeing 

4-7 alphabetic characters 

per switch: 900 relays, 1500 individuals, 200 collectives 
per message: 500 routeing indicators 


inventory and 


AN/TYC-39A Message Switch 


The AN/TYC-39A is a tactical, automatic store and 
forward message switch for use at corps and theatre 
echelons. It offers fully automatic access and tandem 
message processing for both the strategic and 
intelligence communities. In addition it has automatic 
message protection and management, traffic segre- 
gation, dial up data service and other subscriber 


Circuit-switched access: 24 digital max, 10 analogue 
max, analogue and secure digital voice, dial-up 

Emp: designed to TYC-39 threat levels 

Set-up and tear-down: <1h 

Power supply 

prime: 120/208V ac; 50, 60, 400Hz; 3-phase 

emergency self-contained battery bank 


OPERATIONAL SPECIFICATION 
Environment: to MIL-STD-810B 


features. It can provide up to 50 subscriber lines in an 
S-280 shelter or 24 lines in a S-250 or downsized shelter. 
The switch incorporates redundant processors with 256 
kbytes of memory expandable to one Megaword, two 
170 Mbyte Winchester disks and plasma displays for 
the operator positions. It meets all MIL-STD-810B 
environmental requirements and has a prime power 
need of 120/208 volts ac, 50 to 400Hz three phase 
supply, and can operate from a self-contained emerg- 
ency battery bank. 


AN/UYC-—7(V) Communications 
Switch 


The AN/UYC-7(V) is a _ militarised, time division, 
non-blocking, full conference, general-purpose digital 
communications switch. Switch control is provided by 


a software programmable AN/UYK-20 compatible 
computer. Subscribers interface through plug-in line 
termination modules that can be tailored to meet 
specific application requirements. 


STATUS 
In 1980 Unisys (then called Sperry) delivered a prototype 
switching system to the US Marine Corps under the 


AN/VIC—1(V) Intercommunications 
and Radio Controls 


The AN/VIC-1(V) intercommunications system provides 
tactical vehicle crew members with facilities for 
communications with any radio connected to the 
system, as well as facilities for communicating with each 
other. It includes the AM-1780/VRC and various 
intercommunications controls — C-2296, C-2297, and 
C-2298. The numbers and types of controls used are 
dependent upon the type of vehicle and its operational 
function. 

The AN/VIC-1(V) is a part of the electrical harness of 
vehicles such as tanks, armoured personnel carriers 
and self-propelled howitzers. 


AM-1780/VRC Audio Frequency 
Amplifier 


The AM-1780/VRC amplifies the intercom and radio 
receiver outputs, and is the main junction box of a radio 
system installed in a vehicle. The AM-1780/VRC has ten 
cable receptacles located on the top, bottom and sides. 

Operating controls, an indicator lamp, and two pairs 
of binding posts are located on the front. 


C—2296/VRC Intercommunication 
Set Control 


This intercom control is mounted outside the vehicle 
and provides communications to the radio set in the 
vehicle, and with personnel inside the vehicle. 

The control has a handset, H-207/VRC, connected to 
the case. Operating controls and a pair of binding posts 
for connecting telephone lines are located in the front. 


C—2297/VRC Intercommunication 
Set Control 


This intercom control is usually mounted at the driver's 
position. It provides communications on the radio set 
and with other personnel in the vehicle. This control is 
also used to connect the C-2296/VRC control to the 
radio intercom system. 

Operating controls and an indicator light are on the 
front panel. The volume control and cable connectors 
are on the bottom of the control box. A switch is 
provided on this control box to activate or de-activate 
the C-2296/VRC external control. 


AN/VIC—2(V) Intercommunication 
Set 


The AN/VIC-2(V) intercommunication set is a directly 
interchangeable upgrade of the AN/VIC-1 system 
designed to provide additional capabilities and flexibility 
and increased performance levels. The AN/VIC-2(V) 
employs similar black box units, modified internally, and 
replaces the existing AN/VIC-1 without cabling changes. 


C—2298/VRC Intercommunication 
Set Control 


The C-2298/VRC provides communications on the 
radio set in the vehicle. : 

This control unit is usually mounted at the crew 
member's and commander's position in the vehicle. 


C—2742/VRC Frequency Selector 
Control 


The C-2742/VRC control has a ten-position switch that 
selects, remotely, any one of ten frequencies that have 
been preset on the ten-channel push-buttons of the 
RT-246 receiver-transmitter. 


C—2299/VRC Control, Radio Set 


The C-2299/VRC is installed in a vehicle when 
re-transmission facilities are provided. It selects the 
radio set to be controlled by the audio accessory in the 
vehicle, provides switching to re-transmit mode, and 
controls audio levels applied to audio accessories. 


Manufacturer 
NAPCO-Keystone, Hopkins, Minnesota. 
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Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


An improved version of the AN/TYC-39, the switch 
operates at speeds ranging from 45.5 baud to 16kbits/s, 
interfaces with a variety of comsec devices, and is 
compatible with JANAP-128, ACP-127 and DO1-103 
message formats and Autodin and Tri-Tac protocols. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


Marine Air Traffic Control and Landing System 
(MATCALS) programme. New.technologies and hard- 
ware elements have been developed and refined since 
that time to meet the Marine Corps’ requirements. The 
switch is now in production. 


Manufacturer 
Unisys, St Paul, Minnesota. 
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Basic elements of the system are the AM-7162/VIC-2(V) 
master control, the C-11133/VIC-2(V) commander/crew 
control box, the C11134/VIC-2(V) driver intercom box 
and the C11135/VIC-2(V) commander control box. 
AN/VIC-2(V) meets MIL-STD-1275A and MIL-STD-810C 
where applicable 
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The AN/VIC-2(V) system is used alone in mobile 
weapons such as M107, M109 and M110, and is used 
with vehicular radios in such combat vehicles as tanks, 
armoured personnel carriers and armoured command 
posts. Various vehicular radio sets can be connected 
to the system, including AN/GRC-125, AN/GRC-160, 


AN/VRC-12, AN/VRC-53, AN/VRC-64 Sincgars and 
AN/VSC-3 radio teletypewriter sets. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


AN/VIC—4 (FISTV) 
Intercommunication System 


The AN/VIC-4 intercom system was developed in 
co-ordination with the US Army for the Fire Support 
Team Vehicle (FISTV), The system is capable of 


receiving/transmitting on four full-duplexed radios 
while independently allowing each crew member to 
select one or more voice channels to receive. The 
intercom system is a solid-state design said to provide 
high reliability, simplified operation, reduced power 
consumption, reduced weight, and enhanced perform- 
ance. Existing vehicle cabling can be used without 
modification. 


STATUS 

In production. Systems have been tested in other 
vehicles, such as M60, M1 and M3. An eight-channel 
version is in development. 


Manufacturer 
Emerson Electric Co, St Louis, Missouri. 


Armoured Vehicle 
Intercommunication System 
(AVICS) 


The AVICS system is a replacement for the AN/VIC-1 in 
form, fit and function. Through the use of flex harness 
and solid-state switching, AVICS has improved reliability 
and maintainability and significantly reduced overall 
system weight. Existing vehicular cabling can be utilised 
without modification. The AVICS operates on 6 watts 
average power and reduces power consumption from 


C-—6709 Radio Wire Integrator 


The C-6709 radio wire integrator is a field ruggedised 
landline/radio integrator designed for manual in- 
tegration of a 4-wire tone signalling telephone system 
and a push-to-talk radio system. It includes an 
automatic tone detection system, self-contained tone 
generation and an analogue voice-operated switch 
which permits hands-free communications, 


CV-—3832(XN-1)/U Multiple Rate 
Voice Terminal 


The CV-3832(XN-1)/U terminal provides digital voice 
processing and signalling functions enabling access to 
a secure digital conferencing system for both local and 
remote subscribers behind commercial pabxs 


Data Adapter 


The data adapter is a universal communication 
interface device which links together most computer 
and terminal equipment through AN/TTC-39 circuit 
switch or AN/TYC-39 message switch communication 


DCS—100 Digital Interior 
Communications System 


The DCS-100 digital interior communications system is 
a militarised intercommunication and switching system 
for vehicular, shipboard or fixed-station use. Capacity 
to accept up to 30 subscribers is provided by the 
system's software architecture and these can be 
operator positions, radios, or status monitoring and 
alarm functions. Two major assemblies, the central 
switch and the operator terminals, plus the power 
control unit, make up the DCS-100 system. The central 
switch functions as the system controller, interpreting 
operator commands and effecting the desired mode of 
communication. The operator terminals incorporate 
continuous variable slope delta modulation with 
encode/decode functions performed within the individ- 
ual terminals. System power to associated crypto- 
graphic units and radios is provided through 
circuit-breaker-equipped power control units. 

The all-digital system allows both two-party intercom 
and multi-party conferences. Two-party intercom ‘is 
initiated via single push-button action by the calling 
party. Multi-party conferences are initiated by similarly 
depressing the push-buttons indicating each party to 
be conferenced. The called party(s) receive a visual 
flashing light signal and an audible multi-frequency 
tone indicating an incoming call and the source of the 


the AM-1780 by some 10 watts with 5/C-2298 crew units. 
Demonstrated mtbf of the system is 21,000 hours. 

AVICS provides inherent static and transient voltage 
suppression capabilities to endure spikes on interfaced 
field wire lines, and it meets nuclear hardening 
requirements in accordance with AR70-15. Applicable 
end item use is M1, M2, M3, M48 series, M59A1, M60 
series, M75, M109, M113 series and M901 (33 types 
total). 


TECHNICAL SPECIFICATION 
Distortion: <2% at mid-volume 
Audio output: 200mW into 500 ohms 


. Power supply: 20-32V dc, 100mA 


Equipment interface capability on the line side 
includes the AN/TTC-38 and AN/TTC-39 switches, 
AN/TSQ-84() control centre, TA-341()TT and 
TA-338()TT telephone sets, SB-3614 and SB-3082 
switchboards, and the CV-1919/SB-22 and 
CV-2875/SB-86 converters. On the radio side the 
C-6709 interfaces with the AN/VRC-12, AN/VRC-43 to 
-49, AN/GRC-106, AN/PRC-104, AN/PRC-70 and -77, 
AN/MRC-138, AN/GRC-193, AN/UGC-93(V), AN/ 


Using a voice algorithm based on an embedded data 
concept the terminal operates at data rates of 2.4, 9.6, 
and 16kbits/s. The data rate can be remotely selected by 
an external device. At 2.4kbits/s, the terminal is 
interoperable with the advanced narrowband digital 
voice terminal (andvt). 

The terminal subsystems include: telephone, inter- 
face, analogue speech input and output, digital 
processor, control and status card and power distribu- 


networks. The data adapter transmits digital data at 16 
or 32kbits/s loop rates and up 16kbits/s information 
rates via dsvt, dvnt or Vinson dial-up circuits. Forward 
error correction uses Golay encoding and decoding. 
Host interfaces are RS-232C, RS-449 and MIL- 


STD-188-114 and the unit is Tempest to NACSIM 5100A. 
The adapter measures 304 x 330 x 88mm. 


OPERATIONAL SPECIFICATION 
Designed to meet following: 
Transient protection: MIL-STD-1275 
Reliability: MIL-STD-781C 

Humidity and vibration: MIL-STD-810 
Shock/ballistic: MIL-STD-901 

Emi protection: MIL-STD-1275 


Manufacturer 
Emerson Electric Co, St Louis, Missouri. 


SRC-20A and -21A, AN/TXQ-111 and a range of 
comsec equipment. 

The C-6709 meets MIL-STD-810 and MIL-STD-188, 
as well as MIL-STD-461 for emi. The power source is 22 
to 32V dc and the unit weighs 7.7kg without its headset, 
cables and accessories. 


Manufacturer 
Sonicraft Inc, Chicago, Illinois. 


tion. The terminal measures 222 x 482 x 482mm and 
weighs 27kg. Power consumption is 200 watts maximum 
from 90 to 130 volts ac, 47 to 63Hz. The terminal meets 
MIL-STD-461B(Class A3) for emi and the Tempest 
requirement NACSIM 5100A. 


Manufacturer 
GTE Government System Corp. Needham Heights, 
Massachusetts. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


DCS-100 interior communications system 


call. The system has a priority interrupt which allows 
immediate access from the commander's positon to key 
personnel and resources regardless of the state of the 
system's use. 

Radio access, monitoring and remoting is also a 
single-action, single-response procedure and the status 
of each radio under the cognisance of a radio operator 


is displayed by a lighted push-button on the radio 
operator's terminal. Each radio operator can access up 
to two radios and can accentuate either radio so that 
one is heard 12dB above the other. This allows two 
radios to be monitored simultaneously while providing a 
positive differentiation between incoming signals on the 
primary and secondary radio. Control of any radio 


SART — The VHF 
-N et Radio Communications 
Upsrade 


-SART, the Subscriber Access Radio Telephone, 
_ provides selective calling to other Combat Net 
_ Subscribers without operator intervention and 
immediate connection to switched Military or 
_ Civilian telephone networks. 


Canadian Marconi Company 
Defence Communications Division 


2442 Trenton Avenue, Montreal, Canada H3P 1Y9 
Tel.: (514) 341-7630 Telex: 05-827822 Fax: (514) 340-3100 
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R TROPOSCAI 


he Harris Advanced 
Digital Tactical 
Troposcatter System. 
Harris’s unique modular 
concept gives you the un- 

; matched flexibility of three 
troposcatter systems. The 
tactical version (shown 
here) has a range of up 

to 100 miles; the transportable version, 175 miles; 

and the fixed site version, 300 miles. 


These key features come standard: 


@ advanced adaptive pre-detection combiner 
= 30 minute set-up time, for tactical version 
mw direct access to terrestrial digital networks 
@ easily securable through bulk encryption 
m assured reliability through microprocessor- 
controlled BITE 
@ electronic pointing 
| Let us help you with your tactical troposcatter 
communications needs. 


I<——- 100 miles ———+| 


Harris RF Systems Division 
1680 University Avenue 
Rochester, NY 14610, U.S.A. 
TELEX: 978464 RF COM A 
1-800-4-HARRIS, Ext. 3575 


keyline is transferable from a radio operator's terminal 
to other terminals in the DCS-100 via a push-button 
action. This feature allows the staff and commander to 
access and control selected radios. 


GTE/TTC—41 Automatic Tactical 
Telephone Switch 


The GTE/TTC-41 automatic tactical telephone switch 
can be deployed as either an access or primary 
switching element to provide automatic service among 
ail units in a communications network. It can be 
deployed at division, brigade, battalion and indepen- 
dent unit levels. 
The switch functions with 1, 2, 3 or 5 SB-3614/TT 
30-line tactical switchboards. This gives shelter config- 
urations a variable capacity of 30, 60, 90, or 120 lines of 
service, depending on the need. 

The GTE/TTC-41 is housed in fully militarised shelters 
which can be deployed by air or ground vehicles. The 
switch is small enough to be transported on a 1%-ton 
pickup truck. 

Wherever deployed, the switch can operate with a 
wide variety of standard military and commercial 
telephone equipment. Cordless service can be estab- 
lished with 2-wire common battery (cb) lines, 20Hz 
ring-down (rdn) lines or trunks, common battery dial 
pulse or dual tone multi-frequency (dtmf) lines, 4-wire 
tone signalling trunks, 2-wire dc closure trunks and 
6-wire e and m trunks. In addition, the switch operates 
with transmission equipment giving transparent paths 
to designated line or trunk interfaces. Cable, line-of- 
sight, tropo, hf, digital group multiplexers and secure 
voice terminals are all accessible by the switch. 


STATUS 

The GTE/TTC-41 was produced initially for the inter- 
national military market and is a GTE adaptation of the 
AN/TTC-41 developed by the US Army. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


ITT Tactical Cables 


ITT’s fibre optic military cables are rugged, all 
dielectric, MiL-tested cables designed for tactical 
communications. They are lightweight and flexible and 
can be deployed and recovered over cross-country 
terrain. They are also suited for platform applications. 


JV-3179/VIC-—2(V) Interface Unit 
and Commander’s Station 


The JV-3179 is a system expander box which increases 
the VIC-2(V)'s capability beyond the replaced VIC-1 
system. The unit interfaces with the AM-7162 and up to 
seven C-11135 control boxes, and, if necessary, one 
crew C-11133 control box. The JV-3179 also contains a 


Line Termination Module 


The line termination module is a rack-mounted or field 
portable assembly which can multiplex up to 35 single 
channel terminations on to a multi-channel digital 
transmission group. The terminations may be analogue 
or digital, loops or trunks, which can be interchanged to 


MLP-1/MLP-2 Multi-line 
Telephones 


The MLP-1 and MLP-2 multi-line telephones provide 
single and multiple access to the SDS-1 secure digital 
switch. Both are Tempest-qualified to NACSIM 5100A. 
Up to 48 lines may be programmed for station directory 


STATUS 

The DCS-100 is currently configured for a US Marine 
Corps’ Amtrac command vehicle providing private 
intercom, conference, and transmit/monitor and control 
of eight radios for complements of up to ten personnel. It 
is in production for the latest LVTC-7A1 amphibious 
command vehicle. 
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Manufacturer 
Rockwell International, Collins Defense Communi- 


cations, Dallas, Texas. 


TTC-41 switch 


The cables are built to withstand severe physical and 
climatic conditions. All cable materials are designed to 
perform at low temperatures. 

Tactical cables are available in one of two standard 
tight- buffered designs. Model T2000-02 is a duplex 
tactical cable and model T2500 is a multi-fibre 
double-jacketed cable design accommodating between 
four and six optical fibres in its standard configuration. 


headphone amplifier and preamplifier which interfaces 
with a CVC-type audio accessory. In addition to its 
capability of expanding a VIC-2(V) system, the JV-3179 
can operate as a stand-alone intercom with up to eight 
stations. 

In general, the JV-3179/VIC-2(V) 
STD-810C and MIL-STD-901. 


meets MIL- 


Manufacturer 


Cincinnati Electronics Corp, Cincinnati, Ohio. 


interface unit and commander's 
station 


JV-3179/VIC-2(V) 


meet various interface requirements. All voice and 
signal conversion is performed directly at the module 
and then transmitted digitally to the switch. Trans- 
mission may be via coaxial cable, radio or fibre optic 
cable. The line termination bit rate is 16/32kbits/s data 
and 4kHz voice. There are 7, 8, 15, 17, 31 and 35 
communication channel options. 

The module measures 215 x 444 x 440mm and 


numbers, ‘hot’ lines or intercom links. Each of the 
instruments has 19 keys to provide one button access to 
all commonly used call features, and a 2-line x 16- 
character alpha-numeric display for time, day, date, 
dialled numbers, pre-programmed messages, call data 
and various user-specified information. An RS-232C 
data port provides access to a built-in 1200 baud 
full-duplex modem (MLP-1) or a full-duplex data 


Both cable designs incorporate standard multi-mode 
fibres that have been jacketed with Hytrel to 0.94mm 
diameter. The outer cable jacket is an abrasion/crack/ 
fungus resistant polyurethane. 


Manufacturer 
ITT Corp, Electro-optical 
Boylston, Massachusetts. 


Products Division, West 


Bs 
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weighs less than 24kg. It requires 115 volts ac, 50 to 
400Hz, or 28 volts dc, and meets MIL-STD-461A for emi. 
It can interface with any version of the AN/TTC-39 family 
of switches, including those in the mse system. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


interface up to 9600 baud (MLP-2), Power is 48 volts dc, 
and the instruments measure 298 x 304 x 152mm. 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 
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Model 200 Tempest Digital 
Telephone 


The model 200 Tempest digital telephone, a micropro- 
cessor-based voice digitiser, allows full-duplex tele- 
phone conversations over a 2.4kbits/s digital data link. It 
has been tested in accordance with NACSEM 5100. 
The 200 provides natural voice quality communi- 


Model 280 Digital Voice Exchange 


The model 280 digital voice exchange (dvx) is designed 
to work with the type 200 voice digitiser. For secure voice 
applications a modem and crypto unit are used in 
conjunction with the equipment. It has a capacity of 
eight extension lines. 

When the telephone is removed from the cradle it is 
automatically in the dial-up mode. The appropriate 
number is dialled in the conventional manner. The 
receiving end equipment automatically answers and 


Model 310 Telephone Interface 
Module 


The model 310 telephone interface module (tim) 
simplifies the method of establishing a secure telephone 
call. The key improvement in tim is that only one 
telephone instrument is needed to initiate or receive a 
call. 

A tim system configuration incorporates a tim that 


MSC—1 Command Control 
Emergency Action Console 


The MSC-1 command control emergency action 
console is an operator/controller console for use 
in military installations which require secure and 
non-secure communications. The MSC-1 is configured 


MX-—542 Digital Voice Terminal 


The MX-542 digital voice terminal is a digital telephone 
set which interfaces with electronic switchboards using 
the EUROCOM D/1 loop signalling standard. It is 
ruggedised for use in a military field environment and 
operates from a common battery voltage of 24 to 54 
volts dc, appearing on the same four-wire lines which 
carry the input and output signals. 

The terminal transmits and receives conditioned 
diphase modulated digital voice and loop signalling at 
16 or 32kbits/s. Voice is digitally encoded using delta 
modulation, and loop signalling consists of sequences 
of cyclically permutable 8bits/s code words as laid down 
in EUROCOM D/1. 

The MxX-542 has a built-in data adaptor providing 
EUROCOM data classes 1, 2 and 3, as well as 75 x 2 
synchronous rates up to 4.8kbits/s and synchronous 
32kbits/s. 

The terminal is built of high impact plastic and weighs 
less than 3kg. Power consumption is less than 350mW. 
on-hook and less than 2W off-hook. 


STATUS 
In production for the US Army. 


MX-—5410 Intelligent 
Multiplexer/Demultiplexer 
System 


The MX-5410 intelligent multiplexer/demultiplexer sys- 
tem consists of the MX-5411 multiplexer and MX-5412 
demultiplexer. The MX-5410 system simultaneously 
processes as many as 12 independent digital sources 
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cations with speaker recognition in secure voice 
networks at 2.4kbits/s data rate. The audio signal is 
analysed by a linear predictive coding technique. The 
results appear at the output as a digital serial bit stream 
at 2.4kbits/s on a MIL-STD-188C interface. It is 
synchronised to the transmitting equipment. 

At the receiving station the synthesizer accurately 
reconstructs the audio signal. Analysis and synthesis 
are independent for full-duplex operation. 


switches the phone from the dial-up mode to the secure 
mode. 

After the telephone connection has been established, 
and the equipment synchronises, the originating party 
will hear a second distinctive dial tone. The caller then 
dials the extension number (1 through 8) of the desired 
called party. An alternating on-off buzzing is heard 
verifying that the party is being alerted. If after a limited 
number of buzzes the phone is not answered, the call 
will automatically be transferred to the attendant or 
alternate attendant station. 


» 


provides the red/black interface between the telephone 
and the dial-up telephone network. It is designed to 
work with the type 200 voice digitiser. A modem and 
crypto unit can be used in conjunction with the 
equipment. 

When the phone is removed from the cradle, it is 
automatically in the dial-up mode. When the system is in 
the dial-up mode, progress tones of the call such as 
busy signals can be heard in the telephone receiver, but 
the telephone microphone is disconnected. 

To make a secure call the appropriate telephone 


with two colour video monitors which provide detailed 
visual feed-back of current and stored call information. 
Call handling is by modular software which makes use 
of 51 factory-defined call feature keys, a two-line 
by 40-character vacuum fluorescent display, 200 
user-definable line keys, three audio speakers, and two 
colour video monitors. All audio and control interfaces 
between the MSC-1 and digital switches are electrically 
isolated. 


TECHNICAL SPECIFICATION 

Loop interface: 4-wire line (up to 4km field wire) 
Line impedance: 130 ohms +10% 

Power supply: 24-54V dc (48V nominal) 

Audio processing: cvsd 

Signal format: conditioned diphase at 16/32kbits/s 
Ringing: flashing light ¥,s on, %,s off 

Tone ringing: 1s on, 4s off 

Temperature range 

operating: -30 to + 52°C 

storage: -57 to + 71°C 

Relative humidity: 98% at + 65°C 

Vibration: transport and handling incl 1.2m drop 
Sand and dust: fine dust at 17.8m/s 

Rain: to 125mm/h 

Salt fog: salt-sea atmosphere resistant 

Height: 119mm 

Width: 186mm 

Depth: 257mm 

Weight: 3kg 


OPERATIONAL SPECIFICATION 
Eme: to MIL-STD-461A, notice 4 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 


through a single 1.54MHz 11 carrier. Individual user 
channel rates from 10kHz to 1.38MHz are accommo- 
dated in any combination, the sum of which does not 
exceed 1.38MHz. A clock is required with each user 
data signal at the multiplexer input. The MX-5412 
demultiplexer is automatically reconfigured over the link 
when the MX-5411 multiplexer configuration is changed. 

The MX-5410 system provides four different user 
interfaces: MIL-STD-188-114 low-level balanced, CCITT 
V28, V35 and ttl. On the composite side a DS-1 interface 
compatible with the T1 carrier system is provided. Other 


The extensive use of digital circuits eliminates 
adjustments. Built-in self-test circuits allow fault iso- 
lation to board level in minutes for quick plug-in 
replacement. 


Manufacturer 
Time and Space Processing Inc, Santa Clara, California. 


When receiving a’secure call on the system the called 
personis alerted by an alternating on-off buzzing. When 
the phone is answered it is automatically in the secure 
mode. 

A call is terminated by simply hanging up the 
telephone. When the call is terminated, the standard 
dial-up telephone line is disconnected. 


Manufacturer 
Time and Space Processing Inc, Santa Clara, California. 


number is dialled in the conventional manner. The 
receiving end equipment automatically answers and 
switches the phone from the dial-up mode to the secure 
mode. 

When receiving a secure call, the called person is 
alerted by an alternating on-off buzzing. When the 
phone is answered it automatically goes into the secure 
mode. 


Manufacturer 
Time and Space Processing Inc, Santa Clara, California. 


MSC-1 uses the MIL-HDBK-232 specification for 
red/black operation. Isolation between red and black is 
maintained using optically coupled circuitry. The 
MSC-1 console controller interface panel is fibre- 
optically-coupled to the MSC-1 cpu to provide Tempest 
integrity of the MSC-1 console. 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


MX-542 digital voice terminal 


user and composite interfaces can be accommodated 
by arrangement. 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 


RG-—7410/RG—7410-—1/RG—7410-—2 
VFT Demodulators 


The RG-7410, RG-7410-1 and RG-7410-2 vft tone 
demodulators accept 4kHz voice grade inputs contain- 


SB-3614 Tactical Switchboard 
Family 


The SB-3614 is now a family of fully militarised, 
processor-controlled automatic tactical switch boards. 
Available variations include full analogue, tandem, 
Autovon, full digital and mixed analogue/digital. 
They are compatible with combinations of existing 
inventoried telephone apparatus and switchboards 
including common battery, ring-down, rotary dial pulse, 
and tone signalling facilities. Each unit can interface 
with any mix of 30 line/trunk terminations to two-wire 
military and commercial telephones/exchanges. Up to 
60 per cent of the terminations can be programmed to 
interoperate with the four-wire trunk equipments. Two 
or three of these units can be physically and electrically 
stacked to serve 60/90 terminations with a single 
integral operator service position. This position serves 
manual subscribers and provides fully-automatic did/ 
dod operations to subscribers with dialling facilities. 
Operational features of the original SB-3614/TT include 
trunk hunting/grouping, two-level precedence/pre- 
emption, call intercept, ten-party conference bridges 
and call holding. Switched broadband operation 
(108kHz) is a standard feature for interoperation with 
high-quality, secure voice communication equipment. 

The tandem machine provides greater flexibility 
and communications efficiency than its predecessor. 
Automatic call handling routes calls through a tandem 
network of switchboards. It permits subscribers to reach 
any other subscriber in the network by dialling his 
7-digit directory number. The tandeming feature 
includes storage of digits, number translation and 
automatic alternate routeing. The numbering plan is 
compatible with the Tri-Tac numbering plan. Other 
features include five levels of precedence and pre- 
emption, direct access capability, automatic call 
forwarding, automatic line hunting and subscriber- 
controlled progressive conferencing. 

AUTOVON network interoperability permits a sub- 
scriber to communicate with anyone connected to the 
AUTOVON network An interface card provides the 
SB-3614A(V)TT with direct access to an AUTOVON 
exchange. AUTOVON network pre-emption capabilities 
are extended down to the level of the SB-3614 
subscriber. 

With the addition of digital interfaces, the SB-3614 
can provide end-to-end call security in conjunction with 
the Tri-Tac digital secure voice terminal (KY-68). For 
non-secure Calls, the switchboard can interface with the 
TA-964 dnvt. Also, a 16/32kbits/s digital trunk is 
compatible with the Tri-Tac single-channel trunk 
with in-band trunk signalling. Existing SB-3614/TT 
switchboards can be upgraded at a field depot to 
include the tandem, AUTOVON and digital features of 
the improved equipment. 


STATUS 

The SB-3614/TT switchboard is the standard US 
military field switchboard for tactical operations and is 
in service with the US, Canadian and Australian armies, 
the US Marine Corps and the armed forces of 16 other 
countries. The improved version was first announced in 
1983. 


TECHNICAL SPECIFICATION 
Interfaces (partial list) 
Switchboards 
SB-22 
SB-86 
SB-3082 
SB-3614 
AN/TTC-25 
AN/TTC-38 
AN/TTC-39 
Commercial exchanges 
Telephone sets 
KY-68 
TA-236 
TA-312 
TA-838 
TA-938 
TA-954 Commercial telephones 


ing vft tones and produce demodulated outputs 
suitable for driving printers. Each unit will accept 16 
input lines from which a selection is made to supply 24 
demodulators capable of producing 24 independent 
outputs. Each of 24 demodulators can select any one of 
the 16 voice grade inputs, and can likewise select any 
one of the 24 tones in a selected input channel. 
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RG-7410-1 and RG-7410-2 are MIL-STD-188C com- 
patible. All units are designed for 483mm rack-mounting 
and are 134mm high. 


Manufacturer 
Racal Communications Inc, Rockville, Maryland. 


SB-3614 tactical switchboard 


Transmission equipment 


AN/GRC-103 
AN/GRC-143 
AN/GRC-144 
AN/MRC-134 
AN/TRC-97 
AN/TRC-166 
Converters 
CV-1548 
CV-1918 
CV-1919 
CV-2875 
Multiplexers 
DGM 

i352 
TD660 

TH81 


Power supply: 24V dc prime power 

Consumption: 3.5A max for each SB-3614 
Temperature range: -31 to + 54°C (plus sun loading) 
Relative humidity: 0- 100% 


TRANSIT 
Height: 300mm 


Length: 648mm 
Depth: 445mm 
Weight: 28.2kg 


OPERATING 
Height: 248mm 
Length: 628mm 
Depth: 362mm 
Weight: 22.3kg 


OPERATIONAL SPECIFICATION 

Meets US Military tactical shock, bounce, vibration, 
sand and dust, rain, salt spray, fungus and immersion 
tests. Meets MIL-STD-188C for 4kHz voice 


Nato stock number: 5805-01-032- 1694 
Manufacturer 


GTE Government Systems Corp, Needham Heights, 
Massachusetts. 
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SDS-—1 Secure Digital Switch 


The SDS-1 is a pcm/tdm, multilevel precedence, 
electronic digital telecommunication switching system. 
All trunk lines, whether analogue or digital, are 
encrypted prior to transmission outside of the dedicated 
secure area. 


Secure Voice Switch Equipment 
(SVSE) 


The SVSE is an operator-controlled audio and PTT 
switch capable of interfacing subscriber telephones 
and/or voice security device subscribers. The system 
permits any interfacing subscriber to be connected to 
any other interfacing subscriber in either a two-party 
call or a conference call. Subscriber-to-subscriber 


SM-—0500 Audio Switch Matrix 


The SM-0500 series audio switch matrix is a solid-state, 
electronic switching system capable of interconnecting 
up to 64 audio inputs and 64 audio outputs. The matrix 
is configured as a non-blocking, full fan-out switch 
which allows any user to select an input without regard 
for the status of any other user. 

The SM-O500 matrix is self-contained in a rack- 
mountable chassis, and features a motherboard design 
that enables field expansion by the addition of plug-in 


SM-3500 HF Switch Matrix 


The SM-3500 series high frequency rf switches are 
non-blocking, full fan-out, solid-state, multicoupling 
matrices which allow all users to select an input without 
regard for the status of any other user. 

The switches are self-contained in a rack-mountable 
chassis. All necessary components, including power 
supplies, are contained within the chassis. Control can 
be from an optional front-panel controller, remote 


SM-—5000 Digital Signal Switching 
Unit 


The SM-5000 series digital signal switching unit (dssu) 
is a solid-state, electronic switching system capable of 
interconnecting up to 428 digital inputs and 32 digital 
outputs, or 64 inputs and 64 outputs. The matrix is 
configured as a non-blocking, full fan-out switch which 
allows any user to select an input without regard for the 
status of any other user. 

The dssu (type 1) is self-contained in a single 
rack-mountable chassis and features a motherboard 


Small Digital Switch (SDS) 


The 150-line small digital switch (sds) provides all the 
services and interfaces of the larger AN/TTC-39 family. 
Interfaces are provided in a time division multiplex 
format through up to six transmission group ports. 
Eight single channel terminations are also provided. 
Additional single channels either analogue or digital, 
lines or trunks, are provided with switch access via one 


SSP-1400 Wide-band Data 
Equaliser 


The SSP-1400 is used on standard transmission lines. It 
provides amplification and slope equalisation for 
50kbits/s baseband and diphase data over the 10Hz to 
7OKHz frequency range. It also provides automatic 
regulation to +7.5dB input change from -30 to -3dBm. 
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The switching system provides intra-/ 
intercommunication among subscriber lines, attendant 
consoles, trunks and tie lines. The SDS-1 also provides 
access ports for paging/announcement systems as well 
as dictation/recording equipment. Provisions within 
the switch design allow for interface directly with 
AUTOSEVOCOM, AUTOVON, KY-3, KY-71, KY-57/58, 
KY-68/78, STU 111, T1 span lines and baseband digital 
data with data rates up to 64kbits/s. 


control access is accomplished via an attendant control 
panel. Once two-way communication is established, the 
attendant is locked out thereby maintaining a secure 
communications path. The call is terminated automati- 
cally when the subscriber hangs up. 


STATUS 

The SVSE is installed in the E4B aircraft (Advanced 
Airborne Command Post), where it is used to provide 
communications switching between on-board sub- 
scribers and/or voice security devices. 


modules. All necessary components, including power 
supplies, are contained within the chassis. Control can 
be from an optional front-panel controller, remote 
self-contained controller or customer-supplied host 
processor. 

Options include Tempest, emp protective devices, 
and airborne, shipboard, and _ tactical mobile 
qualification. 


TECHNICAL SPECIFICATION 
Frequency: 20Hz-20kHz 
Gain: 0+-1dB 


self-contained controller, or customer-supplied host 
processor. 

Options include Tempest, emp protective devices and 
airborne, shipboard and tactical mobile qualifications. 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-32MHz 

Gain: 0 +1dB 

Noise figure: 7.5dB maximum 

Vswr: 1.5:1 max 

Power supply: 115 or 230V ac, 50-400Hz 


design that enables field expansion by the addition of 
plug-in modules. All necessary components, including 
power supplies, are contained within the chassis. 
Control can be from the front panel or remotely by a 
customer-supplied host processor. 

The dssu can be used in a master/slave relationship 
(type 2) to switch data and clock simultaneously, orina 
master/two slave combination (type 3) to switch three 
signals simultaneously. 


TECHNICAL SPECIFICATION 
Data rate: dc to 500kbits/s 
Bit error rate: <1 in 10° bits 
Mtbf: 5000h (estimated) 


or more line termination modules. The line termination 
module is a rack-mountable or field-portable assembly 
used to multiplex up to 35 terminations on to a single 
multi-channel group. 

The sds offers a call rate of up to 7500 calls per busy 
hour with voice digitisation rates of 16 and 32kbits/s. 
Subscriber features include 5 level precedence, abbrevi- 
ated dialling, progressive conferencing, dial up store, 
and forward, direct access service, compressed dialling, 


The unit is a single plug-in module with four controls. 
The main control sets the equaliser at 60kHz, the 
auxiliary control sets the equaliser at 5kHz, the tone 
control sets the output level of the supervisory tone 
path, and the data control sets the output level of the 
data path. 

The equipment also compensates for flat loss and 
high frequency roll-off of telephone cables. A data pack 
is also available for secure voice applications. 


TECHNICAL SPECIFICATION 

Ail ports (lines/trunks): 4-wire (2-wire optional) 
Signalling: subscribers dc loop, trunk e and m lead 
Absolute delay: <1s 

Crosstalk: > 90dB isolation 

Matrix: non-blocking tdm audio inputs converted to 
p-law pcm 

Conferencing: unlimited digital conferencing 

Power supply: 115/208V ac, 50-60Hz, 3 phase 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


OPERATIONAL SPECIFICATION 

Emi: MIL-STD-461A and MIL-STD-462 
Temperature/altitude, vibration, shock, humidity, 
fungus, salt atmosphere, sand and dust: in accord- 
ance with MIL-E-5400N 

Tempest: NACSEM 5100 

Survivability/vulnerability: D226-20243-1; emp, nu- 
clear radiation effect 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


Mtbf: 10,000h 

Mttr: < 30 minutes 
Temperature range 
Operating: 0 to + 49°C 
storage: -57 to + 68°C 
Relative humidity: 0 to 95% 


Manufacturer 
Aiken Advanced Systems Inc, Alexandria, Virginia. 


Temperature range 
operating: 0 to 50°C 
storage: -50 to 70°C 
Relative humidity: 0 to 95% 


OPERATIONAL SPECIFICATION 
Designed to meet the requirements of MIL-STD-461. 


Manufacturer 
Aiken Advanced Systems Inc, Alexandria, Virginia. 


Mttr: <30 minutes : 5 
Power supply: 115/230V ac +15%, 47-63Hz, sp, 
three-wire 

Temperature range 

operating: 0 to + 49°C 

storage: -57 to + 68°C 

Relative humidity: to 95% 


OPERATIONAL SPECIFICATION 
Designed to meet the requirements of Tempest 


Manufacturer 
Aiken Advanced Systems Inc, Alexandria, Virginia. 


mobile subscribers, essential user bypass, call transfer 
and full operator service. 

The switch meets MIL-STD-810B environmental 
standards, can operate from 120 volts ac or 28 volts de 
measures 762mm in height and will fit a 488mm rack. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


STATUS 
The SSP-1400 is recommended in logistics support 
plans for AUTOSERVOCOM. 
Department of State 
Department of the Army 
Department of the Navy 
Department of the Air 

Force 


OC 968-1 
CSA DAM 750-15 
NAVALEX P-4, 110 1 


AFM 400-36 


Manufacturer 
Alcatel Transcom, Portsmouth, Rhode Island. 


SSP-1400 equalisers 


T-6600 Fibre Optic Link 


The T-6600 fibre optic transmission link is capable of 
transmitting asynchronous or synchronous data up to 
20Mbits/s over a distance of 10km without a repeater. 

Intended to qualify as a military nomenclatured unit 
(AN/FAC-XX), the T-6600 system is typically used in 
inter-building fixed based applications. The system 
supports up to eight channels of asynchronous or 
synchronous digital data transmission. The user can 
configure each channel for either mode of operation by 
selection of switches located on the chassis. The T-6600 
is data rate transparent between 2O0kbits/s and 
20Mbits/s and is compatible with a variety of available 
multiplexers and encryption devices that meet MIL- 
STD-188-114 interfaces. The system is also compatible 
with equipment requiring RS-422 balanced interface 
format. 

The T-6600 is an led-based system, designed to 
operate over multi-mode fibre at 1300nm. Eight 
transmitter or receiver modules, in any mix, plug into the 
chassis together with two redundant power supply 
units. All cards are replaceable while the unit is under 
power. 


T-6670 Telfox, Portable, Fibre 
Optic Telephone Extension 
System 


The T-6670 Telfox system provides mobile field com- 
munications capability over a 5km tactical fibre optic 
cable link. Up to 30 two-/four-wire telephone circuits 
can be plugged in, making the system useful for any 
situation requiring emergency voice, data or facsimile 
communications capability. 

Telfox offers military communicators a viable 26-pair 
replacement for most applications, and provides the 
capability to remotely access the commercial private 
line or public switched network. 

Telfox has been designed to interface standard voice 
frequency telephones, CCITT compatible facsimile 
equipment and digital data sources to the local 


TA-954/TT Digital Non-secure 
Voice Terminal (DNVT) 


The TA-954/TT is the digital non-secure voice terminal 
(dnvt) used in the Tri-Tac communication system. The 
unit interfaces with systems such as the AN/TTC-39 
automatic central office, the AN/TTC-42 automatic 
telephone central office and the SB-3865 telephone 
automatic switchboard. It can operate over distances of 
in excess of 4km using WF-16 field wire. 

A 4-wire set, the TA-954/TT transmits and receives 
conditioned diphase-modulated digital voice and loop 
signalling information at 16 or 32kbits/s rates. Voice is 
digitised by use of a cvsd modulation encoding/ 
decoding system with a compression ratio in the range 
of 12:1 to 20:1 for a 50% active run-of-three sequence. 
The loop signalling information consists of sequences 
of cyclically permutable 8-bit control words, each word 


TAC Il Tactical Cable 


Similar to the cable designed for the US Air Force Pacer 
Speak (AN/GRC-206) tactical radio programme, the 
TAC ll fibre-optic tactical cable has been tested to DoD 
Standards 1678 and 85045. 

The TAC II cable is based on the tight buffer tube 


Tactical Circuit Switch 


Tactical circuit switches are designed to provide military 
forces with a transportable, reliable, secure and 
survivable automatic communications switch. The 
switches are adaptable to large and small force 
deployments, low- and high-intensity conflicts and 
static or highly-mobile operations. They are part of the 
Tri-Tac communications system and consist of a 
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Optical connections are made at the rear of the 
chassis using Amphenol 906 type SMA connectors. A 


cable retractor allows the T-6600 chassis to be 
accessed without stressing the cables. Output monitors 
on the front of both transmitter and receiver modules 
provide for periodic maintenance checks. Connections 
for remote fault indicators in both Form-C contact 
closure and RS-423 are available on the rear of the unit. 


telephone network. Telfox is compatible with the PTT 
networks. 

The system is packaged in two transportable, 
ruggedised enclosures. Each terminal case can be 
configured with channel cards to interface with a 
switched telephone network on a trunk or line basis. 
For example, up to 30 channels allowing remote 
connections to pbxs or tactical switches, as well as user 
terminal devices, can be accommodated in any channel 
card combination. Telfox is designed to be operated by 
non-technical personnel. Power, cable and terminal 
connections are the only actions required to set up a 
link. In addition, the system incorporates complete 
internal self-diagnostics, common battery, and all 
signalling and supervision functions. 


Manufacturer 
ITT Corp, Electro-Optical 
Boylston, Massachusetts. 


Products Division, West 
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SSP—960 
POWER 
SUPPLY 


SWITCHABLE 
26/48 VDC 
1 AMP 
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Manufacturer 
ITT Corp, Electro-Optical 
Boylston, Massachusetts. 


Products Division, West 


Telfox fibre optic telephone extension system 


having minimum correlation with any other word. Loop 
signalling and digital data interfaces conform to Tri-Tac 
standards. 

The dnvt synchronises to receive line data when the 
data rate is within 50ppm of the nominal 16 or 32kbits/s 
rate. Power drain on-hook is less than 300mW and less 
than 1.5W off-hook. The telephone case is high-impact 
plastic with interior surfaces conductively coated to 
provide emi/emc static protection. 


STATUS 
In service as part of the Tri-Tac system. 


TECHNICAL SPECIFICATION 

Loop interface: 4-wire 

Line impedance: 125 ohm +10% 
Power supply: 24-56V dc (48V nominal) 
Temperature range 

operating: -30 to +52°C 

storage: -57 to +71°C 


concept of fibre-optic cable design. In this, each glass 
fibre is surrounded by an inner layer of elastic 
compound which cushions the fibre to prevent micro- 
bending loss when the cable is flexed. An outer layer of 
hard, abrasion-resistant compound is then applied over 
this inner layer. This second buffer provides mechanical 
and environmental protection. In the TAC Il design, 
either two or four of the buffered fibres are collectively 


shelterised unit and a team-transportable unit. Both 
support the transition from analogue switched systems 
to the integrated, digital, secure communications 
systems of the future for tactical air, land and sea forces 
by providing plug-in interchangeable terminations for 
both scenarios under the control of a common 
computer. The switches operate with various mixes of 
digital and analogue loops and trunks in secure and 
non-secure modes. 


Relative humidity: 98% at + 65°C 
Altitude 

operating: to 3050m 

transport: to 12,200m 

Immersion: 0.9m for 2h 

Vibration: transport and handling incl 1.2m drop 
Sand and dust: fine dust at 17.8m/s 
Rain: to 125mm/h 

Height: 119mm 

Width: 186mm 

Depth: 257mm 

Weight: 2.5kg 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 


packaged within a single pliable tube. Kevlar is 
incorporated as a strength member both inside and 
outside this tube and the outer cable jacket is of 
abrasion/crack/fungus-resistant polyurethane. 


Manufacturer 
Valtec, Boylston, Massachussets. 


The switches are interoperable with the current 
inventory of analogue switching systems, interoperable 
with most digital communications equipment at loop 
and trunk (in-band and common channel), totally 
compatible with the state-of-the-art security equipment 
and designed and tested to full US military environmen- 
tal and mechanical stress specifications. 

Operational functions include command and control 
communications, air-to-ground intelligence systems, 
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theatre army communications systems, air force combat 
theatre ground communications systems and tactical 
air control centres. 


Key 

. Main power distribution panel 
. Call service console 

. Voice order wire control unit 

. Maintenance supervisor position 
Environmental control unit 

. Switch cabinet 

Comsec cabinet 

. Switch cabinet 

. Cooling air inside or outside 

. Signal entrance panel 


— 


Manufacturer 
ITT Defense Communications Division, Nutley, New 
Jersey. ; 


Type A Telephone Set 


The type A telephone set is a ruggedised version of a 
typical push-button instrument. It-meets the need for 
operation under severe weather conditions (heat, 
moisture, salt atmosphere, cold), vibration, shock, and 
the rolling and pitching of a ship. The keypad assembly 
becomes illuminated when the user goes off-hook 

The telephone set has been designed, tested and 
manufactured in accordance with US Navy shipboard 
automatic dial telephone specification MIL-T-1943 
(SHIPS). It also operates with US Navy installed 
automatic dial telephone switchboards which require 
dial pulsing at the rate of 10 to 12 pulses per second. 
The telephone's dial is illuminated when the handset is 
in the off-hook position, and by depressing the pound 
key the user can automatically re-dial the last station 
dialled. 


Manufacturer 
Comdial Telephone Systems, Charlottesville, Virginia. 


Type G Telephone Set 


The type G telephone set features a push-button 
assembly which becomes fully illuminated when the 
user goes off-hook. By depressing the pound key the 
user can automatically re-dial the last station dialled. 

The telephone set has been designed, tested and 
manufactured in accordance with US Navy shipboard 
automatic dial telephone specification MIL-T-1943 
(SHIPS), and operates with any electromechanical 
step-by-step switching system currently installed aboard 
any ship. It will also operate with any common control 
switching system that accepts standard dial pulses (10 
to 12 pulses per second). 

The set is universal and mounts either on a bulkhead 
or desk, and will mount directly in place of the 
old Stromberg-Carlson G telephone without any 
mechanical changes. 


Manufacturer 
Comdial Telephone Systems, Charlottesville, Virginia. 


Universal Modem Assembly 


The universal modem assembly provides up to eight 
4-wire full duplex modems in a 483mm rack mountable 
nest. It has four times the packaging density of the 
MD701 and eight times that of the MD674. It uses the 
same modems as the AN/TYC-39 message switch. 

The modems offer eight distinct channels for the 
modulation and demodulation of transmitted and 
received data and can convert baseband data into fsk 
or diphase analogue signals for transmission or 
reception. Baud rates from 50Hz to 32kHz are available 
together with all required clocking, random pattern, 
mark, space generators and power. The modem 
assembly measures 222 x 483 x 381mm and weighs 
18kg. It requires an input power of 115 volts ac, 
45-450Hz, 1.5amps. 


STATUS 
Field-proven with Autodin and US tactical data 
transmission systems. 


Manufacturer 
GTE Government System Corp, Needham Heights, 
Massachusetts. 
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CTC—4 Commanding Telephone 
Radio-line Concentrator 


The CTC-4 unit is designed for the concentrating and 
mutual switching of various radio and line telephone 
connections in field operating environments. The basic 
functions of the concentrator are the setting up of 
incoming and outgoing telephone connections, the 
manual cordless switching of the magneto telephone 
connections and the setting up of conference 
connections. 

The system's capacity is 10 local battery connections, 
two automatic telephone exchanges, one vhf teleprinter 
transceiver, one radio telephone transceiver and 4 radio 
transceiver links. This can be increased by parallel 
connection of two CTC-4 units. The concentrator is able 
to handle connections from an automatic telephone 


CTS-—10 Cordless Switchboard 


The CTS-10 is a mobile cordless manual magneto 
telephone switchboard, battery-powered by 4 x 1.5-volt 
batteries and designed for operation in field conditions. 
Local battery telephones and automatic telephone 
exchanges can be connected with the capacity of ten or 
eight local battery lines and two automatic exchange 
lines. Switching of the connections is cordless and 
made by the switching matrix. 


CTS-10 switchboard 


KU-60 Manual Telephone 
Switching Equipment 


The KU-60 manual telephone switching equipment 
provides for two-way connection of various types of 
two- and four-wire systems (lb, cb, atc, radio etc). 
Versions of the KU-60 are designed for 10, 20, 30, 40, 
50 and 60 lines. Larger units can be provided if required. 


STATUS 
In service with the armies of a number of countries. 


Manufacturer 
Iskra, Ljubljana. 


M-63, M-—80 and M-—85 Magneto 
Telephone Sets 


The M-63, M-80 and M-85 portable magneto-type 
telephone sets are designed for establishing telephone 
connections in the field. Features include high resist- 
ance against mechanical and sound impact, and 
resistance against salt water and rapid temperature 
variations. The telephone sets operate at low tempera- 
tures and in tropical climates. 

The M-63 has an electro-dynamic earphone and a 
carbon type microphone, while the M-80 and M-85 have 
electro-dynamic earphone and microphone inserts. The 
M-85 also has an additional optical indication of 
ringing signal. 


M-85 telephone set 
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exchange to local battery telephone, from a vhf 
teleprinter transceiver to a local battery telephone and 
vice versa, and from a radio telephone transceiver to a 
vhf teleprinter transceiver. 


TECHNICAL SPECIFICATION 

Power comsumption: 12W max for average telephone 
traffic 

Power supply: 220V ac, 50Hz; 12 or 24V dc (accumu- 
lator); 4x1.5V batteries. 

Temperature range: -15 to +55°C 

Height: 226mm 

Width: 422mm 

Depth: 318mm 

Weight: 22kg 


Supplier 
Federal 
Belgrade. 


Directorate of Supply and Procurement, 


TECHNICAL SPECIFICATION 

Power consumption: about 300mA 

Attenuation: less than 1dB for 800Hz 

Crosstalk attenuation: less than 80dB for 300-3. 400Hz 
Height: 205mm 

Width: 410mm 


407 


CTC-4 concentrator 


Depth: 330mm 
Weight: 14.0kg 


Supplier 
Federal 
Belgrade. 


Directorate of Supply and Procurement, 


KU-60 switching equipment 
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TECHNICAL SPECIFICATION 

Frequency range: 300Hz-3.4kHz 

Temperature range: -25 to 55°C 

Power supply: 2 x 1.5V (two battery cells) or internal 
source of 3V dc 


MUX-PCM 30/M Mobile Multiplex 
Equipment 


MUX-PCM 30/M is a mobile version of the PCM 30 
multiplex equipment. It contains a standard 30-channel 
pcm terminal, designed to CCITT recommendations, 
G703, G71 and G712. It represents the primary stage in 
the standard CCITT pcm system hierarchy, providing for 
a 2048kbits/s digital stream containing 30 standard 
telephone channels and two channels for transmission 
of synchronisation and signalling informations. 


Manufacturer 
Iskra, Ljubljana. 


MUX-PCM 30/M 


OP 1-3 Amplifier 


The OP 1-3 two-way amplifier is a low frequency unit 
designed for receiving audio signals from one of three 
telephone links, transmitting audio signals to control a 
radio transmitter and the reception and transmission 
of audio signals on local battery telephone lines. 
Reception levels from telephone lines are adjustable. 
For voice reception and transmission a handset or 
headset, microphone and earphones are available. 


Portable Interphone Unit IFP 
11+4and 

Stationary Interphone Unit IF 
11+4/M 


The portable interphone unit IFP 11+4 and the 
stationary version IF 11+4/M are designed for the 
reception of telephone channels of various types (local 
battery telephone, automatic telephone exchange and 
radio) and their interconnection 

All channels may be concentrated in simplex and 
duplex and can be interconnected. All ten local battery 
telephone channels of the IFP 11+4, and eight of the IF 
11+4/M, can be manually connected by means of 
external cables. A conference link with all local battery 
telephone lines is also possible. Two of the IFP units can 
be connected to double the capacity. 

The sets are powered by 220-volt, 50Hz mains, with an 
automatic change over to 12-volt battery in case of 
power failure. : 

For control and linking through a radio set, the IFP 
PU unit is used. 


IFP11+4 unit 


IF 11+ 4/M unit. 
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Manufacturer 
Iskra, Ljubljana. 


Immersion: depth of 13m 
Height: 255mm 

Width: 96mm 

Depth: 140mm 

Weight: 3kg 


~ - oS 


TECHNICAL SPECIFICATION 

Frequency range: 300Hz-3.4kHz 

Power supply: 110V/220V ac + 15%, 50Hz 
Temperature range: 0 to + 55°C 

Height: 110mm 

Width: 275mm 

Depth: 235mm 

Weight: 4.7kg 


Supplier 
Federal 
Belgrade. 


Directorate of Supply and Procurement, 


OP 1-3 amplifier 
TECHNICAL SPECIFICATION 


IEP We 4) 
Height: 220mm Width: 560mm 
Width: 305mm Depth: 290mm 


Depth: 310mm 
Weight: 12.5kg 


Weight: 19.5kg 


Supplier 
IF 11+4/M Federal Directorate of Supply and Procurement, 
Height: 230mm Belgrade. 


S$! 2000 Digital Telephone 
Exchanges 


The S| 2000 is a series of spe electronic pabxs used in 
military networks. Realised in Isi and visi technology, 
the modular exchanges are compatible with digital, 
analogue and mixed transmission facilities. An X.25 
packet switching module can be added. 

Two versions of the epabx are the SI 2000/114 and the 
S| 2000/124. The first is a single module unit capable of 
serving up to 144 extensions or acting as a slave for 
larger capacity machines. The multi-module S| 2000/124 
has a capacity of several thousand extensions. 


Manufacturer 
Iskra, Ljubljana 


S/ 2000 racks 


TC-10 Field Telephone Exchange 


The TC-10 field telephone exchange is designed for 
operation in the open air, under tents or in shelters. All 
components are made from corrosion-proof materials 
and materials resistant to bacteria and other environ- 
mental effects. The exchange can be carried or 
transported in a vehicle. Hermetically sealed, it is 
splash- and immersion-proof up to the depth of 
one-metre It also withstands drops from a height of up 
to one-metre. Accessories are supplied in a special 
manpack bag. 

The TC-10 is designed to handle calls between Ib 
station exchanges in its own network, the traffic with 
another |b exchange or with an automatic telephone 
exchange (atx). The exchange accommodates 10 
extension sections to which 10 extensions can be 
connected. 

The first two sections are intended for the connection 
of atx lines. Calls between extensions are established 
via six transit links enabling the exchange to handle six 
simultaneous calls. Aconference call can be established 
by connecting several stations into one transit link. By 
connecting two exchanges in parallel the capacity is 
extended to 20 extensions. If, in the parallel operation 
mode, the calling section is replaced by two additional 
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TC-10 exchange 


extension sections, the capacity of the exchange is 
extended to 22 extensions, The TC-10 measures 450 x 
240 x 320mm and weigHs 19kg. 


Manufacturer 
Iskra, Ljubljana. 
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Data Transmission and Reception, Modems 


FIE8 Optical Fibre Modem 


The FIE8 is a fibre optic modem that takes its power from 
the transmit data signals. 


MIL-AWANET 


MIL-AWANET is being designed as a military-specified 
product, based on the existing commercial AWANET, 
but aimed at integrating a large number of low-capacity 
voice and data channels, plus a small number 
of high-capacity video channels and Ethernet-data 
channels on the one communications network. Like 
AWANET, MIL-AWANET will provide a choice of optical 
or multi-pair cable transmission media. 

The higher MIL-AWANET capacity is achieved, while 
maintaining compatibility with AWANET, by increasing 
the number of bits/word, words/slot and slots/frame. 
However, the frame and multiframe rates cannot be 
changed if compatibility is required. 

Whereas the frame structure for AWANET is fixed, the 
frame structure for MIL-AWANET will be hardware 
programmable so that it can be optimised for any 
current requirement and, at the same time, be capable 
of on-site modification to suit future requirements or 
network growth. Frame structure 1, for example, 
supports existing AWANET voice/data interface designs 
through bits 1-10 and new MIL-AWANET voice/data/ 
video interface designs through the additional 16 bits 
(11-26). 


SMART — Shipborne Modular 
Automated Radio Terminal 


The Royal Australian Navy has developed a message 
handling system which encompasses processing and 
transmission/reception functions for intership or ship- 
shore telegraph traffic, and up to four channels of the 
multi-channel fleet broadcast. It is capable of accepting 


MD-600 Data Modem 


The MD-600 is designed for teletype communication in 
the hf frequency range, in particular as an interface 
between a teletype and the transceiver of the PRC/ 
VRC-600 series. 


Vehicular stack with modem 


and Terminals 


AUSTRALIA 


It directly replaces a standard electrical modem 
system and requires no modifications to user hardware 
or software. It provides a secure RS232 communications 
channel over distances to 2km. 


In the frame structure 2 option, the backbone cards 
which deliver data to the interface cards can be either 
fitted with devices to support 26-bit operation at the time 
of installation or only fitted with devices to support 10-bit 
operation if future growth is unlikely. Alternatively 
unused devices can be fitted, but powered-down if 
future growth is required, Power supply units and other 
plug-in cards will always be upgradeable to suit the 
required word-size and rate. 

An upgrade to frame structure 3 could occur, for 
example, when the network employing frame structure 2 
became congested. 

There are many other frame structures possible so 
that MIL-AWANET can be optimised on a system-by- 
system basis. 


TECHNICAL SPECIFICATION 

MIL-AWANET FRAME STRUCTURE 1 (AWANET — EQUIVALENT) 
26 bits/word: 159.744MHz bit rate 

2 words/slot: 6.144MHz slot rate 

64 slots/frame: 96kHz frame rate 

240 frames/multiframe: 400Hz multiframe rate 


MIL-AWANET FRAME STRUCTURE 2 
10 bits/word: 30.724MHz bit rate 


data rates of 75, 300, 1200 or 2400 baud in ITA-2 or ITA-5 
code. 

Each SMART system configuration will include an 
A/UYK-64B mini computer, a number of intelligent 
visual display units and up to five MXT1200 printers, the 
numbers dependent primarily on the particular needs of 
the ship or shore establishment. 

Message storage is achieved by Winchester disk. This 
disk system has 30Mbytes of message storage capacity. 
Should a failure occur with the Winchester disk, 


BELGIUM 


The electronic circuitry is housed on a single printed 
circuit board contained in a rugged rectangular box. 
Baud rate, frequency selection and repetition rate are 
selectable from the front panel. 


STATUS 
In production. 
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Manufacturer 
Amalgamated Wireless (Australasia) Ltd, North Ryde, 
New South Wales. 


1 word/slot: 3.072MHz slot rate 
32 slots/frame: 96kHz frame rate 
240 frames/multiframe: 400Hz multiframe rate 


MIL-AWANET FRAME STRUCTURE 3 (AWANET UPGRADE) 
10 bits/word: 61.44MHz bit rate 

1 word/slot: 6.144MHz slot rate 

64 slots/frame: 96kHz frame rate 

240 frames/multiframe: 400Hz multiframe rate 


MIL-AWANET UNIVERSAL FRAME STRUCTURE 

10-16 bits/word: <6.144MHz word rate 

1-2 word/slot: <6.144MHz slot rate 

1-26 bits/slot: < 160MHz bit rate 

1-256 slots/frame: <6.144Hz frame rate 

1-256 frames/multiframe: <6.144MHz multiframe rate 


Manufacturer 
Amalgamated Wireless (Australasia) Ltd, North Ryde, 
New South Wales. 


redundancy is available by utilising an 8-inch floppy 
disk. 


STATUS 
The message handling system is expected to be fitted 
throughout the Australian Navy by 1990. 


Manufacturer 
Amalgamated Wireless (Australasia) Ltd, North Ryde, 
New South Wales. 


TECHNICAL SPECIFICATION 

Teletype interface: 4- or 2-wire; 120V single current 
40mA, or +60V double current 10mA 

Power supply: 24V dc 

Consumption: 25W 

Temperature range: -20 to + 60°C 
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MD-600 modem 


50, 75 AND 100 BAUD FSK MODE 

Frequencies: 1275Hz + 42.5, or 1275Hz +50, or 2805Hz 
+425 

Terminal mode: asynchronous 


600 BAUD FSK MODE 
Frequency: 1500Hz +200 
Terminal mode: asynchronous or synchronous 


1200 BAUD FSK MODE 
Frequencies: 1700Hz +400, or 2000Hz +425 
Terminal mode: asynchronous or synchronous 


TD-1390/U Multiplexer 


The TD-1390/U functions as a combiner/decombiner 
for the TD-660 multiplexer and CV-3837/U convertor 
frame format. In the multiplexer system the TD-1390/U 
combines two 12-channel 576kbits/s signals of transmit 
pcm data into a composite 24 channel 1152kbits/s pcm 
signal and at the receiving end decombines them into 
their original channels. In the convertor system the 
TD-1390/U combines two 15 channel 576kbits/s signals 
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DFSK REPEAT MODE 

Bit rate: 50, 75 and 100 baud synchronous 
Frequencies: 1650Hz +150 and 2550Hz +150 
Transmission speed: 200 baud 


FSK BURST MODE 

Bit rate: 50, 75 and 100 baud asynchronous 
Frequencies: 2000Hz +425 

Transmission speed: 1200 baud 


OPERATIONAL SPECIFICATION 
To MIL-STD-810C or FINABEL 2010 


CANADA 


of transmit delta modulation data into a composite 30 
channel 1152kbits/s signal and again decombines them 
at the receiving end. The device derives its power 
requirements, 22 to 31 volts dc, 10 watts, from its 
associated radio equipment. The TD-1390/U measures 
83 x 216 x 304mm and weighs 3kg. 


STATUS 
Introduced in 1985 and in service in the USA. 


Manufacturer 
Canadian Marconi Company, Quebec, Montreal. 


CRISP Data Network 


The CRISP network is an X.25-based osi data communi- 
cation transport network, which manages and controls 
interactive transaction traffic between three mainframes 
and a distributed terminal population. The network is 
based on the CR80 computer. It is formed as an inner 
ring of three interconnected front-end-packet switches 


Hawk Link Converter 


The basic HAWK missile system for air defence has been 
operational since 1960, using a missile battery data 
link (mbdl) protocol for communication between the 
battalion operating centre (boc) and HAWK batteries. 


TT—1585E Radiotelex Modem 


The TT-1585E standard- and double-speed radiotelex 
modem implements recommendations CCIR 346-1, 
476-3, 492, and 625, maintaining backwards compati- 


TT-2085A Radiotelex Modem 


The TT-2085A is a 50/100 baud ruggedised radiotelex 
modem. It meets CCIR recommendations 346-1, 476-3, 
491, 492-2 and 625, in addition to MIL-STD-810C and 
-108E for various environmental parameters. Modes of 
operation include arq, fec, fsk, selfec, dirca and cw. The 
modem measures 89 x 215 x 314mm and weighs 
4.2kg. 


Manufacturer 
Thrane & Thrane A/S. Soborg. 


TT-2085A modem 


DENMARK 


(feps) (one for each mainframe), and an outer layer of 
five remote packet switches (rps), each connected to 
two feps. The CR80 computers primarily control the 
network status and perform the transport between the 
terminals and mainframes. The control functions of the 
network are organised hierarchically. All sites are 
connected to at least two others, and the system 
performs automatic re-routeing if a line failure occurs. 


To take advantage of numerous advances in tech- 
nology, a new HAWK improvement program (pip) was 
initiated. This resulted in a superior protocol with 
expanded information capabilities called the army 
tactical data link (atdl) protocol for inter-battery 
communication. 

To enable communication between batteries using 
the atd! protocol, and communication with battalion 


bility to existing radiotelex networks and coast station 
services. 

Standard four- or two-wire 50- to 2400-baud or video 
display terminals and DOS-compatible 75- to 9600-baud 
computers can be directly interfaced to the modem. 

The TT-1585E includes an IBM-compatible micro- 
floppy disk drive, giving 720 kbyte (formatted) removable 
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Manufacturer 
NV MBLE SA, Brussels. 


TD-1390/U multiplexer 


STATUS 
Used by the Royal Navy in a distributed inventory system 
in the UK. 


Manufacturer 
Christian Rovsing A/S af 1984, Ballerup. 


Operating centres accepting only the mbdl protocol, an 
atdl/mbdl converter (amc) was designed. The amc, 
implemented on a CR80 computer, is located in the 
same shelter as the battalion operating centre. 


Manufacturer 0 
Christian Rovsking A/S af 1984, Ballerup. 


program and text memory. This enables storage and 
transfer of text files and preformatted text styles, 
transaction logs, test programmes, and a variety of 
customer-defined features. 


Manufacturer 
Thrane & Thrane A/S, Soborg. 
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TT—2300A HF Data Modem 


TT-2300A is a high speed error-correcting hf data 
modem designed for the transfer of 300- and 600-baud 
full duplex data. 


The TT-2300A implements an adaptive error- 
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correcting arq protocol which is bit-oriented and 
transparent to any type of alphabet, code, and data 
format used by the connected data equipment. 

The local command set and interface used by the 
TT-2300A is compatible with CCITT V.10, V.24 and V.25 
bis, enabling the modem to interface directly to 
computer systems. 

Features of the TT-2300A include automatic dialling, 


MS8525 Modem 


The MS8525 is a ruggedised modem designed for 
military communications applications in tactical net- 
works. Communications lines are saved by the simul- 
taneous transmission of speech and data via the same 


1021 Sematrans LSI Modem 


The 1021 modem is used in military data processing 
networks. Operating in the baseband, it is designed 
for high-speed data transmission on continuous, 
non-loaded metallic circuits with two wires (half-duplex) 
or four wires (full-duplex). It can also be used in 
point-to-point links and in multi-point networks. 

It operates either with a biphase-differential code or 
with a delay modulation (dm) code, the latter enabling 
operation up to 2.4kbits/s on loaded lines. Various 


2424 Sematrans Modem 


The 2424 modem allows synchronous or asynchronous 
full-duplex transmission on two-wire leased or dial-up 
lines at 1.2 or 2.4kbits/s. 

Its echo-cancellation technique has been adopted by 
the CCITT in pursuit of higher speeds. 


4811 Sematrans Modem 


This modem allows synchronous transmission over 
private two- or four-wire lines or over the switched 
network at a data rate of 2.4 or 4.8kbits/s. Its fast 
equalisation (18ms) allows it to be used with multi-point 
lines as well as point-to-point circuits. 


4848 Sematrans Modem 


The 4848 modem allows synchronous or asynchronous 
full-duplex transmission on two-wire leased lines or 
switched networks at 2400 and 4800bits/s. 

With the Sematrans Plus option, the 4848 provides 
autocall V25 bis, asynchronous transmission with error 
correction and integral dial back-up. 


STATUS 
In service in French Army. 


TECHNICAL SPECIFICATION 
Modulation: 4-phase differential (dpsk) 
Data rate: 2400 or 4800bits/s 

Data transfer: full duplex 

Power supply: 110 or 220V ac, 48-64Hz 
Consumption: 90VA 

Weight: 7kg 


Manufacturer 
Télécommunications Radioéletriques et Télephoniques 
(TRT), Paris. 


Alpha Graphic Terminal 


The alpha graphic terminal features two separate 
operating modes: a standard alpha-numeric mode and 
a graphic mode allowing the creation, modification 
and display of graphic symbols, lines, arrows and 
alpha-numeric comments etc. 


FINLAND 


channel which may be field radio or telephone line. 
The modem provides full duplex speech and half 
duplex data over 2-wire telephone lines. Transmission 
rate of asynchronous data is 0 to 300bits/s. The modem 
meets all relevant environmental IEC specifications 
and MIL-STD-461B for electromagnetic emission and 
susceptibility. The MS8525 is powered via the dte and 
can operate at voltages from 10.6 to 30 volts dc at a 


FRANCE 


features such as analogue loopback, remote digital 
loopback and test sequence are incorporated in the 
modem. In addition, the modem includes an equaliser 
circuit associated with a flashing indicator which 
permits fast start-up by setting a potentiometer. 


STATUS 
In service with the French Army. 


TECHNICAL SPECIFICATION 
Modulation: biphase-differential or dm code 
Data rate: 1.22.4, 4.8, 9.6, 19.2kbits/s 


auto-answer and busy modes, with exchange of station 
identification during initial call, and re-phasing for 
additional security. 


Manufacturer 
Thrane & Thrane A/S, Soborg. 


rated current of less than 50 milliamps. The modem 
measures 136 x 136 x 64mm and weighs 0.83kg. 


Manufacturer 
Nokia Industrial Automation, Helsinki. 


Data transfer 

2-wire: 1-way, half-duplex 

4-wire: full-duplex, remote-control of loop 2 (optional), 
asynchronous/synchronous converter (optional), loop 
4 (optional) 

Power supply: 110, 127, 220, 240V ac; 48-64Hz 
Consumption: <5VA 

Temperature range: 0 to + 55°C 

Relative humidity: 80% at + 25°C 


Manufacturer 
Telecommunications Radioélectriques et Teélephon- 
iques (TRT), Paris. 


STATUS 
In service with the French Army. 


TECHNICAL SPECIFICATION 

Modulation: 4-phase differential 

Data rate: 1.2 or 2.4kbits/s 

Data transfer: full-duplex 

Power supply: 110, 127, 220 or 240V rms, 48-64Hz 


Consumption: 30VA 
Weight: 8.5kg 


Manufacturer 
Telécommunications Radioélectriques et Télephon- 
iques (TRT), Paris. v 


Its pstn transmission allows an automatic back-up in 
case of leased line failure. 


STATUS 
In service with the French Army. 


TECHNICAL SPECIFICATION 
Modulation: 8- or 4-phase 
Data rate: 2.4 or 4.8kbits/s 


Data transfer: full-duplex 4-wire or half-duplex 2-wire 
Power supply: 110 or 220V ac, 48-64Hz 
Consumption: 20W 

Weight: 7kg 


Manufacturer 
Télécominunications Radioélectriques et Teléphon- 
iques (TRT), Paris. 


Alpha graphic terminal (right) with on-board message terminal (left) 


It is built around a 6800 microprocessor and 
incorporates a plasma display screen in conjunction 
with a superimposed ordnance survey map, menu and 
graphic select keys, alpha-numeric and function keys 
and a joystick. Its screen has a 512 x 512 dot display 


COMPAC 


COMPAC: is a series of equipment which uses 
packet switching techniques. Included are packet 
assemblers-disassemblers and switches allowing the 
connection of X25 or X27 equipment. 


Devin 


Devin is a system developed for the French Army and is 
a militarised, general purpose data processing, display 
and communication system. It has modular hardware 
and software. 


DISPLAY KEYBOARD ‘TCI 

The display keyboard (TCI) is the basic module of the 

Devin family for all configurations requiring a keyboard. 
Its functions are local editing, communication, 


French Navy Data Transmission 
System RTDM 


In 1976 CSEE was entrusted with setting up the 
data transmission system of the French Navy. The 
subsequent RTDM system, using the packet switching 
data transmission technique, is made up of six nodes 
that are connected together by 9.6kbits/s lines which in 
the future can be extended to 40 kbits/s. At present each 
one handles connection of 14 half-duplex user lines 
(BSC) and can be expanded to 32 full-duplex (HDLC) 
lines. The throughput capacity is 140kbits/s (for packets 
of 256 eight-bit bytes). 

The RTDM logic structure is divided into two levels. 
User connections allow the RTDM to provide its users 
with the possibility of connections to the system, either 


MDM 12/24 Auto-adaptive Modem 


The MDM 12/24 modem carries out real-time automatic 
equalisation using a special built-in micro-computer. 
The modem can be used for data transmission over hf 
channels at 600, 1200 and 2400bits/s, and for 
transmission of vocoder-digitised voice at 2400bits/s. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Data rate: 600/1200/2400bits/s 

Frequency shift: 10Hz 

Transmitter/receiver interface: audio frequency 
Power supply: 115/220V ac, 50-60Hz, sp 
Temperature range: 0 to + 55°C 

Relative humidity: 95% at + 45°C 


OPERATIONAL SPECIFICATION 

Complies with French Navy standards relative to 
sheltered shipboard equipment (GAM/T13, ITP 2521, 
E509, E510, GAM/T1 and CCITT V24-V11) 


Manufacturer 
Telécommunications Radioélectriques et Téléphon- 
iques (TRT), Paris. 


On-board Message Terminal 


The CIMSA on-board message terminal is an alpha- 
numeric dialogue console designed for small unit 
control posts. It is provided with two transmission 
networks, one for communication with observers 
equipped with portable terminals such as the type 
TRC743, and one for communicating with headquarters. 
In addition to sending and receiving, the microproces- 
sor-controlled unit can store, display and edit messages. 
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and, in addition to its own graphic capacities, it can 
handle all alpha-numeric message traffic to and from 
other tactical terminal units and/or on-board message 
terminals. 


The NPX 090 is a network processor for meshed 
network operations. It handles from 8 to 24 ports at 
speeds ranging from 1200bits/s to 72kbits/s. Also part of 
this range is the CG025 management centre, and the 
CP900 switch which handles 500 packets per second 
and provides permanent virtual circuit capability. 


self-control program, display, and alpha-numeric and 
functions keyboard. 


PORTABLE TERMINAL ‘TP’ 
The portable terminal (TP) uses the TCI with a data 
processing module. Its features are communication 
processing, self control program, alphanumeric editing, 
and programmable capability. 
WORKSTATION (TS) 
This includes the TCI, a data processing sub-module, 
an alpha-numeric sub-module, a graphic sub-module 
and one or two screens. 

Its features are communication processing, self 


according to the BSC protocol or standardised protocol 
X25. Application software modules form the software 
network set up in the MITRA 125 mini-computer made by 
SEMS which can be divided into six sub-assemblies. 
The switching module makes up the core of the 
system by carrying out all the processing operations 
required for routeing on the packet in transit in the 
node. The transport station module processes all the 
opening and closing of flows between transport 
stations and ensures fragmentation and re-assembly of 
the packets in messages. The BSC connection module 
enables connection of the subscribers on international 
standard X25 (the same as used by the Transpac 
system). The connection X25 module processes levels 2 
and 3 of standardised protocol X25 thus enabling it to 
be roughly identical to the Transpac public system. The 
operation assistance module provides the interface 
between the operator and the system, enabling him to 
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Manufacturer 
CIMSA, Vélizy. 


STATUS 
In service with French forces and gendarmerie. 


Manufacturer 
Télécommunications Radioélectriques et Téléphon- 
iques (TRT), Paris. 


control program, alpha-numeric editor, eight-window 
processing, graphic functions, and programmable 
capability. 

TACTICAL TERMINAL 

The tactical terminal combines the TCl, TS and tactical 
computer. 

The tactical computer handles communications 
processing, self control programs, workstation man- 
agement, data storage, data processing and is 
programmable. 


Manufacturer 
CIMSA Sintra, Asniéres. 


carry out remote loading, remote dumping, reconfigur- 
ation of lines, editing of reports, monitoring, repair 
and indirect services. The line management module 
processes the transmissions procedure on the edges 
and on the packet node user lines. The RTDM system is 
designed for centralised operation and maintenance. 


STATUS 

The Navy Data Transmission System underwent factory 
acceptance at the CSEE Research Centre at Orsay, was 
installed on the final sites and became operational at 
the end of 1979. 


Manufacturer 
Compagnie de Signaux et d’Equipements Electriques, 
Paris. 
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MDM 12/24 modem 


A hard copy printer can be attached, and the unit 
integrated into an all-terrain ground vehicle. 


TECHNICAL SPECIFICATION 
Mode: half-duplex 

Speed: 1.2kbits/s 
Interfaces: RS-232C, ASCI| 
Mtbf: 2000h 

Height: 355mm 

Width: 450mm 


Depth 

450mm 

keyboard open: 750mm 
Weight: 25kg 


OPERATIONAL SPECIFICATION 
Meets GAM/T13 where applicable 


Manufacturer 
CIMSA, Vélizy. 
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TAG Alpha-Graphic Terminals 


The TAG alpha-graphic terminals are designed for the 
operational preparation and command of manoeuvres 
at divisional and brigade command post level. 

They provide decision aid facilities in the context of a 
Cl type system for officers commanding operation 
manoeuvres, intelligence, logistics, engineering, etc 

Functions include transmission, processing and 
automatic display of information through command 
networks; and specific operation functions for oper- 
ational cells. 

Among facilities provided are alpha-numeric and 
graphic messages, distributed or centralised relational 
data bases, graphic situation synthesis, synthesis tables 
in matters of power balances, intelligence plans, logistic 
reports, etc. 

The terminal, developed on the basis of a single-card 
microprocessor, has a monochrome plasma screen 
with 512 x 512 point definition, superimposed on a 
general hq map presentation device. 

Versions available include TAG 30 x 30, a 300 x 
300mm plasma infra-red designation single-screen, 
with feather light touch keyboard; TAG 23 x 23, a 230 
x 230mm plasma single- or double- screen, with 
functional keys; and TAG/R 23 x 23, a 230 x 230mm 
plasma single-screen remote system, with local memory 
storage on militarised bubble cassettes. 

In the alpha-numeric mode, a qwerty keyboard in 
Latin and Arabic characters is used with digital and 
command function keys for the terminal and the cursor. 

In the graphic mode, local graphic software manages 
standard symbolic graphic elements, while a micro 
joystick is integrated with the keyboard. 


THOMPAC Multiple Services Fast 
Packet Switch 


THOMPAC is a digital communications system based 
on fast packet switching and is designed for strategic 
networks. The main features claimed for the system are 
optimum use of the transmission bearers, simplified 
network architecture, interconnection with all types of 
existing links, connection with all current and future 
terminals and reliable and secure transmissions. The 
simplified architecture means that any switch can 
perform subscriber access and transit functions, no 
multiplexer is needed for the system and the same 


TAG 23 X 23 terminal 


Manufacturer 
CIMSA Sintra, Veélizy. 


switching technique is used for voice, data and 
signalling. The use of highways which are mutually fully 
asynchronous obviates the need for synchronising the 
network and allows connection of a wide variety of 
bearers within a wide range of bit rates to the same 
switch. Security is increased as the digital techniques 
used permit bulk encryption and the packet switching 
provides the bit count integrity required for end to end 
encryption. 


STATUS 
Developed for French military administration. 


Manufacturer 
LMT Radio Professionnelle, Boulogne-Billancourt. 
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TM 22 R Teleprinter 


The TM 22 R is a microprocessor-controlled teleprinter 
specifically designed for mobile use (land vehicles, 
ships and aircraft). It utilises CCITT alphabet number 2 
and has transmission speeds of 50, 75 or 100 baud and 
a print speed in local mode of 15 characters per second. 


TM40 Telegraphic Terminal 


The TM40 is a multi-code, multi-function, bi-alphabet 
terminal. Itis available with or without ciphering module, 
and has a visual display and Tempest specification. It 
operates in full duplex ASCII or Baudot modes which are 
switch selectable. The operational speed is 2400 baud 
in the synchronous mode and, in asynchronous mode, 
50 to 200 baud (CCITT number 2) and 50 to 300 baud 
(CCITT number 5). Power requirements are 24/28 volts 
dc or 220 volts ac, 50/60Hz. Power consumption is 150 
watts maximum. 


TRC743 Tactical Terminal Unit 


The TRC743 is a terminal unit which generates 
alpha-numeric messages and transmits them in bursts 
on hf or vhf radio channels. 

The terminal is designed to be used by forward 
tactical reconnaissance observers, either on vehicles 
and helicopters etc, or as forward searching parties. 


STATUS 
In production since 1982. 


TECHNICAL SPECIFICATION 
Display: 16 characters 
Memory 

transmission: 300 characters 
reception: 700 characters 


Optional features include punch, reader, abbreviated 
dialling, punch and reader remote control, choice of 
language for the text and tabulation function. The 
teleprinter has a power requirement of 220 volts ac 
50/60Hz, and weighs 42kg. 


Manufacturer 
Sagem, Paris. 


Manufacturer 
Sagem, Paris. 


TM40 terminal 


THOMPAC switch 


Code: 6-bit ASCIl 

Data rate: 200/1200 baud 

Power supply: 6-9V dc, 7.2V dc nominal 
Temperature range 

operating: -25 to + 55°C 

storage: -25 to + 70°C 

Relative humidity: 95% at + 55°C 
Altitude 

operating: 4500m 

transport: 6000m 

immersion: 1m water 

Drops: 1m 

Height: 80mm 

Width: 100mm 

Depth: 265mm 

Weight 

incl battery: 2kg 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC743 terminal with TRC577 vht/fm radio 


TRC745 Tactical Data Message 
Terminal 


The TRC745 is an Icd tactical data message terminal 
which generates alphanumeric messages (in Latin or 
Arabic characters according to the chosen option) and 
transmits them in bursts when it is associated with a hf 
or vhf manpack radio set operated in fixed frequency. It 
has been designed specifically for use by forward 
observers in tactical reconnaissance missions and for 
integration in the communication networks of weapon 
systems. 

Data transmission in bursts and the encryption 
capability are designed to provide a high level of 
communications protection against enemy counter- 
measures: detection, interception, listening-in, location 


GERMANY (DEMOCRATIC REPUBLIC) 


FS-HV-T10/64 and TS-HV-T—40/64 
Teletypewriter Exchanges 


The T-10 is a ten-line teletypewriter exchange equip- 
ment for field operations. The set comprises the 
exchange mechanism, two connecting equipments and 
a power converter. A conference connection of all ten 
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and spoofing. The TRC745 is powered by an ALI 112 
ni-cad battery, measures 59 x 95 x 256mm and weighs 
1.1kg. 


STATUS 
Production began in 1987. 


TECHNICAL SPECIFICATION 

Transmission rate: 200 or 1200bits/s 

Transmission code: Reed Solomon 

Characters coding: in truncated ASCII (6 bits) 

Display: on 2 lines of 16 characters each 

Memory capacity: 5000 characters 

Transmission encryption: built-in comsec module with 
keys directly entered via the keyboard 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC745 keyboard 


subscribers can be set up. Point-to-point communi- 
cation between two subscribers by using special 
connecting cable and without using the exchange unit 
is also possible. The set is normally installed in a LO 
1800 vehicle. 

T-40 has a 40-line exchange capacity and the same 
capability for conference connection and point-to-point 
communication as the T-10. 


T-10 equipment 


T-40 installation 
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T-51A Teleprinter 


The East German manufactured T-51A equipment is 
similar to the ST-2A and works in accordance with 
CCITT Code 2. A tape perforating attachment can be 
connected when required. Other additional equipment 
are a keyboard tape reperforator, a tape transmitter, 
remote teleprinter switching device and an fsk teleprinter 
interface unit. 

The teleprinter can be powered by 220 volts ac or 110 
volts de. The ST-51A operates at 50 baud. The 
reperforator measures 460 x 545 x 305mm and the 
teleprinter 570 x 680 x 450mm. 


T-51A teleprinter 


WTT-—6 Telegraph Multiplexing 
Equipment 


The WTT-6 is a six-channel multiplexer which can be 
used over either two- or four-wire circuits. On a two-wire 
circuit it provides only three channels. It can be 
deployed for either cable or radio working and used in 
conjunction with telephone carrier multiplex equipment. 
The WTT-6 can be installed in a static position or ina 
vehicle. Up to four.equipments can be interconnected to 
form a 24 channel system. Power supply is 220 volts ac 
+10%, 50Hz. 


TECHNICAL SPECIFICATION 
Number of multiplex channels 
two-wire circuit 3 

four-wire circuit 6 

Expansion capability: 24 channels 
Carrier frequencies: 300Hz + n x 120Hz 
Modulation rate: 50 baud morx 
Height: 140cm 

Width: 60cm 

Depth: 23cm 

Weight: 160kg 


WTT-6 equipment 
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GERMANY (FEDERAL REPUBLIC) 


1000 mil Teleprinter for Military 
Applications 


The 1000 mil teleprinter for military applications is an 
electronic page teleprinter for telegraph communi- 
cations in five-bit codes. It is largely the same as the 
model 1000 which is employed in the world-wide public 
telex network. 

The 1000 mil (T1000 mil) is required mainly in areas 
where there is an increased need for environmental 
immunity and rf suppression. In addition, it is suited for 


2014M Modem 


The 2014M modem operates in any code in simplex or 
half-duplex over two-wire telephone transmission paths 
or radio circuits, or in full-duplex over four-wire 
telephone transmission paths, The transmission speeds 
are adjustable to 2.4 and 1.8kbits/s with quadri-phase 
shift keying, and to 1.2kbits/s with bi-phase shift keying. 


9002 Printer Type Z 


The 9002 printer is a Tempest-certified, quiet, high- 
speed ink-jet matrix output device. Its main application 
is in government offices in the Federal Republic of 
Germany, West Berlin and in other NATO countries. 


Fast Adaptive HF Radio 
Communication System 
(FARCOS) 


FARCOS is a buffered hf data system for teleprinters, 
computers or vocoders. Rates between 50 and 9600 
bits/s can be set up on the system's data interfaces, and 


FEC 1001 Error Corrector with 
Channel Selection 


The FEC 1001 error corrector with channel selection is 
designed to protect telegraph messages and data 
against transmission errors on disturbed transmission 


use in stationary and mobile applications. Its features 
include: low operating noise, increased user con- 
venience, high print quality, compact design, high 
environmental immunity, rf suppression, suitability for 
mobile applications, no need for preventive mainten- 
ance, and ease of servicing. 

The transmission of messages can take place via 
point-to-point and radio circuits. The T1000 mil is mainly 
employed in conjunction with crypto equipment and 
error correction equipment, such as arq/fec units. 


Manufacturer 
Siemens AG, Munich. 


1000 mil teleprinter in transport case 


Both types of modulation are in conformance with the 
CCITT Recommendation V26bis, alternative A or B. For 
quadri-phase shift keying, a further alternative (A) is 
available. 

For adaptation to different line characteristics, the 
modem is equipped at its receive side with a delay and 
attenuation equaliser. The data channel transmitter can 
be operated on an external or.internal timing unit as an 
option; fast synchronisation is also possible. 


It uses a bi-directional logic-seeking printing method 
and has a maximum print speed of 270 characters-per- 
second. Data transmission is bit-serial via an optical 
waveguide interface. A 2000-character buffer is inter- 
posed between the interface and the print unit. Data 
flow at the interface can be controlled using a variety of 
procedures. 


% 


its manufacturers say that FARCOS has a useful data 
rate up to 2400bits/s. 

The system uses the T40 terminal computer providing 
matching to the particular application, the Echotel hf 
modem and the Arcotel radio processor, along 
appropriate transmitters, receivers or transceivers. 
Power outputs are 100 or 40 watts, and 1 or 10kW. A 
compromise protected version of the T40 is available for 
the processing of particularly sensitive data, and 


paths, mainly on hf radio links. No backward channel is 
required. 

An error correcting code is used which permits the 
continuous correction of mutilated characters. This 
code corrects both error bursts and random errors. The 
least disturbed of the three channels transmitting the 
same message is selected using a majority voting or 
channel quality detection system. The error rate is 


The modem measures 200 x 610 x 290mm and can 
be supplied in a military carrying bag, size 1 (Siemens 
designation Sitraset C42, 165-A8-A1). It can also be 
supplied in a 483mm rack. 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


Manufacturer 
Siemens AG, Munich. 


Arcotel has adaptive frequency management and 
frequency hopping modes. 


STATUS 
In service. 


Manufacturer 
AEG, Ulm. 


reduced by a factor of about 1000 compared with 
unprotected transmission over hf radio links. A digital 
calling unit for contacting out-stations on an individual 
station call, group call, or broadcast basis is built in. 


STATUS 
In production since 1985. 
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IDENTIFICATION SYSTEMS. 


ITALTEL DEFENSE TELECOMMUNICATIONS DIVISION - 00187 ROMA (ITALY) 66, VIA DUE MACELLI - PHONE (+39.6) 6737.1 
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16,000 Companies, 6,000 Products, 1,200Pages, 170 Countries 


One Choice 


To survive in this ever-changing market, you need accurate information fast. 


Whether you manufacture, sell or buy, make sure you have a copy of IDD at 
your fingertips. 


It’s the only publication that gives you the names, addresses and contact details 
of virtually every organisation in the world involved in the manufacture, supply, 
purchase and procurement of all types of defense equipment. 


There is no alternative—the International Defense Directory is absolutely 
essential for everyone in the world of defense. 


For further information please contact 
Jane’s Publishing Inc. 1340 Braddock Place, Jane’s Publishing Co. Ltd. Dept. DSM. 238 City Road 
Suite 300, Alexandria, VA 22314 USA Tel: 800 243 3852 London EC1V 2PU United Kingdom. Tel: 01-251 9281 Extension 65 


TECHNICAL SPECIFICATION 
‘Code: diffused error correcting 
\Redundancy: 50% 
Error burst correction capability: up to 7s at 50 baud 
‘Transmission rate on station side: 50, 75, 100 baud 
/Telegraph code: |TA2 or isochronous transmission 
‘Inputs, outputs and call down pulse: neutral/polar 
current, V28 
‘Power supply: 110, 125, 220, 240V ac 
‘Temperature range: -25 to + 55°C 


Manufacturer 
Siemens AG, Munich. 


FEC 1001 error corrector 


FS-MUX 5-15 TTY Multiplex Unit 


The FS-MUX 5-15 tty multiplex unit is suitable for the 
transmission of up to 15 asynchronous telex channels 
with transmission speeds of up to 200 baud at 32kbits/s 
or 100 baud at 16kbits/s. 

In its basic version the multiplex unit is designed for 
connection to up to five subscribers. 

Using the master-slave process two or three units can 
be connected together to build up to 10- or 15-channel 
terminals, Additional components permit the branching 
and re-occupation of five channel groups. The 
transmission speeds on the multiplex side are 64, 32 or 
16kbits/s. Thus, the tty multiplex unit can be connected 
either directly to a delta multiplex system, according to 
EUROCOM standard, or via a cable at a distance of up 
to 4km. 

Built-in subscriber connections for two-wire single, 
four-wire double and four-wire single current operation 
permit the connection of teleprinters, as well as manual 
and automatic telex exchanges. 


STATUS 
In production. 


GM 061 Line Modem 


The GM 061 is a modem designed for tactical 
environments to enable transmitters or transceivers to 
be operated remotely over 2- or 4-wire links. It operates 


GM 853 C2 Burst Modem 


The GM 853 C2 is a modem for teletype and data traffic 
on unidirectional shortwave radio links. In continuous 
and burst mode without repetition, data throughput is 


SEL Tactical Display Family 


The SEL tactical display family, with its modular 
concept, has been designed to fulfil the operational 
requirements of C’l systems. 

The ac plasma panel has a screen size of 20cm 
square and can display alpha-numeric data and/or 
graphics, and topographic data using original maps or 
a slide projector. 

The basic unit is a 16-bit microprocessor system 
module. Add-on modules or communication interfaces, 
‘tactical situation applications and user programs are 
available. This allows extension from a simple |/O 
terminal to a comprehensive stand-alone system. 

There are standardised modules for asynchronous 
and synchronous transfer modes and various transfer 
procedures. Interfaces for radio and wire links are also 
available as well as a MIL-STD-1553B bus interface. 


Schematic of tactical display 
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FS-MUX 5-15 multiplex unit 


Manufacturer 
ANT Nachrichtentechnik GmbH, Backnang. 


Manufacturer 
Rohde & Schwarz, Munich. 


over distances of several kilometres and can be 
connected to the GB 853 control unit, the GP 853 ALIS 
processor and the XK 852 transceiver. 

It measures 132 x 202 x 273mm and weighs 6.2kg. 


Manufacturer 
Rohde & Schwarz, Munich. 


600bits/s; for burst mode with multiple repetition, data 
speed is reduced. The modem measures 130 x 200 x 
245mm and weighs approximately 6kg. 


Projector | 
Control 


f Projector 


Control | 
Interface | 


ROM 
| Program | 
| Storage 


Central 
Processor 


Symbol Options 


1 Interface 1 Touch Panel 
2 Projector 2 Plotter 

Control 3 Communication 
3 Trackball Link (Modem) 
4 Reserve 4 Keyboard 
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Functions include input/output of alpha-numeric 
and graphic data, intelligent C* display and display of 
tactical situation together with original maps, support of 
the user with menu techniques and programmed 
procedures, and storage of formats and report 
contents. Communication management on radio and 
wire links, including data, is provided. 


T1500 Data and Teleprinter 
Terminal 


The T1500 is a terminal for secure applications. It is an 
electronic, software-based page printer for telegraph 
and data communications in 5-, 7- and 8-bit codes. 


TC-116A Telegraph Converter 


The TC-116A telegraph converter is an accessory unit 
used in fixed or mobile radio stations to facilitate 
radio teletypewriting, facsimile and data transmission. 
Basically it provides independent converter/comparator 
(reception) and keyer (transmission) terminals for fsk 
and afsk applications. Full-duplex operation is possible 
as well as diversity operation. 

Different versions of the unit are available to meet 
user requirements. It was specifically designed for use 
with military communications systems. 


STATUS 
In service with military customers. 


TECHNICAL SPECIFICATION 
Frequency range: 47-63Hz 

Power supply: 110/220V ac + 10/-15% 
Consumption: 30W approx 
Temperature range 

operating: -20 to + 65°C 

storage: -40 to + 80°C 

Relative humidity: 90% at + 40°C 


Tempest Military Teleprinter 


The Tempest military mosaic dot matrix teleprinter is 
available in two versions, the FS200 Z mobile and the 
FS220 X stationary. The teleprinters are electronic page 
devices specially designed for use in military networks. 
The speeds are switchable between 50, 75, 100 and 200 
baud and the operational noise level is below 50cB. 
Both models are capable of half-duplex and full-duplex 
operation with two- and four-wire single and four-wire 
double current. 


STATUS 
In service with the West German Army, Navy and Air 
Force. 


Manufacturer 
Philips Kommunikations Industrie AG, Nuremburg. 


Tempest teleprinter 
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The basic unit, DEA 2020-A, contains a militarised 
plasma panel and a keyboard, with separate numeric 
keypad, RS-232 interface, 24-volt dc power supply and 
built-in test. 


Manufacturer 
Standard Elektrik Lorenz AG, Stuttgart. 


Features include the ability to switch between codes; 
38/48/64/76/96/127 columns; fast 90cps bi-directional 
printing rate; standard and customer-specific 45 to 9600 
baud rates; CCITT V24/V28 interface; and optional fibre 
optics interface. 

The terminal is composed of modules, interconnected 
with the print controller and interface controller boards 
via a motherboard and plugs and cables. 

The electronics are located within an rf-sealed box. All 
signals brought out from this box, such as those for the 
keyboard, line interface and print mechanism, are 
filtered. 

The T1501 RO contains the electronics, power supply 
and print mechanism and can be converted to a 
T1502KSR by the addition of a passive keyboard. The 
T1560 paper tape attachment is not mechanically 
attached to the printer but is connected via a serial 
interface over a cable. If either the message edit facility 
or the expansion line input buffer is required, then it is 
fitted inside the sealed electronics box of the main 
printer. A further slot is available in the electronics box 
for future expansion, or customer-specific boards. 


71500 teleprinter 
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DEA 2020-A tactical terminal 


Manufacturer 
Siemens AG, Munich. 


To NBA/at 


TONE KEYER, 


TC-116A telegraph converter 


TELEGRAPHY DEMODULATOR 

Modes 

F1B rtty up to 200 baud, V24 data up to 2700 baud 
F3E facsimile up to 2700 baud 

Frequency range af: 300-3000Hz 

if: 100-1400kHz 


AFSK-TONE KEYER 

Inputs: interface for V24 data, rtty neutral- or polar-loop, 
morse key, morse operation enable 

Outputs: af frequency shifted, automatic transmitter 
key-line 

Af frequency range: 500-3000Hz 


TABLE MODEL 
Height: 89.1mm 
Width: 430mm 
Depth: 274mm 
Weight: 6.8kg 


483MM RACK UNIT 
Height: 88mm 
Width: 483mm 
Depth: 270mm 
Weight: 6.8kg 


Manufacturer 
Aeromaritime Systembau GmbH, Munich. 


TST 3030 Half-page Printer 


The TST 3030 is a ruggedised, military, half-page 
printer using thermo-sensitive paper. It is designed for 
operation with the TST 3010 cipher terminal using either 
the TST 3040 ac. power supply, the TST 3050 battery 
power supply or the TST 3055 solar generator with 
batteries. Mtbf is more than 10,000 hours operating. 

Mounting trays are available for joint installation of 
the sets in use. 


TECHNICAL SPECIFICATION 

Print format 

Arabic: 5 x 11 dot matrix, according to ATU standard, 
intelligent printing 

Roman: 5 x 7 dot matrix, according to ASCII standard 


TST 4043 Shortwave Modem with 
Cipher 


The TST 4043 is a microprocessor-controlled spread 
spectrum communication module which replaces the 
fsk keyer/converter (modem), the normally separate 
forward error correcting (fec) set, and the normally 
separate on-line cipher device. 

It connects directly to a data source/terminal by a V24 
or RS-232C interface and can be set to handle ASCII 
(eight-level) or telex (five-level) data as well as 
slow-speed facsimile. On the other side it connects to a 
shortwave radio transceiver via a four-wire interface 
with OdBm, 600 ohm. 

The cipher processor forms an integral part of the 
system and enciphers the incoming data prior to 
delivering them to the fec unit and the modem. On the 
receiving side, the recovered data will be automatically 
deciphered and presented to the terminal at the V24 
interface in either asynchronous or isochronous form. 

The TST 4043 is realised in cmos and conforms to MIL 
specifications for temperature range and shock/ 
vibration. 
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Speed 

at 12V: 1 line/s 

at 24V: 2 lines/s 

Data interface: RS-232C, V24, control 
Roman/Arabic switching 

Power supply: 12-33V dc 
Temperature range: -40 to + 71°C 
Height: 75mm 

Width: 260mm 

Depth: 105mm 

Weight: 3kg 


code for 


OPERATIONAL SPECIFICATION 
Shock and vibration: meets MIL-STD-514.2-36 


Manufacturer 
Tele Security Timmann, Poecking. 


TECHNICAL SPECIFICATION 

Mode: afsk 

In-band communication channels: 3 

Deviation: + 85Hz 

Error correcting code: distributed folding pattern 
Burst error correction: approx 1.2s at 100 baud 
depending on channel conditions 

Random error correction: approx 15% error rate in 
channel will be decoded error-free 

Error rate improvement (in comparison to single- 
channel non-intelligent fsk modems): 1000 times 
average, up to 100,000 times in worst case 

Word format of terminal: CCITT No 2 (Baudot-telex) or 
CCITT No 5 (ASCII) or ISYNC (slow fax) 

Baud rate 

terminal: 50/75/100/300 baud 

transmission channels: 228.5 baud synchronous 
Synchronisation time: 3.5s max 

Transmission delay: 3s approx 

Key period of cipher processor: 10°° 

Temperature range: -20 to + 71°C 

Weight: 3.2kg 


Manufacturer 
Tele Security Timmann, Poecking. 


BT-3502 Electronic Teleprinter 


The BT-3502 is an automatic send-receive glectronic 
page printer incorporating a telex unit. It is designed 
for transmission of Baudot-coded information from 
keyboard or paper-tape reader. Received Baudot- 


BT-3502-LF Dual-alphabet 
Electronic Teleprinter 


The BT-3502-LF is a Roman (and Farsi) alphabet, 
automatic send-receive page printer incorporating an 
electronic telex unit. It is designed for transmission of 
Baudot-coded information from keyboard or paper 
tape reader. Received Baudot-coded information is 
impact printed on carbon-backed paper (producing up 
to five copies), and can be simultaneously perforated in 
Baudot code on standard paper tape. It consists of a 
keyboard and page printer, paper tape reader and 
perforator, combining a solid-state electronic telex unit 
and the related power supply and electronic circuitry. 


STATUS 
In service with the Israeli armed forces. 


TECHNICAL SPECIFICATION 
Modes: 2-wire and optional 4-wire semi-duplex 


COMBAT C3 System 


COMBAT is a command, control and communication 
computing system for the artillery battery and battalion 
level. The system is designed to provide field officers 
with an up-to-date, real-time, accurate picture of the 
resources, limitations and needs of the current forces. 
At Fire Directing Centres COMBAT consists of the 
artillery tactical command unit (which includes a 
ballistic computer) and the measurement remote 
terminal. Units at the gun level include the gun central 


ISRAEL 


coded information is impact-printed by a dot matrix 
printing head on carbon-backed paper (producing up 
to five copies), and can be simultaneously perforated in 
Baudot code on standard paper tape. 


STATUS 
In service with the Israeli armed forces. 


Code 

5-level ITA2 start/stop 

stop pulse width: 1 or 1.5 units, selectable by internal 
strapping 

Transmission/reception rate 

standard send/receive rates: 50, 75 or 100 baud 
selectable by internal strapping 

other rates: up to 20 characters/s available 

Output circuit 

neutral: solid-state dry contact 

max line rating: 250V, 100mA, dc 

max voltage drop across output terminals in mark 
position: 8V dc at 100mA line current 

Input circuit: resistive, 200 ohms, 20-60mA, neutral, 
selectable by internal strapping 


KEYBOARD DESIGN 
4-row keyboard with additional set of control keys. 
Automatic shift with Roman character version 

Key stroke: 4-5mm 

Operating force: 75-1009 

Spacing between adjacent keys: 20 +1mm 


unit, the sight control monitor, the elevation sight 
monitor and other sensors and motors. A miniature 
digital communication unit for the forward observer 
level connects to a digital goniometer, a north-finder 
unit and a laser range finder. 


STATUS 
In service with Israeli Defence Forces. 


Manufacturer 
Elbit Computers Ltd, Haifa. 
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TST 3030 half-page printer 


TST 4043 modem 


TECHNICAL SPECIFICATION 
Similar to BT-3502-LF teleprinter 


Manufacturer 
Koor Systems Ltd, Petach Tykva. 


PRINTER DESIGN 

Method: impact, 7 x 13 dot matrix 

Number of copies: 5 

Power supply: 115/230V ac +10% of nominal input 
voltage, 50-60Hz, sp 

Temperature range: -10 to + 55°C 

Relative humidity: to 95% 

Height: 280mm 

Width: 530mm 

Depth: 660mm 


Manufacturer 
Koor Systems Ltd, Petach Tykva. 


COMBAT terminal 
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EL/S—8570A Military Controller 
and Display Unit 


The EL/S-8570A is a ruggedised microprocessor 
controller and crt display unit which operates as a 
stand-alone system controller or as a ‘smart’ computer 
terminal. Designed for use in severe military environ- 
ments, the 16-bit EL/S-8570A has a 300mm diagonal 
screen which displays 24 lines of 80 characters. A range 
of different data communication interfaces can be used 
and mtbf is 5000 hours. The equipment meets 
MIL-STD-461A and MIL-STD-462A for rfi/emc and 
operates from 18 to 32 volts dc as per MIL-STD-704A. 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


GRC-142T and GRC-122T Radio 
Teletypewriter Sets 


The GRC-142T and GRC-122T shelter-contained radio 
teletypewriter sets with simplex and duplex traffic 
respectively are operable on any of 280,000 channels 
across the entire 2 to 30MHz hf spectrum. In the 
GRC-142T the major equipment units are a teletype- 
writer set, an fsk modem and an hf/ssb radio set. The 
GRC-122T has an additional teletypewriter and radio 
receiver for duplex operation. Changeover is relatively 
simple, since the GRC-142T is wired to accommodate 
the extra equipment required in the GRC-122T 
configuration. 

Although these sets are intended for fsk, nsk, nsk plus 
voice and nsk diversity operation, they permit cw 
traffic exchange and voice communication on ssb or 
compatible am. Remote-control and a ‘pony’ circuit 
(teletypewriter order wire) are included. 

The shelter housing the GRC-142T or GRC-122T isa 
modified version of S-250/G, with stepped bottom 
construction especially suitable for mounting on 4 x 4 
wheel drive power wagons. The shelter is built of 
lightweight aluminium panels with internal thermal 
insulation, and is air- and watertight. 

The T-1000V teletypewriter is a page printer with a 
four-row standard keyboard, capable of producing up 
to five carbon copies like an ordinary typewriter. Its 
maximum speed is 100 baud, and it is fitted with 
reperforator and tape-transmitter attachments. 

The teletypewriter has a moving carriage with the type 
font, while the platen and the paper remain stationary 
except when starting a new line. The machine is 
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EL/S-8570A controller and display unit 


enclosed in a metal housing which muffles operating 
noise. Each sub-assembly of the T-1000V teletypewriter 
is a self-contained unit replaceable without readjust- 
ment, which facilitates maintenance and repair work. 
Full rfi suppression measures have been taken to 
prevent interference. 

The AN/GRC-106A is an hf/ssb high-power radio set 
covering the 2 to 30MHz frequency range in 100Hz 
increments. The set has two stacked units secured to a 
single mobile mount: receiver/transmitter unit 
RT-834/GRC and rf power amplifier AM-3349/GRC-106. 
This manually-tuned amplifier, with 400 watts pep 
output, can be optionally replaced by the automatically- 
tuned AM-3349TA, which facilitates the use of the radio 
equipment and retains its main characteristics. When 
the AM-3349TA is used, the radio set nomenclature 
changes to GRC-106TA. 

When duplex operation is desired (in the GRC-122T 
configuration), an additional RT-834/GRC serves as a 
duplex receiver. The duplex RT-834/GRC is secured on 
top of the MD-522A/GRC modem with which it shares 
the mounting hardware. 

Radio teletypewriter modem MD-522A/GRC serves 


GRC-142T and GRC-122T shelter 


as an interface between teletypewriter and radio 
equipment. It converts keyed dc into audio tones and 
vice versa, thus permitting fsk or nsk information 
interchange by radio. Besides simplex (one-way revers- 
ible) operation, the modem permits duplex communi- 
cation when an extra receiver is available. Operating 
modes include fsk, nsk, nsk plus voice and nsk diversity, 
the latter helping to overcome interference and fading 
which often disrupt communications on the hf band. 

Auxiliary equipment includes an inverter PU-724A, 
power supply PP-4763A/GRC, control group GRA-990, 
telephone set TA-427A or TA-312/PT, audio and control 
accessories, antennas and ac voltmeter. 


STATUS ; 
In service with the Israeli and other armed forces. 


TECHNICAL SPECIFICATION 

GRC-142T AND GRC-122T 

Power supply (GRC-142T) 

dc: 24-32V at 87A max 

ac: 115/230V +10%, 45-62Hz, 4.4kKVA max 
Power supply (GRC-122T) 

dc: 24-32V at 90A max 

ac: 115/230V +10%, 45-62Hz, 4.6kVA max 
Height: 175cm 

Width: 180cm 

Depth: 216cm 

Weight 

GRC-142T: 1124kg 

GRC-122T: 1270kg 

Mobile carrier: %/,-ton truck or 1%,-ton truck, each with 
100A dc electrical system 


T-1000V 

Keyboard: 4-row, standard 

Paper width: 216mm max 

Type of character: lower case 
Number of characters per line: 69 
Telegraph speed: 20, 50 or 100 baud 
Telegraph alphabet: CCITT No 2 
Typing speed: 67, characters/s (66wpm) 
Telegraph line current: 40mA 
Power supply: 115/230V ac, 40-60Hz 
Consumption: 70W approx 


AN/GRC-106A AND AN/GRC-106TA 

Modes: usb, comp am, cw, fsk, nsk 

Frequency range: 2-30MHz 

Number of channels: 280,000 spaced 100Hz apart 
Power output: 400W pep 

Power consumption: 1.2kW max 


MD-522A/GRC 

Type of operation: simplex or duplex (depending on 
communications media) 

Modes 

fsk: 2000 + 425Hz 

nsk: 2805 +42.5Hz 

nsk + voice: 2805 +42.5Hz, 200-2300Hz 

nsk diversity: 2805 +42.5Hz, 425 +42.5Hz 

Telegraphy rate: > 75 baud (100wpm) 

Power consumption: 38W 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


MD-23 HF Modem 


The MD-23 is a digital hf modem optimised for 
high-speed data communication by way of hf channels. 
It is suitable for digitised voice and digital data 
interchange via hf radio stations at communication link 


MD-23 equipment 


MD-—600 HF Modem 


The MD-600 can be used on land and at sea 
with teleprinters, teletypewriters and other types of 
synchronous and asynchronous data terminals. A 
ruggedised version is available for use in transportable 
shelters. 

Software-implemented digital signal processing tech- 
niques are used which eliminates the need for 
adjustments or tuning. The techniques used comprise 
digital signal processing algorithms such as fast Fourier 
transform, digital Hilbert transform and digital filters. 

Reduction of bit error rate is achieved by using a 
number of methods, including error detection and 
correction which is implemented for data rates up to 
300bits/s. 

The MD-600 uses dpsk modulation in conjunction 
with frequency shift correction and synchronisation 
schemes. For compatibility with fsk systems a trans- 


MD-1522 HF Modem 


MD-1522 is a digital modem optimised for hf communi- 
cation links at data rates of up to 600bits/s. MD-1522 is 
a direct replacement of the older-generation 
MD-522A/GRC and can be installed using the same 
mounting and cables, with the added feature of error 
correction techniques. 

In addition to the modes of operation used by the 
MD-522A/GRC, the MD-1522 uses an upgraded mode 
for the reduction of the bit error rate. This is achieved by 
means of error detection and correction based on 
algebraic codes, with interleaving and soft decoding, 
modulation type and optimally combined in-band 
diversity. Error correction is alphabet transparent, 
allowing optimised performance at rates of up to 
300bits/s. 

The upgraded mode is based on dpsk modulation, 
together with frequency-shift correction and synchron- 
isation schemes. 


TECHNICAL SPECIFICATION 

Mode: multi-tone differential phase-shift keying (dpsk), 
or single-tone frequency-shift keying (fsk) 

Data rates 

dpsk: 50, 75, 100, 110, 150, 200, 300, 600bits/s 

fsk: transparent, to 110bits/s 

Error control: forward error correction with soft 
decoding, up to 300bits/s in dpsk mode 

Frequency correction: up to 60Hz deviation, with no 
performance degradation 

Mtbf: greater than 10,000h 

Mttr: 30 minutes 

Power supply: 19-32V dc, 115/230V ac option 


Stand Alone Digital 
Communication Units (SACU) 


The stand alone digital communication units (SACU) 
provide simplified, secure, high-speed transmission/ 
reception for messages in standard formats or in free 
text, and data. Messages are entered by the normal or 
touch keyboard and then transmitted in a short burst. 
Received messages are stored in a memory and 
displayed upon operator's request. The terminals 
connect directly to standard communication equipment 
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and system level. Operating at standard data rates up to 
2400bits/s, it makes use of the available channel 
bandwidth to improve communication reliability. 

A programmable modem, the MD-23 employs multi- 
processing techniques for data communication. Firm- 
ware-implemented digital signal processing results 
in high performance and eliminates the need for 
adjustments or tuning. 

A menu-driven interactive display is used to set the 
operating mode and parameters. These include system 
parameters (eg diversity, preamble length, remote- 
control operation), data rates (transmission/ 
reception) and error-correction algorithms. 


TECHNICAL SPECIFICATION 

Link modes: full- or half-duplex, with/without out-of- 
band diversity 

Data rates: 75, 150, 300, 600, 1200, 2400bits/s 
Modulation: multi-tone, differentially coherent phase- 
shift keying (2- and 4-phase) 

Synchronization: fast (preamble) and slow (continuous 
tracking) 


parent mode of up to 110bits/s fsk is optionally 
available. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Modes: full- or half-duplex, 
asynchronous 

Modulation: multi-tone dpsk, or single-tone fsk 

Data rates: 50, 75, 100, 110, 150, 200, 300 or 600bits/s 
Power supply: 115/230V ac, 47-440Hz; or 19-32V dc 
Temperature range 

operating: -10 to +52°C 

storage: -40 to +71°C 

Height: 98mm 

Width: 483mm 

Depth: 353mm 

Weight: <10kg 


synchronous or 
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Frequency correction: up to 100Hz, immediate correc- 
tion with preamble, continuous at 3.5Hz/s 
Channel bandwidth: 300-3000Hz nominal 

Mtbf: > 5000h 

Mttr: 15 minutes 

Power supply: 115/230V ac, 45-440Hz; 19-32V dc 
Temperature range 

Operating: -20 to + 55°C 

storage: -40 to +71°C 

Height: 132mm 

Width: 483mm 

Depth: 500mm 

Weight: < 15kg 


OPERATIONAL SPECIFICATION 
Environmental: per MIL-B-16400G and MIL-STD-810C 
(R Version) 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


se 


PHTELEETN 


_ EE 4 
eT EEL EL TTT ERUETE EIT! ; 


MD-600 modem 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


MD-1522 modem 


Temperature range 
operating: -20 to +55°C 
storage: -40 to +71°C 
Height: 178mm 

Width: 457mm 

Depth: 330mm 

Weight: 10kg 


(fm and am, vhf, uhf or hf), as well as two-wire telephone 
lines. All equipment is militarised and built to withstand 
severe environmental conditions. 

SACU has a 2000-character display, high-speed 
keyboard, fsk (75 to 1200 baud) and dspk (2400 baud) 
modems, and 12,000-character messages memories. 

A smaller version, MINI-SACU, has a 256-character 
display, touch panel keyboard, and fsk (75 to 1200 
baud) modem. This small, lightweight unit weighs 3.5kg. 

Among ancillary units in the family are teleprinter 
adaptors, hf high-speed adaptors, a crypto unit, anda 
plasma display interface. 

A later version, the SACU 2000, is available with a 


OPERATIONAL SPECIFICATION 
Environmental: per MIL-STD-810C 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


2000-character display, expanded eprom and ram, and 
with a capability for simultaneous transmit/receive on 
three different networks. Multi-channel digital links 
between SACU users are established with the use of a 
high frequency multi-channel adaptor. 


STATUS 
Introduced progressively during the early 1980s and in 
production. 


Manufacturer 
Elbit Computers Ltd, Haifa. 
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TAC-PC 


TAC-PC is a portable, militarised IBM PC-compatible 
microcomputer designed for use by field commanders 
as a stand-alone device or as a link to remote 
databases. Based on the Intel 8088 microprocessor, it 
has aclock rate of 4.77 or 8MHz and ram options of 128 


TACTER-10 and TACTER-20 
Multi-purpose Communication 
Terminals 


TACTER-10 and TACTER-20 are multi-purpose military 
communication terminals designed for vehicular, ship- 
borne and fixed installations. Both can transmit and 
receive digital, alpha-numeric and graphic messages 
over any standard hf, vhf or uhf radio and radio- 
telephone or telephone equipment. They can communi- 
cate simultaneously over three independent channels, 
storing from 16 to 100 received and edited messages, 
each up to 1024 characters long. 

A full alpha-numeric keyboard permits the operator 
to compose fixed or free format messages and to 
update graphic messages. The fixed formats are used to 
allow fast editing of routine messages by displaying the 
appropriate form and enabling the operator to fill in the 
missing values. Forms can be adapted for any specific 
purpose. 

The TACTER-10 contains a 25-line, 80-character, ac 
plasma display which enables the operator to compose 
messages for transmission and to read received 
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or 512bits/s, or 1.336Mbits/s (ram-disk). TAC-PC’s 
keyboard has 92 keys and its display is of the flat amber 
ac plasma type, with 80 columns by 25 lines and a 256 x 
512 pixel resolution. The unit can communicate over 
vhf/uhf radio channels or short haul telephone lines via 
its internal 1200/2400bits/s qopsk modem, and at hf via 
an in-built 100/200bits/s fsk modem. Local interfaces 
are RS-232C, RS-422, and parallel Centronics types. 


messages. One of the display character lines is 
dedicated for special indications and alarms. 

The TACTER-20 contains a 50-line, 80-character 
display and is otherwise identical to the TACTER-10. 


TECHNICAL SPECIFICATION 
Keyboard: full alpha-numeric; functional key and 
cursor control 

Display format 

TACTER-10: 25 lines x 80 characters 
TACTER-20: 50 lines x 80 characters 
Data rate: 1200/2400bits/s 

Local interface: RS-232C 

Height: 378mm 

Width 

TACTER-10: 311mm 

TACTER-20: 445mm 

Depth: 386mm 

Weight 

TACTER-10: 25kg 

TACTER-20: 30kg - 


OPERATIONAL SPECIFICATION 
Meets MIL-STD-810C where applicable 
Emi/rfi: meets MIL-STD-461A/462 


TACTER-—12 Miniature Terminal 


The TACTER-12 is a miniature military terminal 
designed for digital communication over any existing 
communication system or any system known to be in 
design stage at present. It operates under severe 
communication and environmental conditions over 
voice communication networks, voice/data mixed net- 
works and data networks. 

Transmission and reception of messages is executed 
in fixed formats, free text or graphics. Optionally, there is 
a comsec module which enables operation in secure 
mode and provides immunity against ew and detection 
by an interceptor. 

The TACTER-12 comprises two main elements: the 
operator's unit and the communication unit. The 
first contains an alpha-numeric and graphic display 
combined with an interactive transparent keyboard. 
The communication unit contains an asynchronous 
data channel for digital interfaces, modems for radio or 
telephone lines interface, and standard interfaces for 
external modems. This unit also includes the optional 
comsec modules, a sophisticated error controller and a 
communication protocols management module. 

Fitted with an internal battery, the TACTER-12 can be 
carried by one soldier. Using external power, it can be 
installed in vehicular or fixed configurations. 


TAD—411 Tactical Time Division 
Multiplexer 


The TAD-411 is a tactical digital time division multiplexer 
(tdm) incorporating a line adaptor in a single case. Its 
design approach, involving a built-in microprocessor, 
programmable interface cards and remote as well as 
local system control, is said to assure a high degree of 
operational flexibility. Monitoring and control of the 
system are facilitated by use of the keypad and ‘smart’ 
display method. The keypad permits adaption of the 
TAD-411 for service in changing tactical scenarios and 
resulting deployments. Operation of the keypad adapts 
the link and channel interfaces to the specific technical 
requirements of the communication network in use. The 
smart display complements the keypad by displaying 
the status of each interface; other status information 
such as clock rate, power supply and additional data 
are also displayed. 

The TAD-411 is of rugged modular construction and 
is suitable for static as well as mobile transmission 
applications. A standard shockmount is used in 
conjunction with the system, permitting side-by-side 
or stack mounting of TAD-411 units. All controls, 
connectors and indicators are located on the front 
panel. 

The TAD-411 operates from an ac mains supply or a 
dc voltage source, 


TECHNICAL SPECIFICATION 

Keyboard: 12 x 6 transparent touch panel, 7 special 
function keys 

Display format: 7 < 9 dot matrix, 24 lines, 30 columns 
Character format: US/UK/Hebrew/ASCIl 

Data rate: 200/1200/2400bits/s 

Local interface: RS-232C 


TERMINAL 

Height: 65mm 
Width: 165mm 
Depth: 240mm 
Weight: 2.1kg 


COMMUNICATION UNIT 
Height: 80mm 
Width: 238mm 
Depth: 198mm 
Weight: 1.7kg 


OPERATIONAL SPECIFICATION 
Meets MIL-STD-810C for ground vehicular equipment 
Emi/rfi: meets MIL-STD-461A 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


TAC-PC meets MIL-STD-810C for sand, dust, and 
rainproofing. It measures 378 x 311 x 475mm and 
weighs 30kg. Power supply is 100/220 volts ac, or 28 
volts de. 


Manufacturer 
Tadiran Ltd, Tel Aviv. 
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TACTER-10 communications terminal 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


TACTER-12 miniature terminal 


TAD-411 tactical tdm 


The tdm section of the TAD-411 uses continuous 
variable slope delta modulation for analogue channels. 
The multiplexer serves as a basic unit (lowest order) in 
digital communication networks. Up to 15 channels are 
sampled and multiplexed in one TAD-411, but up to 


60-channel capacity can be attained by connecting up 
to four TAD-411 units in a master/slave configuration. 
Correspondingly, the local system control can also deal 
with up to four TAD-411 units from a short distance by 
use of a small dedicated extra panel. 


Two transmission interface cards are available: the 
CCITT standards card and the EUROCOM/NATO 
standards card. The operator can program any of these 
modes. The TAD-411 meets MIL-STD-810C where 
applicable. 


TD-4X4 Tactical Time Division 
Multiplexer 


Minimux TD-4X4 is a multi-purpose, low channel 
capacity tactical multiplexer providing data, voice and 
group multiplexing. It is designed to function in 
conjunction with radio-telephone sets or various other 
transmission means. 

By replacing plug-in units the multiplexer can be 
configured to operate as a voice multiplexer (TD-444), 


TD-4X4 multiplexer 


TER-100 and TER-200 Military 
Data Terminals 


TER-100 and TER-200 are microprocessor-based, 
military computer terminals with ac plasma displays. 
They meet the requirements of military communications 
equipment and are intended for applications in military 
command and control systems. 

Similar in function to the DEC VT100 terminal, the 
TER-100 and TER-200 meet the ANSI 3.64 standard. 


TECHNICAL SPECIFICATION 

Keyboard: 92-key alpha-numeric and functional 
Display format 

TER-100: 25 lines x 80 columns 

TER-200: 50 lines x 80 columns 

Character format: 5 < 7 dot matrix 

Character set: US/UK/Hebrew/ASCIl plus 32 grouping 
characters 

Speed: 50bits/s — 19.2kbits/s 

Power supply: 20-32V dc 

Height 

TER-100: 311mm 

TER-200: 445mm 

Width: 378mm 

Depth: 386mm (open) 

Weight 

TER-100: 25kg 

TER-200: 30kg 


TMD-326 Digital Message Entry 
Device 


The TMD-326 is a hand-held digital message entry 
device. Operated in conjunction with standard vhf and 
uhf (TMD-326) or hf (TMD-326HF) radio equipment, the 
device transmits and receives alpha-numeric messages 
in the form of high-speed digital bursts. A keyboard, 
through which the TMD device is controlled, permits the 
operator to compose messages in either a fixed format 
or a free text style. 

Eighteen different fixed formats can be programmed 
into the unit, and selected by use of the keyboard. A 
format can consist of up to 16 sentences (items), and a 
sentence can include up to 9 alpha-numeric characters. 

In addition to the keyboard, the TMD-326 and the 
TMD-326HF include a nine-character display, various 
indicators and associated micro-electronic circuitry. 
The display allows the operator to check outgoing 
messages before transmission, or to read received 
messages sentence-by-sentence as he recalls them 
from the receive memory. 

The features of the TMD-326HF are robust synchron- 
isation, a dual-channel fsk modem having an overall 
data rate of 200bits/s (100bits/s per channel) and a 
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TECHNICAL SPECIFICATION 
Data rate: 256-2048kbits/s 
Height: 208mm 

Width: 462mm 

Depth: 395mm 

Weight: 35kg 


data multiplexer 
(TD-464). 

Combined configurations such as voice and data, 
voice and group, and data and group multiplexers can 
be obtained. 

By adding four channel cards into the equipment 
case, the TD-4X4 can be expanded to form an 
eight-channel voice/data multiplexer. 


(TD-454) or group multiplexer 


TECHNICAL SPECIFICATION 

NRZ INTERFACE 

Input/output impedance: 50 ohms 
Range: 50m 


HDB-3 INTERFACE 
Input/output impedance: 120 ohms 
Range: 2km 


CDP INTERFACE 
input/output impedance: 130 ohms 
Range: 4km 


ANALOGUE CHANNEL INTERFACE 

Channel types: 2W/4W-e and m; 2W/4W-cb (telephone 
and exchange side); 2W-lb 

Input/output impedance: 600 ohms, balanced 
Sampling rates: 16/32kbits/s 


TER-100 terminal 


OPERATIONAL SPECIFICATION 


Meets MIL-STD-810C environment for ground vehicular 


equipment 
Emi/rfi: meets MIL-STD-461A 


dedicated software package to support synchronis- 


ation, transmission, reception and error control. 


TECHNICAL SPECIFICATION 

Mode 

TMD-326: synchronous 

TMD-326HF: asynchronous 

Modulation: fsk 

Display format: 5 = 7 dot matrix, 9 characters 
Memory: 144 channels each for rx and tx 
Number of formats: up to 18 

Items per format: up to 16 

Speed 

TMD-326: 600bits/s 

TMD-326HF: 200bits/s 

Power supply: 7.2V dc, 6.5-9V dc 

Height: 50mm 

Width: 100mm 

Depth: 220mm 

Weight: 1.7kg 


OPERATIONAL SPECIFICATION 
Rfi: meets MIL-STD-461A 


Manufacturer 
Tadiran Ltd, Tel Aviv. 
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Manufacturer 
Tadiran Ltd, Tel Aviv. 


DIGITAL CHANNEL INTERFACE 
Channel types: 4W-cdp (e and m signalling) 
Sampling rates: 8, 16, 32, 64kbits/s 


Power supply: 22-32V dc 
Consumption: 25W 
Temperature range 
operating: -20 to + 55°C 
storage: -40 to + 71°C 
Height: 133mm 

Width: 462mm 

Depth: 395mm 

Weight: 20kg 


OPERATIONAL SPECIFICATION 

Humidity: MIL-STD-810C, Method 507.1, Procedure 11, 
fig 507.1.1 

Bounce: MIL-STD-810C, Method 514.2, Procedure X| 
Shock: MIL-STD-810C, Method 516.2, 

Blow: MIL-STD-810C, Method 516.2, Procedure V 
Vibration/sand: MIL-STD-810C 

Emce: Complies with MIL-STD-461B 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


2 
See 6-222 2B 


TER-200 terminal 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


TMD-326 
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AS101 Service Terminal Unit 


The AS101 is a service terminal unit designed'to operate 
the CD101/C.D105 tactical switches. It performs operator 
functions such as subscriber profile updating, manage- 
ment of the network configuration, test sequences and 
monitoring of the exchange status. All the functions, 
performed by a microprocessor, are selected by a 
keyboard unit with an alpha-numeric display and can 
be performed locally by direct connection of the unit 
to the CD101/CD105, or remotely by a switched 
connection. The unit includes a digital telephone to 
allow voice and data traffic. 


STATUS 
In service with the Italian Army. 


CDM 791 Digital Message Device 


CDM 791 is a portable/vehicular/stationary digital 
message device which is coupled directly via audio 
channels to hf/vhf and uhf communications equipments 
and telephone lines, through a built-in fsk modem. 

CDM 791 is microprocessor controlled to provide 
high error correction capability with required memory 
for program management, receive/transmit buffers, and 
addressee code. 

A high intensity 20-character led display allows day 
and night operations, while the device is capable of full 
operation in extreme temperature ranges. Fifty keys 
provide for message composition and all required 
controls. 


STATUS 
In service with the 
5820-15-066-3081. 


Italian Army. NATO number: 


TECHNICAL SPECIFICATION 

Control: by microprocessor with 10kbytes ram and 
eprom 

Data format: ASCII 7-bit code + parity 

Display unit: 5 < 7 dot matrix 

Transmit/receive: through built-in modem, 600/1200 
baud serial via hf/vhf/uhf or telephone line 

Message length: 220 characters 

Error correction: 100% error correction capability with 
normal channel use 

Power supply: 21-35V dc from rechargeable ni-cad 
battery or 21-35V dc external 


CDM 791 
Height: 233mm 
Width: 100mm 
Depth: 73mm 
Weight: 1.8kg 


FBA-—50/T High-speed Data 
Terminal 


The FBA-50/T is a fully militarised, micro-computer 
controlled, high-speed teletypewriter, designed for 
application in extreme shipboard, airborne and ground 
environments. 


TECHNICAL SPECIFICATION 
Speed: 120 characters/s 


MD12-M Digital Data Modem 


The MD12-M is an asynchronous 1200bits/s or 
synchronous 1200 or 600bits/s digital data modem. The 
equipment can be used on_ full-duplex four-wire 
dedicated or leased lines (point to point or multi-point) 
or on half-duplex dedicated or switched two-wire lines. 


STATUS 


Developed for the Italian Army. Production began in 
1985. 


MD12-M modem 
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TECHNICAL SPECIFICATION 

Printer interface: 9600 baud (max); CCITT V24-V28 
specifications 

Teletype interface: 20mA current loop with 300 baud 
(max) 

Data interface: CCITT V24-V28 or 20mA current loop 
with 300 baud (max) 

Power supply: 220V ac +10%, 47-63Hz or 21-29V dc 
with automatic changeover 

Temperature range: -40 to + 55°C 

Height: 184mm 

Width: 464mm 

Depth: 480mm 

Weight: 18kg 


Manufacturer 
Marconi Italiana, Genoa. 
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AS101 service terminal unit 


CDM 791 in use with hf radio set 


BATTERY PACK 
Height: 233mm 
Width: 100mm 
Depth: 30mm 
Weight: 0.9kg 


Print format: 7 < 9 dot matrix, 80 characters/line 
Character format: ASC||, Baudot 

Memory: 20,000 characters 

Interfaces: RS-232C, current loop, asynchronous 
Data rate: 75/110/150/300/600/1200/2400/4800 baud 
Display: single line, 40 characters 

Mtbf: 3600h, MIL-HDBK-217C, MIL-STD-785A 
Mttr: 20 minutes, MIL-STD-471 

Height: 254mm 

Width: 381mm 

Depth: 635mm 

Weight: 30kg 


Manufacturer 
LA.RILMA.R.T. SpA, Rome. 


OPERATIONAL SPECIFICATION 

Designed to MIL-STD-454E and MIL-E-16400G in 
general, and to MIL-STD-1472 and MIL-H-46855A for 
human factors 

Emi: designed to MIL-STD-461 

Tempest: designed to AMSG 702A 


Manufacturer 
Face Standard SpA, Milan. 


TECHNICAL SPECIFICATION 

Mode: fsk 

Data rates 

synchronous: 600/1200bits/s 

asynchronous: up to 1200bits/s 

Power supply: 90-260V ac, 45-400Hz and/or 20-70V dc 


MT207 Field Telegraph Delta 
Multiplexer 


The MT207 is a telegraph multiplexer able to multiplex/ 
demultiplex up to seven channels. The channels are 
code and baud rate independent and can be easily 
adapted to different users. This facility is obtained by 
multi-sampling on the transmitting path of the telegraph 
channel and detecting, by a majority vote, criteria on the 
receiving path. Each telegraph channel can handle 
signals up to 300 baud at 16kbits/s and 600 baud 
at 32kbits/s, maintaining a low intrinsic telegraph 
distortion. 

The equipment is designed for tactical use, sheltered 
or not, in continuously changing networks. For this 
reason, all the most important controls for configuration 
selection have been placed on the front panel to 
facilitate presetting. Internal presetting is provided at 
unit level for the selection of 16/32kbits/s standard, 
mark-space setting in alarm condition, and mark-space 
setting in steady state. 


STATUS 
In service with the Italian and other armies. 


TECHNICAL SPECIFICATION 
Telegraph channels: up to 7 
Channel board type 

low- and high-level telegraph 
high-level/digital telegraph 
digital telegraph 


MX-—512 (PC 7576) TADIL A (NATO 
Link 11) Data Terminal Set 


The MX-512 (PC 7576) is a self-contained digital data 
terminal set, similar to the AN/USQ-76(V) built by the US 
Magnavox/General Atronics Corp, which provides all 
required modem and network control functions in a 
TADIL A (NATO Link 11) system using either hf or uhf 
radio equipment. The set comprises the MX-512 data 
terminal unit, the SP-983 remote-control unit, the 
SP-1110 address control electronics and the SP-878 
address control panel indicator. It can be operated 


MX-512 data terminal set 


SP-965/M and SP—1287 UHF Voice 
and Data Spread Spectrum 
Modem 


The principles of the SP-965/M are the same as those of 
the MX-170. The SP-965/M is basically designed for 
association with uhf transceiver RT-619/BC but can be 
used with other equipment in this frequency range. On 
transmission the modem accepts voice and data 
signals in the 300Hz to 3.3kHz baseband and converts 
them to an if spread spectrum signal which is translated 
to the rf frequency by the transceiver. On reception the 
reverse process takes place. 


STATUS 

In production, the modem has evolved with improved 
variants since the mid-1970s. It is in service in large 
quantities with the armed forces of Italy and other 
countries. Work is currently in progress to improve the 
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Temperature range: 0 to + 50°C 
Height: 132mm 

Width: 482mm 

Depth: 210mm 

Weight: 5kg 


Manufacturer 


ARE SpA, Castellanza. 


425 


MT207 multiplexer 


Line bit rate: 16/32kbits/s presettable 

Power supply: 220V ac + 10%, 47-63Hz or 21-29V de 
with automatic changeover 

Temperature range: -40 to + 55°C 

Relative humidity: max 95% at + 55°C 

Height: 184mm 

Width: 464mm 

Depth: 380mm 

Weight: 21.5kg 


either as a picket or as a TADIL A net control station. As 
a net control station, it accepts picket addresses from a 
computer or from an address control panel (an optional 
accessory) which provides up to 64 addresses. All 
system control, performance monitoring and self-test 
functions are controlled directly on the front panel of the 
set. A remote-control unit, which is available as an 
optional accessory, provides system control and 
performance monitoring functions. 

The MX-512, designed specifically for ship and shore 
installations where size, weight, prime power, cooling 
and ease of repair are critical issues, is fully qualified to 
standard military requirements. The set uses digital 
processing so that there is virtually no need for field 
adjustments. 


STATUS 
In production and installed on a number of naval units 
of the Italian Navy. 


TECHNICAL SPECIFICATION 

Data rates: 1.364 and 2.25kbits/s 

Tone library: 15 data tones plus doppler tone 
Computer interface: serial or parallel tactical computer 
interface 

Diversity reception: usb, Isb, manual or automatic 
diversity, operator selectable 

Power supply: 120W at 115V, 45-440Hz, or 230V, 
47-63Hz 

Cooling: ambient room air, no forced air cooling. 
Equipment operable with drawer fully open 


Manufacturer 


Marconi Italiana, Genoa. 


Temperature range (as per MIL-E-16400) 
operating: 0 to + 50°C 
non-operating: -62 to + 75°C 


MX-512 

Height: 270mm 
Width: 441mm 

Depth: 560mm 

Weight: 34kg 


SP-878 

Height: 133mm 
Width: 441mm 

Depth: 216mm 
Weight: 3.6kg 


SP-1110 
Height: 89mm 
Width: 441mm 
Depth: 280mm 
Weight: 4kg 


SP-983 

Height: 176mm 
Width: 441mm 

Depth: 236mm 
Weight: 3.2kg 


Manufacturer 


Elmer, Pomezia. 


SP-965/M (voice) 
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modem's performance in applications requiring a high 
level of message security. 


TECHNICAL SPECIFICATION 

Type of intelligence: voice and data (2.4 or 1.2kbits/s) 
Processing gain: 23dB 

Intermediate if frequency: 50MHz 
Spread spectrum bandwidth: 1.2MHz 
Transmit output level: -10dBm on 50 ohm 
Acquisition time: 1s 

Number of addresses: 2048 

Power supply: 110/220V ac, 45-440Hz 
Consumption: 40VA max 

Height: 132mm 

Width: 441mm 

Depth: 470mm 

Weight: 13kg 


Manufacturer 
Elmer, Pomezia. 


SP-1287 voice and data modem 


SP-—1030 Digital Data Modem 


The SP-1030 is a full-duplex modem designed to 
provide digital data transmission at 1.2 and 2.4kbits/s 
rates. over usb/fm and hf/ssb radio links, utilising 
the multi-tone quadriphase dpsk signalling format, 
specifically against severe conditions due to multi-path, 
fading and pulse-noise typical of ionospheric propa- 
gation. The SP-1030 is suitable for secure-voice, digital 
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SP-1030 modem 


SP-—1185 FSK Modem 


The SP-1185 fsk modem has been designed for 
association with transceivers or transmitter/receiver 
systems to provide teletypewriter operation. 

The equipment consists of two completely indepen- 
dent transmitting and receiving sections, making 
full-duplex operation possible. The basic configuration 
features four transmit and four receive shifts, selectable 
from the front panel; different shift requirements can be 
met by means of interchangeable cards. 


STATUS 

Developed in 1980, the SP-1185 is in large scale 
production and in service with the armed forces of Italy 
and other countries. 


Manufacturer 
Elmer, Pomezia. 


SP-—1212 VHF/UHF Voice and Data 
Airborne Spread Spectrum 
Modem 


The SP-1212 spread spectrum modem was conceived 
with the aim of giving the vhf/uhf radio equipment with 
which it is associated a high degree of eccm capability 
as far as detection and jamming protection are 
concerned. Features such as speech privacy, discrete 
address and multiple access are provided in both voice 
and data operation. 

The electrical design is fully solid-state with low 
power/consumption circuits in plug-in modules/cards. 
Mechanical design is avionic standard, featuring 
reduced dimensions (°/, atr short) and weight. The 
equipment, though primarily designed for airborne 
installations, is suitable for ground. (fixed/sheltered/ 
vehicular) or shipborne installation. No external cooling 
is required and remote-control operation is feasible. 
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facsimile and general-purpose digital applications 
where modest bit error rates can be accepted. 

A 1.2kbits/s in-band diversity is provided by transmit- 
ting the same digital data on more than one tone. Each 
data bit is sent twice, providing dual in-band diversity; 
the ‘on-the-air’ signalling rate is always 2.4kbits/s in a 
single 3kHz audio channel. Frequency errors caused by 
mis-tuned radios or doppler effects are numerically 
displayed; a front panel switch enables correction by a 
dual frequency correction circuit. Signal quality is also 
indicated by a dedicated circuit. 


STATUS 

Equivalent to the MX-510A of the US Magnavox/General 
Atronics Corp, the SP-1030 is in production for the 
Italian and other armed forces. 


TECHNICAL SPECIFICATION 

Data rates 

2.4kbits/s 

1.2kbits/s (with x 2 in-band diversity) 

Tone library: 16 data tones 110Hz spaced from 
935Hz-2.585kHz plus 1 frequency correction pilot tone 
at 605Hz 

Modulation: dcpsk; 4-phase mod carries 2 bits/tone/ 
frame 


Frame duration: 13.33ms (incl 4.2ms guard time 
protection against multi-path) 

Frequency correction: for +/75Hz shifts at rates up to 
3.5HZz/s 

Synchronisation modes 

fast: 5, 10, 20 or 40 frames preamble (strap selectable) 
slow: derives continuous frame sync from data signal 
fast and slow: uses both modes 

inhibit: fof use with external high stability frequency 
standards 

Input level: adjustable from -20 to OdBm into 600 ohms 
Output level: -20 to OdBm adjustable into 600 ohms 
balanced 

Power supply: 115V ac, 45-440Hz; 230V ac, 45-65Hz 
Consumption: 50W 

Temperature range 

operating: 0 to + 50°C 

storage: -62 to + 75°C 

Humidity: up to 95% 

Height: 270mm 

Width: 483mm 

Depth: 560mm 

Weight: 25kg 


Manufacturer 
Elmer, Pomezia. 


SP-1185 modem 


STATUS 
Entered production in 1983. 


TECHNICAL SPECIFICATION 

Type of intelligence: voice and data (1.2 or 2.4 kbits/s) 
If interface: 7OMHz 

If bandwidth: 1.2MHz 

Acquisition time: 1s max 

Number of addresses: 2048 (by control-panel digit 
switches) 

Power supply: 28V dc nominal (22-30V dc) 
Consumption: 30W max 

Temperature range: -40 to + 71°C 

Relative humidity: up to 95% 

Altitude: 21,000m max 

Size: %, atr short 

Weight: 4kg 


Manufacturer 
Elmer, Pomezia. 


SP-1212 spread spectrum modem 


TD-8101 Link ES Data Terminal 
Set 


The TD-8101 supports the Link ES system by providing 
both for conversion of digital data to a composite audio 
signal for radio transmission, and for conversion of a 
composite audio signal to digital data in full- and 
half-duplex computer-to-computer communication. The 
Link ES is an automatic data exchange system 
designed to provide tactical data transfer among 
airborne, shipborne and land-based control centres. 

The data terminal set performs in the Link ES net both 
the functions of modem and net management. The 
modem section is a full-duplex, single diversity, 16-tone 
differentially coherent, quaternary phase shift-keyed 
digital unit operating at data rates of 2400 and 
1200bits/s. The net management section provides for 
two-way data transfer by the functions of synchronis- 
ation, control code generation and recognition, radio 
keyline control and computer interface input/output 
control. These functions are performed by a micropro- 
cessor-based signal processor enabling a redefinition 
of net operations to be accomplished by replacement of 
equipment roms. 

The data terminal set comprises the SP-1030/! digital 
data modem and SP-1249 address control unit. These 
rack-mounted units have front panel controls and 
indicators. 


STATUS 
In production for a number of non-ltalian customers. 


KAN/GRC-142AK Radio 
Teletypewriter Set 


The KAN/GRC-142AK is a shelter-contained teletype- 
writer radio system. It is capable of one-way reversible 
local or remote operation. Duplex operation is achieved 
by adding the RF-2301A duplex receiver-transmitter 
and some ancillary items. The KAN/GRC-142AK is used 
with the K-UGC-80A(V)K teletypewriter. 

It has a nominal ground wave range of 32km and a 
sky wave range of from 160 to 2400km. It is powered by 
24 volts de, or 115/230 volts ac. 


TECHNICAL SPECIFICATION 
Modes: |sb, usb, am, cw, fsk 
Frequency range: 1.6-30MHz 
Number of channels: 284,000 
Channel spacing: 100Hz 
Power output: 40 or 125W 


Manufacturer 
Oriental Precision Co. Ltd., Seongnam City. 


Truck shelter for KAN/GRC-142AK 


K-UGC-80 Tactical 
Teletypewriter 


The K-UGC-80 microprocessor-based teletypewriter is 
designed for vehicular or fixed station use. It has dual 
communication lines and bite. Its keyboard meets 


M-32KA and M-32KN 
Teletypewriters 


Designed for operation in a fixed or mobile environment, 
these teletypewriters can operate using either Korean or 
English text. 


STATUS 
In service with the South Korean armed forces. 


UGC-80A(V)K Communications 
Teleprinter 


The UGC-80A(V)K is a militarised microprocessor- 
based teleprinter with a Hall-effect keyboard, a 22-dot 
matrix led display and bite. Five speeds are switch 
selectable, and the unit meets MIL-STD-810C for 
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TECHNICAL SPECIFICATION 

Data rates: 1200 or 2400bits/s 

Tone library: 16 data tones plus 1 frequency correction 
pilot tone 

Computer interface: 16bits/s parallel tactical computer 
Number of participating units: up to 16 

Net modes: polling, broadcast, align, pre-check 

Unit modes: control, peripheral, radio silence 

Power supply: 115V ac, 45-440H7z; 220V ac, 45-65Hz 
Consumption: 220W 

Temperature range 

operating: 0 to + 50°C 

storage: -62 to + 75°C 


SP-1030/I 
Height: 226mm 
Width: 463mm 
Depth: 560mm 
Weight: 32kg 


SP-1249 
Height: 335mm 
Width: 463mm 
Depth: 560mm 
Weight: 30kg 


Manufacturer 
Elmer, Pomezia. 


SP-1030/I digital data modem 


KOREA (REPUBLIC) 


MIL-STD-1280, and its communication interface meets 
MIL-STD-188C. 


TECHNICAL SPECIFICATION 

Modes: half-duplex, full-duplex 

Codes: CCITT No 2 or ITA2 

Speed: 45.5/50/75/100 and 150 baud 

Print format: 80 characters/line (40 Korean) 


TECHNICAL SPECIFICATION 
Signal code: CCITT No 2 

On-line speed: 45.5, 50 or 75 baud 
Characters per line: 72 

Power supply: 100-130V ac 
Temperature range 

operating: 0 to +43.5°C 

storage: -40 to +65.5°C 


vibration, shock, altitude and humidity. Message 
transmission or reception is either direct or from internal 
memory. 


TECHNICAL SPECIFICATION 
Modes: half-duplex, full-duplex 
Codes: Baudot, CCITT No 2 or ITA2 
Speed: 45.5/50/75/100/150 baud 
Print format: 80 characters/line 
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SP-1249 address control panel 


Power supply: 110/220V ac, 47-440Hz; 28V dc 
Height: 660mm 

Width: 570mm 

Depth: 340mm 

Weight: 35kg 


Manufacturer 
Oriental Precision Co Ltd, Seongnam City. 


Installation 
32KA: mobile 
32KN: fixed 


Manufacturer 
Kong Teletype Industrial Co Ltd, Seoul. 


Mtbf: 500h minimum 
Mitr: 30 minutes 
Power supply: 110/220V ac, 47-440Hz; 22-32V dc 


Manufacturer 
Oriental Precision Co Ltd, Seongnam City. 
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Message Exchange Device (MED) 


The Message Exchange Device (MED) is a portable 
alphanumeric digital/analogue message terminal de- 
signed for use in combat net radio and field wire 
systems. It incorporates fec and has an optional crypto 
facility. 

The MED uses performatted message masks to 
reduce the amount of information to be entered and 
transmitted. Burst mode is used to reduce the 
probability of interception and network traffic load. 


DATA TRANSMISSION/RECEPTION/Netherlands 


NETHERLANDS 


Reception of messages is indicated by audible and 
visual signals. 

The device can be used with any type of combat 
radio. It measures 55 x 245 x 154mm and weighs 
1.75kg with its four 1.5-volt batteries. Its Icd is 4 rows by 
40 columns. An RS-232C interface allows a printer to be 
connected. The unit meets certain requirements of 
DEF-STAN-07-55. 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen. 


MED 


MILPACS Military Packet 
Message Switching System 


MILPACS is the militarized version of the commercial 
Sopho-Net system. The packet switching system can be 
added to an already existing tactical network such as 
Deltacs, resulting in a hybrid set up integrating circuit-, 
packet- and message-switching. 

Each subscriber can select the type of connection he 
wants to establish provided that he is equipped with the 
appropriate terminal equipment and that the Deltacs 


subscriber profile indicates such. For voice calls, the 
user can select the circuit switching service. For 
point-to-point (single address) data or telegraphy 
calls, he will typically select either the packet- or 
message-switching service. For point-to-multipoint calls 
(multiple address) data or telegraphy calls, the message 
switching service is usually selected. 


STATUS 

Hollandse Signaalapparaten and Philips are co- 
operating on the design of the Automatic Telegraph 
Systems 90 (ATS-90), a hybrid switching system 
planned for the Royal Netherlands Army. ATS-90 will 


combine the Deltacs military circuit-switching system — 
called Zodiac (Zone Digital Automatic Communication 
System) by the Dutch Army — with a militarised version 
of Philips’ commercial Sopho-Net packet-switching 
system. In the proposed ATS-90 hybrid, digitised voice 
and certain other types of traffic will be circuit-switched 
by Deltacs/Zodiac, while digitised non-voice communi- 
cations (data, images and text) would be packet- or 
message-switched by Sopho-Net. 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen. 


UA 8295 Short Burst Terminal 


The UA 8295 is a self-contained system weighing 3kg. It 
can be used to transmit and receive data over radio or 
land-lines in a number of configurations. 

It can be interfaced with any standard combat radio 
at voice-grade speeds of 150 to 600 baud and, since it is 
microprocessor-based, it can automatically encrypt 
and decrypt messages. Its two memories each have a 
capacity of 2000 characters. A real-time clock is an 
additional security feature. This unit is programmed 
to automatically compare the time of transmission 
information on incoming messages with the terminal’s 
clock. By entering and correcting data off-air and using 
short burst transmissions, on-air time is minimised. 

An automatic acknowledgement facility which can be 
dismantled as required, gives the sending terminal an 
acknowledgement within three seconds of the message 
being sent. 

The standard qwerty keyboard is a 55-key silicone 
rubber assembly with tactile feel when the characters 
are keyed. The readout is a 32-character led with 
variable brightness. The UA 8295 is software-oriented 
and can be re-programmed to communicate with the 
user in different (human) languages. With an optional 
multi-dot matrix led readout, software manuscript 
languages such as Arabic, Farsi, Thai, Chinese, Korean 
and Japanese can be displayed. 


UA 8296 Hand-held Patrol 
Terminal 


The UA 8296 patrol message terminal has a 33-key 
standard qwerty keyboard and weighs 1kg. A 
16-character led display is fitted; power is derived from 
six AA-size batteries or from a 10- to 30-volt external dc 
supply. 

It interfaces with voice-grade 150 and 600 baud 
equipment and has a 200-character transmit memory 
and an eight-message/2000- character receive memory. 
The terminal is vibration, shock and climate resistant 
and totally waterproof. 

The UA 8296 has automatic encryption and decryp- 
tion based on a digital algorithm which is embedded in 
software. The secret software key can be easily 
changed. 

Capture of a terminal cannot jeopardise the security 
of a current software key in use by other terminals, nor 
can it break the security of the system at a future date. 


STATUS 
In production. In service. 


TECHNICAL SPECIFICATION 
Display: 32-character led 

Keyboard: 55-key silicone rubber 
Memory capacity 

output: 2000 and 250 characters 
input: 8 messages or 2000 characters 
Interfaces 

communications: voice grade 150/600 baud 
printer: RS-422, 110-1200 baud 
computer: RS-232, 50-1200 baud 
Temperature range 

operating: -40 to + 55°C 

storage: -55 to + 75°C 

Height: 7Omm 

Width: 220mm 

Depth: 300mm 

Weight: 3kg 


Manufacturer 
Philips Usfa BV, Eindhoven. 


UA 8295 short burst terminal 


STATUS 
In production. In service. 


TECHNICAL SPECIFICATION 
Display: 16-character led 

Keyboard: 33-key silicone rubber 
Memory capacity 

output: 200 characters 

input: 8 messages or 2000 characters 
Interfaces 

communications: voice grade 150/600 baud 
Temperature range 

operating: -40 to + 55°C 

storage: -55 to + 75°C 

Height: 40mm 

Width: 110mm 

Depth: 200mm 

Weight: 1kg 


Manufacturer 
Philips Usfa BV, Eindhoven. 


UA 8296 patrol terminal 


UA 8328 Digital Wide-band Secure 
Terminal (DWBST 55) 


The UA 8328 is a stand-alone tactical wide-band secure 
voice terminal designed for secure communication of 
speech and either digital or analogue data. It operates 
at 16 or 32kbits/s and is intended for use in 
tactical communication nets conforming to EUROCOM 
standards. 

The terminal enables a subscriber to set up an 
end-to-end automatic connection for secure communi- 
cations on a digital basis with any other UA 8328 
subscriber or any other compatible equipment in the 
system. The terminal can also be used as an automatic 
telephone set for plain-language communication. 

It can handle analogue speech signals in the 80 to 


Netherlands—Sweden/DATA TRANSMISSION/RECEPTION 


3400Hz band using 16 or 32kbits/s delta modulation, 
analogue data in the 300 to 3400Hz band using delta 
modulation, synchronous digital data at rates of 2.4 and 
16kbits/s and asynchronous digital data at rates up to 
2400 baud. 

For secure crypto traffic it can communicate using up 
to 18 sets of commonly held net key settings which 
can be loaded into each terminal for end-to-end 
conferencing. It can also be used for up to 2000 
subscibers in a UA 8328 network, the terminal storing 
key cube key settings. 


STATUS 
In production. In service. 


Manufacturer 
Philips Usfa BV, Eindhoven. 
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UA 8328 secure terminal 


Advanced Display Terminal 


The advanced display terminal (adt) is an intelligent 
microprocessor-based (M68000) raster scan work- 
station intended for severe environments. It is designed 
to meet emc and Tempest survivability requirements. 
Optionally, the adt can also be equipped for graphics. 

The terminal has a 1152kbyte expansible memory, 
two synchronous and two asynchronous communi- 
cation channels, advanced editing functions and 
support for form handling. 


STATUS 
In production. 


Manufacturer 


Ericsson Radio Systems AB, Command and Control, 
Stockholm. 


Advanced display terminal 


ARQ 305 Communications 
Processor 


The ARQ 305 is a communications processor for duplex 
hf radioteletype communication. 

ARQ 305 provides a transparent interface for existing 
paper tape reader, teletypewriter and radio equipment. 
It is microprocessor-controlled, which allows flexibility 
for different future demands. It is compact, rugged and 
designed to military demands. The unit is either 
mounted in a 483mm standard rack or used stand- 
alone. 

ARQ 305 has built-in test equipment and offers a 
variety of user initiated diagnostics. 


TECHNICAL SPECIFICATION 

Transmission rates: 50, 75, 100, 200 and 300bits/s 
V24/V28 

Options 

internal buffer to exclude use of paper tape reader 
forward error correcting mode for severe simplex use 
selective call system 

Mtbf: > 50,000h 

Mttr: 30 minutes 

Power supply: 220 + 20V ac, 50 +5Hz, 40VA 
Temperature range 

operating: -25 to + 55°C 

storage: -40 to + 70°C 


SWEDEN 


2 


NAT yg 


ARQ 305 communications processor 


Height: 89mm 
Width: 483mm 
Depth: 470mm 
Weight: 11kg 


OPERATIONAL SPECIFICATION 
Emi: to MIL-STD-461/462 


Manufacturer 
Ericsson Radio Systems AB, Command and Control, 
Stockholm. 
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MEG Input Device for Message 
Transmission 


The MEG message input device is a portable micropro- 
cessor-controlled data terminal for field use. It can be 
used in data transmission networks for the transmission 
of coded messages from an observation post to central 
locations. Both two-wire lines and radio links can be 
used for transmission. 

The MEG has a compact metal case with keyboard 
and display, the keyboard having 19 individual keys. It is 
carried in a bag which also contains accessories 
required to operate the device. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Mode of transmission: semi-duplex, synchronous 
Transmitter frequency: 1080Hz 

Receiver frequency: 1750Hz 

Modulation: fsk + 100Hz deviation 

Transmission rate: 300 baud 

Temperature range 

operating: -25 to + 40°C 

storage: -35 to + 60°C 


Manufacturer 
Radiocom Ltd, Solothurn. 


METRAS Digital Data 
Transmission and Processing 
System 


METRAS is a digital data transmission and processing 
system for observed events. Terminals of the MEG type 
are used as message input devices. The data is 
processed in regional nodes and_higher-ranking 
pooling centres. The system is suited for both voice and 
data transmission. Messages are transmitted over 
existing telephone lines or radio links. Up to 50 message 
input terminals can be connected to a regional node. 


7220 Data Terminal 


The 7220 data terminal (dt) is a portable message 
processor, providing the user with point-to-point and 
netted communications over a variety of hf, vaf and uhf 
links, as well as telex and telephone lines. 

The dt is a high-speed burst transmission device. It 
can be supplied with a data encryption facility and has a 
built-in error detection and correction capability. The 
device can send messages to a single user or a group of 
users in a network. This addressing capability allows it 
to be used, not only in mobile communications, but 
also in fixed headquarters communication centres. 
Messages are entered via a keyboard, either as free- or 
fixed-format text. Messages can be checked and 
corrected on the display before transmission. The dt has 
the capability to transmit and receive multiple messages 
over tactical nets. Received messages are stored in a 
memory and displayed on request. 


TECHNICAL SPECIFICATION 
Message storage 

transmission: up to 16000 characters 
reception: up to 16000 characters 
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MEG terminal 


Nine such nodes can be connected to a processing 
pool. 

Transmission and representation of aircraft and 
ground observations are the principal functions of 
METRAS. Ten lines are available in each node for 
receiving messages from the MEG terminals. The 
regional node pre-processes each incoming message, 
appending the time, performing various validity checks, 
and routeing it immediately to one of the pooling 
centres. The operator can disable the line to the pooling 
centre, connect an alarm hooter and an air situation 
map adaptor, and determine whether messages are to 
be printed out in coded or plain form. 

A computer periodically monitors the function of the 
data lines and transmits status messages to a 


TURKEY 


7220 data terminal 


Transmission format: message preamble, variable 
message length 

Message preamble: different bit sequences can be 
selected to allow message routeing and synchronis- 
ation; address selection via keyboard 


monitoring unit. This monitoring unit indicates the 
operating state of the lines to the pooling centre and 
also the operating state of the computer. 

The pooling centre stores the complete message 
stream. The message file is accessible at any time and is 
analysed based on training and tactical requirements. 
From the pooling centre the messages can be 
retransmitted to higher ranking information networks, 
such as the command post network. 


Manufacturer 
Radiocom Ltd, Solothurn. 


Message format: up to 1000 7-bit characters inter- 
leaved to randomise the effect of burst errors and 
protected by a cyclic code 

Transmission mode: synchronous, 75, 600bits/s, fsk 
RS-232 interface: serial data interface allows the dt to 
connect to other computers and printers 

Power supply: internal battery block of 5 x KR 27/50 
ni-cad rechargeable batteries or dry cells (6-9V dc); 
externally 11-30V dc 

Battery life: 24h with ni-cad at operating/standby ratio 
of 1:9 

Temperature range 

operating: -30 to + 70°C 

storage: -40 to + 70°C 

Height: 70mm (at keyboard level) 

Width: 290mm 

Depth: 220mm 

Weight incl batteries: 4kg 


Manufacturer 
ASELSAN Military Electronic Industries Inc, Ankara. 
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UNION OF SOVIET SOCIALIST REPUBLICS 


CTA-M67b 
Teleprinter/Reperforator 


The CTA-M67b is teleprinter/reperforator which oper- 
ates in the standard ITA-2 format at 66 words per minute 
in either the Russian or Latin alphabet. The teleprinter is 
powered by 85 to 95 volts ac or de. It can transmit 
directly from its keyboard or from an automatic 
tape distributor. Neutral keying is used for simplex, 
half-duplex and full-duplex transmission over open wire 


P-—313 and P—314 (P—314M) 
Telegraph Multiplexing 
Equipment 


The P-313 and P-314 are voice frequency telegraph 
multiplexers, each providing three teletype channels. 


P-—317 Telegraph Multiplexing 
Equipment 


The P-317 multiplexing equipment is employed with 
data transmission systems and is used in conjunction 


P—318—6 Telegraph Multiplexing 
Equipment 


The P-318-6 is a six-channel voice frequency telegraph, 
which operates primarily over open wire circuits but can 


R-010 Automatic Morse 
Translator/Telegraph Set 


The R-010 is designed for Morse code transmission and 
reception from a normal typewriter keyboard instead of 


ST-2M Teleprinter 


The ST-2M is a development from the ST-35. The main 
difference is that the ST-2M has a slightly higher 
operating speed. 


ST-2M teleprinter 


ST-35 Teleprinter 


The ST-35 is a field tape-teleprinter produced in the 
Soviet Union. It is capable of transmitting and receiving 


line, cable lines, and voice frequency telegraph and 
radio channels. The CTA-67b unit is installed in the 
R-118BM8 radio station. 


TECHNICAL SPECIFICATION 
Height: 330mm 

Width: 450mm 

Depth: 530mm 

Weight: 40kg 


CTA-M67b teleprinter 


The sets are similar in their outward appearance, but 
operate at different frequencies. This permits the 
combination of one P-313 and one P-314 (P-314M) to 
provide an overall six channel capacity. 


with the R-404 radio relay equipment. The telegraph set 
used with this equipment is the T-63. 


also be used with hf radiotelephone channels. It can be 
used over two-wire or four-wire metallic circuits and 
be deployed in conjunction with data transmission 
equipment. A four channel model of this equipment 
called the P-318-4 is also in existence. 


the usual handset. Accordingly, operation does not 
require the normal extensive operator training necessi- 
tated by cw copying. By pressing a key on the keyboard 
of the R-010, a complete Morse code letter/character is 
transmitted. 


both Roman and Cyrillic letters over wire or radio 
facilities. 

The ST-35 is not only a standard item of signals 
equipment but is also used widely by the civilian 
telecommunication authorities. 


ST-35 teleprinter 


Both the originating and receiving operators receive 
hard copies of the message in plain text. Speed of 
operation is adjustable from 20 to 200 characters a 
minute. The R-010 set is part of the R-102 and R-118 
radio stations. 
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600 Series Teleprinters 


The 600 series of teleprinters comprises three separate 
units: a receive-only (ro), a keyboard send/receive (ksr), 
and a paper tape attachment (pta). The units are dual 
coded and will operate on either Baudot or ASCII 
circuits which are switch selectable. 

The teleprinters use a dot matrix printing head, 
operating at speeds up to 30 characters per second. All 
three units can be used as stand-alone devices. 
Alternatively, the pta can be linked with an ro or ksr 
when the combination of printer and paper tape is 
required, 


STATUS 
Introduced in the early 1980s and based on the 800 
range. 


TECHNICAL SPECIFICATION 

RO AND KSR 

Character format: 7 < 5 dot matrix 

Characters per line: 69-80 

Printing method: impact, character-by-character 
Printing ribbon: standard black/red or black only 
Paper: standard teleprinter paper up to 127mm 
diameter 

Printing speed: up to 30 characters/s 

Baud rate: 50, 75, 100, 150, 200, 300 baud, switch 
selectable 

Interface: MIL-STD-188C 

Paper tape attachment: 5- or 8-hole paper tape reader 
versions; tape width 17.5 and 25.4mm 


625 Tempest Communicating 


Workstation 


The 625 communicating workstation is suitable for 
almost any Tempest application utilising a 16-bit 
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UNITED KINGDOM 


601 printer 


OPERATIONAL SPECIFICATION 
Designed to meet UK Tempest requirements 


personal computer. The unit meets all UK and NATO 
Tempest standards. The 625 has four principal 
components, the electronics housing, the monitor, 
keyboard and tracker ball. A real time executive has 
been included to allow background communications 
to take place completely independently from, and 
concurrently with, the applications programme. A 


Manufacturer 
Trend Communications Ltd, High Wycombe. 


second processor card with a 32-bit cpu and up to 8 
Mbytes of memory may be added to give access to UNIX 
operating systems. 


Manufacturer 
Trend Communications Ltd, High Wycombe. 


Adaptive MIL-STD-1553B 
Products 


These products provide an embedded MIL-STD-1553B 
bus controller or remote terminal for a range of host 
systems. All cards support a dual bus and both bus 
controller and remote terminal cards have identical 


ADB 2000 Digital Data Bus 
System 


The ADB 2000 digital data bus is designed for use in a 
variety of military applications including command 
control and informations systems, control of electronic 
warfare and weapon systems, shipborne equipment 
interconnection, airfield management, local area net- 
works and remote monitoring and control. It is designed 
to replace conventional multi-cable communications 


hardware, with built-in firmware controlling the mode of 
operation. 

The cards are implemented in a size which is 
mechanically compatible with the host system. Host 
interfaces include Eurobus, Multibus |, F100-L bus, 
Unibus and Q-bus. 

The intelligence and built-in firmware available on 
each card allows specific versions of the cards to 


systems in fixed, mobile or naval environments. 

The ADB 2000 will handle up to 1023 communications 
devices and has a 10Mbits/s serial operation. Determin- 
istic data handling prevents data congestion at high 
data rates and the microprocessor control is designed 
to give a high degree of operational flexibility. Under 
software control the system offers a range of traffic 
modes including point-to-point single address, all 
stations broadcast, selective group broadcast, and 
conference working using voice digitisation. 

The ADB 2000 has 4kbytes of eprom and 2kbytes 
of ram memory which are expandable if required. 


handle high level MIL-STD-1553B protocols and/or 
special host software interfaces. 

Various environmental versions are available to meet 
development and operational requirements. The cards 
have been designed to meet UK MoD environmental 
standards for naval, ground and avionic applications. 


Manufacturer 
Ferranti Computer Systems Limited, Bracknell. -. 


Interfaces on the serial port are V24/V28, RS-232C and 
RS-422, and on the parallel port 24 bit. The ADB 2000 
can be supplied to all military specifications including 
emc and Tempest. The system’s interface module 
measures 120 x 200 x 80mm and weighs 1kg. Power 
requirements are 24 volts dc, 3 watts. 


Manufacturer 
Airtech Limited, Aylesbury. 


ATR/HL Telegraph Radio Adaptor 


This unit can be used with Clansman stations to provide 
a two-way teletype and data capability. It complies with 
ITA2 and ITA5, covering mark-space signals in audio 
tones to modulate the transmitter, and operating in the 
reverse mode to receive. Wide (425Hz) or narrow 


BA1370 to BA1373 Automatic 
Switching and Routeing 
Equipment 


This family of automatic message switching and 
routeing equipment enables the processing of signal 


(42.5Hz) shifts can be selected, with additional selection 
of centre frequency (425Hz or 2.805kHz) in the latter 
mode. Simplex or duplex, twin-channel and diversity 
modes can be selected. 

Telegraph speeds up to 100 baud can be used and 
up to 750 baud-per-second data rate. Normal voice 
communication and intercommunication facilities can 
be selected. 


and interleaved data traffic on between 10 and 50 
channels. Automatic channel segregation provides 
routeing security, ensuring that messages are delivered 
only to the correct address(ees). The smallest auton- 
omous unit is capable of handling 1300 messages per 
hour (average message length 1200 characters). Each 
system is capable of interfacing with any other similar 
system and two can be operated in tandem. They will 


STATUS 
In service as part of the Clansman system. 


Manufacturer 
MEL, Crawley. 


also operate and interface with any required peripheral, 
such as hard-copy printer, visual display unit, disc 
formatter, tape controller or bubble memory devices. 
The equipment is available to meet Milspec require- 
ments for tactical use. 


Manufacturer 
MEL, Crawley. 
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WHEN THE MESSAGE HAS TO 
GET THROUGH, I WANT 
HARRIS RF COMMUNICATIONS 


he communications 
needs of the modern 
military have changed 
dramatically since the 
days when the Signal Corps 
| used semaphore to “talk” to 
troops in the field. 
Today, with C? an integral 
part of America’s strategic 
and tactical military philosophy, efficient communica- 
tions have a direct effect on both command and control. 

Haris understands this. For over a quarter of a cen- 
tury, we’ve made a wide range of reliable, easy-to-use 
communications equipment for the US. armed forces, 
including technologically sophisticated HF and VHF 
radio products and systems. 

To meet the demanding requirements of the Army, 
Navy, Air Force and Marines, our equipment is portable 
enough for easy mobility. Rugged enough to stand up to 
harsh environments. Advanced enough to overcome 
jamming. 

Lives depend on our equipment. With an incentive 
like that, we know we have to “get the message 
through.” Every time. 

RF COMMUNICATIONS GROUP 
1680 University Avenue 
Rochester, NY 14610 


716-244-5830 
1-800--HARRIS Ext. 3500 
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BA 1402 Burst Message Terminal 


The BA 1402 is a portable message terminal for short 
burst, secure communications. An inbuilt modem, 
operating at speeds of 150 or 600 baud, allows 
transmission over hf, vhf and uhf radio links whilst error 
detection and correction algorithms are designed to 
minimise data corruption. 

The BA 1402 has.an input memory capacity of 2000 
characters and has two transmit stores of 2000 and 250 
characters, Messages can be composed and edited in 
free text or in pre-programmed, customised fixed 
formats, whereby only the data input from the key pad is 
transmitted thus reducing on-air time. The terminal also 
incorporates selective calling, on-line data encryption 
and a real time clock to automatically compare time of 
transmission information. 

The terminal includes an RS-232C interface for 
connection to a printer for hard copy of transmitted and 
received messages, and an RS-422 interface to battle 
computers, permitting remote operation if required. 

The BA 1402 is also available with an Arabic 
keyboard and Icd display. 


STATUS © 
In service. 


Manufacturer 
MEL, Crawley. 


BA 1402 terminal 


BA 1403 Patrol Burst Message 
Terminal 


The BA 1403 is a burst message terminal intended for 
tactical applications. The 1kg terminal incorporates an 
integral modem, on-line data encryption, selective 
calling and ede providing secure transmission at 
speeds of 150 or 600 baud, over hf, vhf and uhf 
radio links. Memory capacity of 2000 characters for 
transmission and 2000 characters for data reception is 
provided. 


STATUS 
In service. 


Manufacturer 
MEL, Crawley. 


BA 1403 terminal 


BA 1425 Message Processing 
Terminal 


The BA 1425 is a development of the BA 1225 message 
processing terminal and is suitable for fixed or mobile 
operations. 

It is a multi-role intelligent terminal providing logistic 
and management support facilities. It is suitable for 
deployment in office and battlefield environments. 

The BA 1425 shares the same software as used in the 
larger BA 1225. 

The use of distributed hardware and software, which 
can be linked by a data bus, provides the user with 
an expandable system which also offers graceful 
degradation under battlefield conditions. 

The system is able to control the reception, process- 
ing, routeing, transmission and distribution of data and 
telegraphic information. It can also be used as a word 
processor with graphics capability, and can, with an 
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associated printer, produce hard-copy, letters, charts, 
plans or orders. 

The system has a standard qwerty keyboard and an 
angled electro-luminescent display. It meets DEF- 
STAN-07-55 and MIL-STD-810C. 

The BA 1425 can be used either as a stand-alone 
terminal, or can be configured into systems employing 
BA 1225 or BA 1425s and associated devices, to provide 
message and data processing, together with full system 
control. 


TECHNICAL SPECIFICATION 
Configuration: simplex, half-duplex, full-duplex 
Speeds: 50-2400 baud (4800-9600 baud options), 
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keyboard selectable 

Codes: |TA2/ITA5/ASCIl keyboard selectable 
Mode: store and forward 

Storage: 32,000 characters minimum non-volatile 
Display: electro-luminescent 25 lines x 80 characters 
or graphics 

Consumption: < 100W 

Height: 169mm 

Width: 347mm 

Depth: 523mm 

Weight: 15kg 


Manufacturer 
MEL, Crawley. 


BA 1728 Ruggedised Miniature 
Printer 


The BA 1728 miniature thermal printer is specifically 
designed to complement the BA 1402 short burst data 
device. The unit is supplied with an integral lead 
terminated in a plug for direct connection to the 
RS-232C printer port of the data device and also 
includes a clip so that it can be attached to the BA 1402 
for mounting on a flat surface. It can be also used with 
any other terminal with an RS-232C interface. 


TECHNICAL SPECIFICATION 

Paper width: 80mm 

Print speed: 24 characters/s 

Line width: 40 characters 

Input data rate: 1200 baud 

Data input code: |TA5 

Power supply: 4AA cells 

Power consumption: 8 or 350mA 
Operating temperature: 0° to + 50°C 
Height: 60mm 

Width: 135mm 

Depth: 170mm 

Weight: 1kg (excl. paper and batteries) 


Manufacturer 
MEL, Crawley. 


BA 1728 printer 
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CGT1070 Multi-tone HF Modem 


The CGT1070 is a multi-tone, differentially coherent 
phase shift keying modem for use at data rates of 75, 
150, 300, 600, 1200 and 2400bits/s. It is specifically 
designed for operation on hf radio circuits but can also 
be used on vhf and uhf circuits. It was designed for 
strategic applications requiring a high-speed data link 
over hf radio. A wide range of terminal equipment can 
be used over hf circuits, including Group Ill digital 
facsimile, digital secure voice, remote telemetry devices 
and remote radar data or computer-to-computer traffic. 

The multi-tone modulation format allows data rates 
of up to 2400bits/s while maintaining a symbol rate of 75 
per second. In this way the effects of inter-symbol 
interference caused by multi-path reception are mini- 
mised. In-band diversity is achieved on all data rates of 
1200bits/s and below, and the addition of a second 
demodulator card allows out-band diversity to be 
achieved. 

A frequency offset correction system can also be 
included in the module options, providing frequency 
correction of any system component, including trans- 
mitter and receiver detuning to a maximum of +75Hz 
on two paths, independently. 

The modem achieves its: multi-modulation and 
demodulation formats by employing a digital Fourier 
transform technique. , 

The design offers the user 12 different configurations 
to suit all applications requiring a transmitter or receiver 
mix. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Interface: universal incorporating V24/V28, V10 and 
MIL-STD-188/100 


CGT1090 Programmable Two-tone 
Modem 


Specifically designed for operation over hf radio 
circuits, the CGT1090 modem can handle teleprinter, 
telegraph and data signals with discrete baud speeds 
ranging from 50 to 200. 

Patented filter design techniques, allied with other 
design features, give the modem outstanding perform- 
ance under marginal radio propagation conditions of 
selective fading, multi-path and varying time delays and 
in the presence of strong interfering signals. 

Features include low bit error rate telegraph links in 
the presence of multi-path propagation fading and 
noise; bit error rate of 1 in 10° for a signal-to-noise ratio 
of -6dB in the audio band (nominal 3kHz); modulator 
tone spectrum shaping to reduce crosstalk and 
to improve diversity characteristics; matched filter 
demodulation in order to obtain the best signal-to-noise 
ratio; and filter centre frequency accuracy equal to that 
of the tones at 50 parts per million. 

The equipment is constructed on a modular basis 
such that its 488mm rack unit can be configured to 
accept up to eight modulators or demodulators, or any 
combination thereof. All modules are fully interchange- 
able and can be programmed by on-board switches. 
The CGT1091/1092 variants employ the same modu- 
lators and demodulators, but will hold up to two cards, 
in any combination, in a 44mm high unit. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Data interface: RS-232C, MIL-STD-188C 
Tone frequencies: 425-2975Hz in 85Hz steps 
Power consumption: 35W 

Height 

CGT1090: 222mm 

CGT1092: 44mm 

Width: 483mm 

Depth: 483mm 


Manufacturer 
Cossor Electronics Ltd, Harlow. 


CTM1080 Multi-tone HF Data 
Modem 


The CTM1080 is designed to provide a robust 
high-speed data link over hf radio systems wherever 
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RECEIVE PLOT 


4070 HF DATA MODEM 
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SIGNAL QUALITY MONITOR 
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CGT1070 data modem 


Tone library: 605, 935-2585Hz 
Power consumption: 70W 
Rack mounting: 483mm 
Height: 178mm 

Depth: 356mm 


OPERATIONAL SPECIFICATION 
Designed in accordance with CCIR Report 177/1 and 
MIL-STD-188C Section 7.3.5 


Manufacturer 
Cossor Electronics Ltd, Harlow. 


CGT1092 variant 
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CGT 1090 HF MODEM 


CGT1090 modem 


low-power, small size and ease of operation is required, 
either at base station, mobile site or in the field. A wide 
range of terminal equipment can be used, for example, 
teleprinter, digital facsimile, digital secure voice, remote 
telemetry devices or remote radar. The modem can 
transmit and receive synchronous data at speeds up to 
2400bits/s. 


STATUS 
In production. A version of this equipment — the 
CTM1085 — supplied to Australia as part of Project 
Raven. 


Manufacturer 
Cossor Electronics Ltd, Harlow. 


CTM1080 modem 
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Data Link Processing System 
(DLPS) 


DLPS is a data link processing system enabling 
non-NATO platforms to exchange tactical data via a 
single voice frequency radio communications channel 
using a data link terminal (dit). 

An interface to a command and control system can 
be accommodated or the system can be operated as a 
stand-alone equipment via its man-machine interface. 
The dips computer handles all aspects of control, 
monitoring, data formatting, data presentation and 
man-machine interfacing, thus off-loading most data 
link tasks from its associated command and control 
system. The dit handles the transport of messages over 
the communications channel in accordance with the 
link specification. The two main types of data link are 
designated Y and Z respectively. 

Data link Y enables a full exchange of tactical data 
between platforms. The radio channel is used on a 
time-share basis where each platform in turn transmits 
while all other platforms on the net receive. The link 
normally operates at 1.2kbits/s and includes error 
detection and correction capabilities. Range can be up 
to 60 nautical miles using hf/ssb radio. Vhf or uhf can 
also be used. The dit contains its own modem to enable 
it to be connected directly to the radio. 

Data link Z enables a platform fitted with dips to 
broadcast tactical data to platforms fitted with ratt 
teleprinters. The link normally operates at 75bits/s on hf. 
Vhf or uhf may alternatively be used. 

Dips uses the same technology as its NATO 
equivalent system, the Tactical Data Link Processing 
System and the Link II Data Terminal Set. (See separate 
entries). 

In airborne applications dips is housed in a ¥,-atr line 
replaceable unit and is fully compatible with its 
shipborne sister. 

The dips can be interfaced directly to an existing 
central tactical system, or alternatively, can interface 
directly to system sensors, with control and monitoring 
exercised through an appropriate dedicated control 
unit. Available interfaces include: MIL-STD-1553B, 
CCITT V24/V28 (EIA RS232-C), Arinc 429, and ATDS 
Serial. 

In this case dips weighs 9.5kg, is powered by 28 volts 
de and consumes 100 watts. 

In shore/shipboard applications, the dips is com- 


DT-1000 Hand Held Data Entry 
Terminal 


The DT-1000 data entry terminal connects directly to 
the audio socket of a hf/vhf/uhf tactical radio or line to 
provide ciphered transmission and reception of stored 
alphanumeric messages. 

The waterproof unit is self-contained, and comprises 
a central microprocessor, audio tone shift modem, 
keyboard, 32 character Icd and primary battery. Power 
can also be derived from the associated radio. The 
DT-1000 can be used in conjunction with the PRC-1200 
and -1250 series of frequency hopping radios. 
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Dips mac with front panel removed 


prised of three units—a keyboard, a display monitor and 
the processor system. The keyboard is a conventional 
free-standing equipment and the display is a standard 
colour raster monitor. 
The processor system is a Military Argus Compact 
(mac) enclosure housing the minicomputer, up to 3 dits 
and an interface to the C* or navigation system. The 
mac is designed to UK MoD naval environment 
standard and is man-portable. Standard interfaces to 
C? systems include RS422, MIL-STD-1553B, and NTDS. 
The man-machine interface uses the keyboard and a 
prompted display of options presented in a menu style. 
The functions performed are system setup, link setup, 
tactical data input and selection of the display to 


The terminal has in-built fec and bit interleaving. Its 
total memory capacity of 2500 characters is available 
for messages in formatted or free text. The Icd uses the 
top row of characters to prompt the user at every stage 
of operation, whilst transmit or received text is displayed 
on the lower segment of the display. Hard copy can be 
provided by the associated miniature PY-1000 printer. 

Selective calling, acknowledge/send again and 
automatic re-transmission are amongst the additional 
features provided. The terminal measures 185 x 101 x 
45mm and weighs 8.5kg. 


Manufacturer 
Vigilant Communications Ltd, Ascot. 


monitor bite and performance or display tactical dataa 
in either a tabular format or Labelled Plan Display 
format. 


STATUS 

Equipment of this type used in Royal Navy Type 22 
frigates. Airborne data link Y systems sold to the Royal 
Thai Navy for use in Fokker F27 aircraft and to the 
Egyptian Navy for use in maritime patrol aircraft. 


Manufacturer 
Ferranti Computer Systems Limited, Bracknell Division, 
Bracknell. 
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DT-1000 front panel 
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DT-1100 Tactical Teleprinter Data 
System 


The DT-1100 military teleprinter terminal forms the core 
of a tactical data control centre and is designed to 
provide simultaneous operation with a number of 
external devices connected via line or radio. These 
external devices include: a teleprinter or another 
DT-1100, an RS-232C interface 50 to 2400 baud ASCIl, 
an hf afsk modem, the DT-1000 hand-held data 
terminal, and the PY-1100 printer. 

In addition to simultaneous operation with any or all 
of the above external devices, the DT-1100 is also 
capable of automatically re-routing messages from one 
external device to another. 

Messages are stored in a 64kbyte memory for 
transmission to, and reception from, the external 


FRM 4750 Data Radio Station 


The FRM 4750 data radio station is a transportable hf 
communication system giving 20 watts output into a 
long wire antenna. Messages are transmitted and 
received on standard five-unit paper tape and passed 
to the FRM 4750 in serial form. Transmission of CCITT 
telegraph characters at medium speed (20 characters 
per second) is achieved using narrow-band, six-tone 
mfsk modulation. Additionally, a system of operator-to- 
Operator communication is included, which uses 
keyboard entry for transmitted enciphered data and 
seven-digit led display of received data. 

A 3000-character solid-state store is incorporated in 
the coder/decoder unit and permits transmission and 
reception of A4 size pages of typescript. A fast warm-up 
oven controlled crystal oscillator controls the frequency 
of 3 to 30MHz (27,000 channels) to give a high order of 
stability. 

The unit’s environmental parameters are based on 
DEF-133 class L. 


Manufacturer 
Racal-Tacticom Ltd, Reading, Berkshire. 


FRM 4780 HF Data Radio Station 


The FRM 4780 is designed for long-distance radio data 
link operations in the 3 to 30MHz frequency range. It is 
normally used with FRM 4750 field stations. It provides 
full duplex facilities for CCITT telegraph characters at 20 
cps, with each character being represented by a unique 
pair of sequential tones allocated to it from six 
pre-determined tones. 

The FRM 4780 comprises two cabinets housing the 
receivers, control units and peripheral equipment. The 
transmitter is usually located remotely. 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


FRM 4780 data station 


Generics 


Generics is a software orientated command and 
control information system (ccis), designed to manage, 
manipulate and display information from sources such 
as ew systems, manual input positions and radar. 
This information is stored in a distributed relational 
database-management system (dbms), and can be 


LA1117 Piccolo Modem 


LA1117 is a 6/12-tone Piccolo modem designed to 
transmit low-speed teleprinter signals or data over hf 
radio links, It is a multi-frequency shift-tone modulator 
giving a low error rate under conditions of poor 
signal-to-noise and multi-path propagation. It operates 
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devices. The man-machine interface is provided by a 
waterproof, full size keyboard and a 16 line, 80 
character per line back lit Icd. 

The fully sealed unit is designed for installation in 
fixed and mobile tactical environments and will operate 
from power supplies of 24 volts de or 110/220 volts ac 
with a current consumption of 500A. 

Software implemented data encryption can be 
provided for the baseband and afsk modules in 
addition to the data encryption compatible with that 
installed in the DT-1000. 

The DT-1100 measures 190 x 400 x 370mm and 
weighs 9.5kg. 


STATUS 
In production and in use with military users world-wide. 


Distributor 
Vigilant Communications Ltd, Ascot. 


DT-1100 teleprinter 


FRM 4750 data station 
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processed and related to high resolution colour map 
displays. The hardware portable Generics software is 
written in Ada and can be used in a strategic or tactical 
hq ccis, or used as an intelligent front end subsystem for 
another ccis, e.g. Wavell. It can also be used in 
command and control cells for sensor systems, or to 
provide a graphic briefing facility at any level. 

Generics is available in a variety of configurations 
ranging from a specialized single operator workstation 
to integrated multi-position networks. 


in simplex or duplex modes on ITA2 or ITA5 codes at 
either 50 or 75 baud. First generation Piccolo used 32 
tones 10Hz apart, limiting its capacity to 32bits. The 
LA1117 utilises the same ten-character-per-second 
data stream from the teleprinter or similar source, but 
translates it into a sequence of two audio tones each 
50ms long. 

A range of six tones, spaced by 20Hz from 460 to 
560Hz, gives compatibility with ITA2, and 12 identically 
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STATUS 
Supplied as briefing system to MoD. 


Manufacturer 
Plessey Defence Systems, Christchurch. 


spaced tones between 400 and 620Hz give the modem 
ITA5 compatability. 

An associated unit, the LA1121 Piccolo multiplexer, 
enables up to four LA1117 modems to be operated in 
parallel into a common radio transmitter to produce 
Piccolo signals multiplexed into one transmitted side- 
band. Similarly, up to four modems can be operated in 
parallel from a common radio receiver. 


STATUS 

A development contract worth £750,000 was awarded 
by the UK MoD in June 1980 and this has been followed 
by production orders worth more than £1.25 million. 
Users of the equipment include the Foreign and 
Commonwealth Office, the Army and the Defence 
Communications Network. 


Manufacturer 
Racal Communications Ltd, Bracknell. 


Piccolo modem LA1117 


Link 11 Data Terminal Set 


The Link 11 data terminal set (dts) provides all the 
functions required for a TADIL A (Link 11) dts as 
specified in MIL-STD-188-203-1. It enables a host 
command and control (C?) system to participate in a 
Link 11 net, as net control station or picket station, using 
uhf or hf radio in an isb mode. It normally communicates 
with the host system using either the NTDS or ATDS 
interface. A Tactical Data Link Processing System 
(TDLPS: see separate entry) may be interposed 
between the dts and the host system. 

All systems control, monitoring and self-test functions 
are performed on the front panel of the unit. 
Alternatively, to conform with Tempest requirements, 
these functions can be performed by the host command 
and control system via an isolated interface. 

Based on acommon set of printed circuit boards the 


MA4222 Teleprinter Modem 


The MA4222 teleprinter modem isan interface unit 
which enables a teleprinter to operate over a radio link 
or, in conjunction with MA42083 field line adaptor unit, 
over telephone lines. The modem is capable of 
full-duplex or simplex operation and can be adjusted for 
compatibility with the various telegraph conventions. 
Secure teleprinter operation can be provided by adding 
the audio encryption unit MA4014B. The transmit circuit 
of the MA4222 converts the single- or double-current 
telegraph signalling elements from the teleprinter into 
mark and space audio tones for connection to the radio 
transmitter, or to line via the MA4203. 

The modem can be directly interfaced with most 
standard teleprinters by the rearrangement of connec- 
tions of internal, removable facilities plugs. These preset 
adjustments determine the frequencies of mark and 
space tones, the polarity of input and output, and local 
copy arrangements. 

Two leds indicate the reception of mark and space 
tones. In conjunction with the precision tuning board, 
when fitted, they can be used to tune an associated vfo 
controlled receiver. 


STATUS 
In service with British and other armed forces. 


TECHNICAL SPECIFICATION 

Telegraph speed: 110 baud max (optimised at 75 baud) 
Audio tone frequencies: 1-2.2kHz (mark and space, 
internally preset) 

Recommended tone frequencies (with MA4014B) 
mark: 2.125kHz 

space: 1.275kHz 
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dts is available in three configurations. When housed in 
the standard Ferranti Military Argus Compact cabinet it 
meets full NWS1000 requirements and is suitable for 
shipborne installations. The same equipment rack when 
housed in a commercial cabinet is suitable for use in 
land-based systems. Alternatively, with extended military 
components fitted to the printed circuit boards and 
housed in a % atr box, it meets the requirements for 
avionic use. 


STATUS 

In use with Sea King Mk 41 helicopters of the German 
Navy. 

Manufacturer 

Ferranti Computer Systems Ltd, Bracknell. 


Link 11 dts in ¥, atr box 
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MA4222 teleprinter modem 


Power supply 

via power or tcvr connector: 12-32V dc, 120mMA 

via power connector: 100-125 or 200-250V ac, 47-60Hz 
Temperature range 

operating: -10 to + 70°C 

storage: -40 to + 70°C 

Height: 220mm 


Width: 166mm 
Depth: 76mm 
Weight: 2kg 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


MA4233 Miniature Printer 


The MA4233 miniature printer is a self-contained, 
internal-battery-powered unit which accepts continu- 
ous serial data at speeds up to 600 baud and prints 
charactersina7 x 5,orinsomecases/7 x 7, dot matrix 
format on a line-by-line basis. 

Intended for use with militarised communications 
terminal and cipher equipments, the MA4233 is suitable 
for use in any ruggedised application involving the 
print-out of ITA2 or ITA5 coded data in a portable form 
and under adverse environmental conditions. 

An internal electronic store and microprocessor 
enables the characters of several languages to be 
programmed. The microprocessor formats the incoming 
data into a maximum of 31 characters per line and 


ensures that words of less than 31 characters are not 
split at the end of the line. 

The printing mechanism operates by horizontal 
scanning of a seven-row by one-column print-head 
providing permanent dry printing without the use of 
inks, ribbons or chemicals onto electro-sensitive 
recording paper. The print-head completes a line of 
print in less than 500ms; the seven discharge electrodes 
of the print-head are lifted out of contact during flyback 
and waiting times. The printer is provided with a 
serrated cutter for easy removal of completed messages. 


STATUS 
Introduced in late 1970 and in production for British and 
other armed forces. 


TECHNICAL SPECIFICATION 

Input: |TA2 or ITAS serial code at 5V logic level 

Input data rate: preset to 50, 75, 110, 300 or 600 baud 
Print format: Roman alpha-numeric 7 x 5 dot matrix 
characters (Arabic, Farsi and other character forms 
available). Arabic version (MA4233A) uses 7 x 7 dot 
matrix 

Print sequence: line-by-line basis on receipt of 
complete line, or timed end of message recognition 
Maximum print rate: 60 characters/s 

Maximum line length: 31 characters incl spaces 

Print capacity: average 200 lines/minute 

Recording paper: standard metallic electro-sensitive. 
60mm width 30m per roll nominal 

Power supply: internal rechargeable ni-cad battery 
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Battery charging: from any 80mA dc source in 12-30V 
range and from 120/240V ac supply 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 

Height 

print cover closed: 68mm 

Width: 170mm 

Length: 232mm 

Weight: 3kg 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


MA4233 printer with MEROD 


Message Entry and Read Out 
Device (MEROD) 


The Message Entry and Read Out Device (MEROD) can 
handle messages of up to 1000 characters long. It uses 
a standard full-size keyboard and 32-character display 
and has 1000-character storage and full editing 
facilities. 

Message entry can be free or fixed format. In the latter 
mode variable information is entered against prompts 
appearing in the display. 

A range of inbuilt modems and interfaces is available 
to permit connection to almost any uhf/vhf/hf combat 
net radio. 

The transmitted data is error protected prior to 
transmission using a cyclic block code and bit 
interleaving. This protection, together with synchronous 
transmission techniques, permits reliable data com- 
munications under conditions that would render voice 
communications impossible. 

Used in conjunction with a conventional voice 
communications system it provides a means of 
conveying certain information much more reliably and 
accurately and at the same time relieving traffic 
congestion. 


STATUS 

Designed and developed in the late 1970s. Racal 
received an initial order in 1979 from the US Army worth 
approximately $3.9 million and a second worth $2 
million in March 1982. The equipment version purchased 
by the US Army is designated DMDG (Digital Message 
Device Group). MEROD is also supplied to the UK MoD, 
NATO and other armed forces. 


TECHNICAL SPECIFICATION 

Mode of operation: rapid off-line 

Message entry: conventional QWERTY keyboard 
Display: in-line 32-character 

Message storage 

send: single message of up to 1000 characters can be 
stored for transmission 

receive: up to 4 separate messages can be stored 
provided total length <2000 characters 

Mode of transmission: synchronous 

Transmission formats 

16-bit phase reversals 

64-bit message preamble 

variable-length message 

64-bit message postamble 

Message preamble: up to 64 different sequences can 
be selected to allow message routeing. Sufficient 
redundancy incorporated to achieve 98% probability of 
recognition of any sequence in 1 in 12 error rate 
Message format: up to 1000 six-bit characters 
interleaved to randomise effect of burst errors and 
protected by cyclic code. Latter allows error detection 
with 99% confidence level under any conditions 
together with error correction providing 99% probability 


MEROD MA4420 Base Station 


The MA4420 base station is a further extension of the 
MEROD (Message Entry and Read Out Device) range of 
burst transmission terminals. It is designed to achieve 
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MEROD message entry device 


of correct reception of 1000-character message over 
circuit exhibiting 1 in 100 bit error rate 

Message postamble: 64-bit pseudo-random sequence 
Hf modem interface 

transmission rate: 200 baud 

information rate: 120 baud approx 

modulation: wide shift fsk 

demodulation: each tone detected independently to 
achieve in-band diversity 

Vhf/uhf modem interface 

transmission rate: 1200 baud 

information rate: 720 baud approx 

modulation: narrow shift fsk 

demodulation: phase-locked loop 

Power supply: 11-32V dc 

Temperature range 

operating: -20 to + 55°C 

storage: -40 to + 70°C 

Height: 63mm 

Width: 230mm 

Depth: 230mm 

Weight: 2.5kg 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


the maximum operational advantages of MEROD 
portable units by integrating them into systems. For 
example, one or more MEROD nets on a combat net 
radio can be controlled with some automatic store and 
forward facilities. In addition, the base station meets the 
requirement to extend communications to higher 
echelons and to interface to computer systems such as 


MEROD base station 


those employed in data processing, weapon control 
and logistic support. 

The MA4420 is a multi-processor system which makes 
it relatively fast and provides a capability to perform 
different functions in parallel. These features, together 
with those of the main central processor unit, permit, for 
example, simultaneous editing, printing, transmission 


and reception of messages. 

The keyboard and display of the field unit have been 
replaced by general-purpose communications ports, 
allowing connection of one or more operator terminals 
or remote operation by a computer or master MA4420. A 


Mobile Data Link Terminal 


The mobile data link terminal (mdlt) is a low-cost, 
multi-role version of data link buffers which integrate 
specifically with the Improved UK Air Defence Ground 
Environment and which are now in service with the 
Royal Air Force. This project, in which NATO airborne 
early warning (aew) data is handled by Link 11 and 
JTIDS data links simultaneously, has provided the basis 
for the introduction of the multi-role terminal, which is 
suitable for data interchange with aew or surveillance 
aircraft operated by air defence commands worldwide. 
The purpose of the terminal is to convert all message 
and target information from the patrolling aircraft into 
the data format of the ground command and control 
network. The processed data is displayed to the 
terminal operator and it can also be retransmitted to 
other command sites via telephone links. 

The mdlt is installed in an Airtech ACB165 container 
which can be deployed on or off any type of suitable 
flat-bed vehicle. The system comprises Rockwell Collins 
uhf radio equipment (data and voice), a Ferranti Link Y 


MRS 3250 Message Switching 
Systems 


The MRS 3250 message processing system can perform 
various functions, including tactical store and forward 
message switching, message routeing including use as 
a telegraphic automatic relay equipment (TARE), 
operation as a headquarters internal message distribu- 
tion system, aS a message preparation and handling 
system including storage and retrieval of messages, 
and the control of naval ship-to-shore and broadcast 
wireless telegraphy (wt) stations. 

One switch can be configured to carry out any 
combination of the above roles. 

The MRS range of switches can be employed in a 
variety of ways, as stand-alone network nodes or as the 
telegraphic message handing component of a circuit 
switch or packet switch network. The system has been 
bought by the Royal Navy and forms part of equipment 
being provided for strategic networks in Australia and 
New Zealand. 

The basic system module is the MRS 3250 line- 
switching shelf. A single shelf can be configured to 
control up to 60 lines carrying out the above functions. 

If long-term data storage is not a requirement, bubble 
memory cards are employed within the shelf, to protect 
against loss of power supplies. Long-term storage can 
be provided by disk memory or external bubble memory 
units according to the operating environment. 

For systems where reliability and availability are at a 
premium, two MRS 3250 shelves can be fitted together 
with an automatic line changeover switch. This 
arrangement gives a system as mtbf in excess of three 
years. 

The whole system, together with duplicate 340 
Megabyte disc memories, fits into a single 483mm 
cabinet. Fibre optics are used for terminal connections 
to give a high degree of Tempest protection. 

For systems which need a single node with more than 
60 lines, the basic configuration is altered to employ two 
MRS 3250 shelves as main and standby central 
processors and further MRS 3250 shelves as feps with 
each controlling 60 lines. By this means, a 400 line node 
can be configured as either a single (up to 120 lines) or 
double cabinet enclosure. 

Tempest-proofing vdus and printers are normally 
provided as part of the system. Customer preferences 
for particular peripherals can usually be taken into 
account in the system definition. 

Working modes may be simplex, half duplex or duplex 
and speeds from 50 bauds to 9.6k bauds are available. 
Codes ITA2 or ITA5 may be used in the MRS 3250 and 
formats can be ACP 127, ACP 126 and JANAP 128, 
together with conversions to and from ACP 127. 
Standard interfaces are CCITT V10/V28 (6-0-6 V), 
synchronous or asynchronous working. 


Manufacturer 
Plessey Defence System, Christchurch. 
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range of modems is available for use with common 
bearers from hf to 16kbits/s vhf radios. 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


data terminal set, a demountable mast and antenna, 
a Hewlett Packard A900 translation and control 
processor, multi-colour display and plasma panels, air 
conditioner and an optional power generator. 

The use of commercially available sub-systems with 
interface cards is designed to allow economic and 
readily available back-up to be provided anywhere in 
the world. Similarly, the widely employed Link Y data 
terminal set has been adopted for the mdlt because of 
its use of standard message structures. NATO Link 11 
(Tadil A) equipment is also available. 

A naval version of the equipment has been developed. 


Manufacturer 
Thorn EMI Electronics, Wells, Somerset. 


MDTL deployed on Mercedes Unimog vehicle 


MRS in Naval Headquarters 
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MRT1201 Multi-Role Terminal 


The MRT1201 multi-role terminal has been developed to 
meet the requirements for a rugged, intelligent display 
terminal for the UK's army command and control 
system, Wavell. A variant (MRT1202) provides similar 
facilities in the Ptarmigan tactical area communications 
system. 

The terminal consists of a plasma display head, 
microprocessor-control assembly and a keyboard. 
Assembled together, they form a transportable unit from 
which the keyboard can be hinged down or detached 
for remote use. In a tracked vehicle, the display head 
and the control assembly can be separated, providing a 
display head and keyboard which can be at a remove of 
up to 5 metres. 

The display is provided by a 512 x 512 element ac 
plasma panel. With a full 96 ASCII character set, 
formatted ina5 x 7 dot matrix, 56 lines of 80 characters 
can be displayed. In graphics mode, six types of line can 
be drawn between any two points. All points on the 
screen can be directly controlled, and graphics and 
alpha-numerics can be mixed. The display brightness Is 
adjustable using two keyboard buttons. 

Operational control and data entry is effected at the 
plasma terminal keyboard. This comprises a welded 
sheet metal box in which a fully-sealed keypad, with 
tactile and optional audible feedback, is mounted in an 
inclined position. 

It provides a normal qwerty-type key layout, a 
separate numeric keypad, 18 additional keys for 
user-designated functions, audible alarm for priority 
messages and brightness and alarm controls. 

An alternative keyboard with full-throw keys is 
available. 

The terminal communicates by means of asynchro- 
nous and synchronous duplex serial line ports. 
Standard interfaces include X25 packet switch (with 
optional internal modem) and MIL-STD-1553B bus. 

Built to withstand the severe shock and vibration 
conditions of a modern tracked fighting vehicle, the 
conduction-cooled terminal operates in temperatures 
from -32 to +55°C. The terminal is fully certified in 
excess of the Tempest requirements of AMSG 720. 


DATA TRANSMISSION/RECEPTION/UK 


asst? 
anit 


MRT1201 multi-role terminal 


Nuclear hardness was considered throughout the 
design and many hardness features, including a 
circumvention circuit, are included. 


STATUS 
In production. The MRT is used as the man/machine 
interface in the Wavell and Ptarmigan systems. It is also 


under development for a number of other MoD 
programmes. 


Manufacturer 
Plessey Company PLC, Weybridge. 


PRM4150 Portable High-speed 
Data Radio Station 


The PRM4150 portable high-speed data radio station 
has been designed to provide transmission and 
reception of high-speed data with low error rates over 
difficult long-range hf radio paths. 

The self-contained radio system includes a high- 
performance synthesised transmitter and receiver with 
a removable solid-state message entry pad and store. 
Built-in rechargeable batteries are included and the 
complete self-contained unit is housed in a briefcase. 

Data in the form of coded five-figure numeric groups 
is entered and held in the store until transmission as fsk 
at 200 baud. Most messages can be transmitted in a few 
seconds with the maximum length message of 204 
five-figure groups taking 20 seconds to send. The data 
format Is optimised for low error rate over multi-hop 
signal paths and combats the effects of selective fading. 

Messages can be received on the PRM4150 in ssb, cw 


PV 1640 Series Digital Message 
Terminals 


Major development activity beginning early in 1981 
resulted in major improvements to the Plessey digital 
message terminal (dmt), first announced in 1979. The 
new series has an enhanced memory, automatic 
acknowledgement facility, and is designed with in-built 
spike and surge suppression, enabling the units to work 
direct from a vehicle power supply. Dmts are available in 
Roman and Arabic versions and printers are available 
for both languages. 

The dmt (PV 1640 series) is a microprocessor-based 
digital terminal for tactical radios. It offers a more 
efficient use of the radio spectrum by enabling burst 
transmission of messages. Preparation of messages is 
by keyboard and once the message is prepared it is 
transmitted via the audio input of a radio set to an 
identical terminal at the receiving end. 

The equipment has been designed for use either in 
the man-portable or vehicle/base station role. As a 
man-portable equipment it provides an alternative 
to voice transmission. Typical applications, where 


or data form, but transmission is limited to data to 
prevent detection of the station. When used to 
communicate with a high-power base station using 
dual diversity reception and high-gain directional 
antennas, a range of 5000km can be obtained using a 
discreet antenna. 

Frequency range is 2 to 30MHz in 1kHz steps and the 
transmitter output power is 10 watts. 


STATUS 
The PRM4150 was first announced in September 1979. 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


PRM4150 portable data station 


information transfer has to be short and accurate, 
include artillery fire plan messages. 

As a vehicle/base station, the dmt operates either in 
conjunction with a number of remote portable dmt units, 
or can be used in a logistic role handling larger 
amounts of data. The selective call facility enables 
multiple dmt message routeing to take place to 
individual addressed terminals, so providing a suitable 
facility for a forward command post. 

The option of a printer for connection to a dmt 
enables local copies of both received and transmitted 
messages to be made. 

The dmt will provide an existing radio with an eccm 
facility, enabling an increase in traffic flow. Security from 
the casual unauthorised listener is achieved by the 
data-coding of all information transmitted and received. 

Power can be supplied from most 24-volt manpack or 
vehicle radios as well as a standard battery which 
mounts onto the equipment. Alternatively, an external 
24-volt supply can be used. 

The dmt provides a serial data interface for use with 
an external hard copy printer allowing any message 
from the receive or transmit stores to be copied by the 
action of a single key. 


Digital message terminal 


STATUS 

First introduced in 1979. Production of the improved 
version began in January 1982. It has been supplied toa 
number of armed forces. 


TECHNICAL SPECIFICATION 

Keyboard: full alpha-numeric in QWERTY layout with 
punctuation keys, or full Arabic 

Display 

,Roman: 21 characters, 4.5mm high, 5 x 7 dot matrix, 
automatic time-out when not in use 

Arabic: 18 characters, 4.5mm high, 5 x 7 dot matrix, 
automatic time-out when not in use 

Message storage 

transmit: 1000 characters 

receive stores: up to 20 individual messages can be 
stored in both receive stores whose stored memory 
capacity is 5500 characters on demand 

Data rates: 110, 600 baud, function switch selectable. 
Automatic reception of messages at 110 or 600 baud. 
Transmission switch-selectable at either rate 
Address facility: selective all stations or 
characters, total over 45,000 unique addresses 
Error check: parity checked on each received character 
and asterisk displayed when error detected 

Received messages: indicator lamp flashes when 
message received. Indication of received messages 
Display: any received or prepared message held in 
store can be displayed 

Automatic acknowledgement: indication that mess- 
ages have been received by distant dmt 

Data format: ASCII 7 bit code + parity 

Power supply: 24V dc ni-cad battery, or conditioned 
24V dc supply 

Consumption: dependent on display, typically 100mA 
average 

Temperature range: -20 to + 55°C 

Height: 225mm 

Width: 205mm 

Depth: 87mm 

Weight: 3kg 
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PY-—1000 Field Printer 


The PY-1000 miniature field printer is designed to 
operate in conjunction with the DT-1000 data entry 
terminal. For operating convenience the printer is 
connected in line between the DT-1000 and the radio 
being used. If a printed record of either a transmitted, 
received or format message is required, the operator 
selects the print function on the DT-1000. The message 
displayed on the DT-1000 is then automatically printed 
at a rate of approximately 66 words-per-minute. The 
PY-1000 unit operates either from its own internal 
ni-cad battery supply or from an external 10- to 30-volt 
de source. The field printer is of rugged aluminium 
splashproof construction, uses standard single-ply 
plain paper, replaceable ink ribbon cartridge and 
incorporates an internal battery charging facility. 


STATUS 
In military use. 


TECHNICAL SPECIFICATION 
Characters per line: 24 

Print speed: 1 line/s 
Character size: 5 x 7 dot matrix 
Paper size 

width: 57mm 

diameter: 50mm 

Power supply: 10-30V dc 
Consumption: 10W 
Temperature range 
operating: -10 to +60°C 
storage: -40 to + 80°C 
Height: 64mm 

Width: 120mm 

Depth: 186mm 

Weight: 1.8kg 
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Dmt in use with Supertalk manpack 


OPERATIONAL SPECIFICATION 
Environment: to DEF-STAN 07-55 


Manufacturer 
Plessey Military Communications, Ilford. 


PY-1000 printer 


Marketed by: Vigilant Communications Ltd, Ascot. 


PY—1100 Printer 


The PY-1100 printer is designed for operation in 
conjunction with the DT-1100 multi-role tactical tele- 
printer data system. The 5 x 7 dot matrix printer can be 
mounted on top of the DT-1100 where it is retained by 
quick release catches, or can be mounted alongside the 
unit. 


The printer is powered by the DT-1100 and 
incorporates a power indicator which flashes if paper is 
not loaded. A print test and paper feed switch is 
provided together with the power on/off switch. The 
printer uses a standard teleprinter paper roll. The print 
head is dot matrix through a replaceable ribbon 
cassette. 

The printer is housed in a diecast aluminium case 
with splashproof lid and view glass. It produces 64 


characters per line at a speed of 80 characters per 
second. It measures 80 x 400 x 130mm and weighs 5kg. 


STATUS 
In production and use by military world-wide. 


Manufacturer 
Viligant Communications Ltd, Ascot. 


442 


Scicon Message Switching 
System 


The military version of Scicon’s text and data message 
switching system (TDX) is suitable for use as a TARE, 
a message distribution system or communications 
gateway. It is available in a range of sizes from eight to 
1000 lines. Disk storage options range from 25 to 
456Mbytes. 

The system is flexible in that almost all operational 
parameters can be changed without interruption to the 
service. It provides store-and-forward, conversational 
and store-and-collect (mailbox) facilities. Included in its 
long list of features are speed, code, protocol and 
format conversion facilities. TDX can accept up to 30 
different message formats and will convert from one to 
the other. 

TDX also provides a range of facilities on system 
supervisor visual display units, including message 
tracing, alternate routeing, retrievals, system and traffic 
controls, and help and information support. The 
communications centre can be provided with a colour 
television display which gives an at-a-glance overview 
of the system’s operation. This includes critical factors 
such as the number of messages awaiting transmission, 
the oldest message available for retrieval and other 
conditions such as line closed, busy or faulty. 

User facilities include prompted message creation, 
retrieval, message status, log-on and password control. 
Five levels of precedence are provided as well as 
interrupt, confidential and deferred facilities. The system 
can connect to all types of information network and can 
emulate a range of communication protocols for 
connection to computer systems. 


STATUS 

Commercial versions of the systems have been in 
service in the UK and Europe since 1980. The military 
version went operational with the British Army in 1986 
following a £1.5 million order placed in October 1985. 


TECHNICAL SPECIFICATION 

Number of lines: 8- 1000 

Data codes: Baudot, ASCII, EBCDIC 

Line speeds: 50-9600bits/s 

Storage: 25-456Mbytes 

Interfaces: RS232, RS423, MIL-STD-188 and -144, V35, 
polar, single current, fibre optic 

Power supply: 120/240V ac, 47-63Hz 


OPERATIONAL SPECIFICATION 
Standard racks of rfi-shielded cabinets to Tempest 
requirements 


Manufacturer 
Scicon Ltd, London. 


Serial Signalling System 
(S-cubed) 


The Serial Signalling System (SSS, S-cubed) is essen- 
tially a high-rate digital data link with high immunity to 
interference for communication between equipments in 
command, control and surveillance systems within 
buildings, ships or aircraft. 

S-cubed allows a single screened twisted pair to 
transmit data at 3 million bits per second. With the 
addition of suitable multiplexing and demultiplexing 
arrangements, this ‘greatly reduces the number of 
separate circuits required in many systems, so that large 


STARS 3MxX Solid-state Telegraph 
Automatic Routeing System 


STARS 3MX is a small, microprocessor-controlled, 
transportable store-and-forward message switch in- 
tended primarily for military teleprinter and data traffic. 

STARS 3MX has been designed to meet the need for 
automatic routeing and transmission of information 
from low-speed data sources such as teleprinters, or 
from high-speed data sources such as computers, in 
military or hostile environments. It is suitable either to 
form a stand-alone distributed message switching 
network, or to form part of an integrated digital area 
communication system, where the ability to adjust 
automatically to network changes Is important. 

The central processor is of 16-bit architecture, and a 
high density solid-state memory provides up to 1Mbyte 
of memory capacity for short-term message storage 
within the machine. Archiving using magnetic tape or 
disc is supported where required. 
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and expensive multi-core cables can often be replaced 
by single parts. 

Special steps have been taken in the design of 
S-cubed to ensure a high immunity to electrical 
interference and a low generation of interference itself 
to ensure safe use in electrically-noisy locations where 
conventional data transmission could be unreliable. It is 
equally suitable where it is essential to restrict radiated 
noise. 

S-cubed can be used in many situations where large 
amounts of information are transmitted and received 
from a number of devices within a relatively small area. 
Its high data rate allows a number of voice channels to 
be multiplexed over a single link and mixed with other 
data from analogue or digital sources. 


The use of modular software enables routeing table 
modification, network reconfiguration and message 
format changes to be accomplished either automati- 
cally or under supervisor control. 

Up to 120 separate input/outputs at each node are 
possible by collocating three STARS 3MxX units, and the 
memory capacity can be increased beyond 1Mbyte by 
dedicating one unit solely to the memory function. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Mode: half-duplex, full-duplex or echoplex 

Capacity: up to 40 telegraph channels expansible to 
120 channels. ITA2 or ITA3 codes 

Priority: 4 precedence levels 

Formats: ACP127, ACP128, IATA, ICAO or customer 
defined 

Speed: 50 baud —2.4kbaud 

Power supply: 110/230V ac or 24V dc 


It is fundamentally a point-to-point system but the 
equipment is designed to permit terminals to be used as 
repeaters so that more complex networks can be built 
‘up. Features of more conventional long-distance data 
links, such as network control and the ability to recover 
from errors, can be incorporated in the system. 

Although the basic S-cubed equipment does not 
include multiplexing and demultiplexing facilities since 
these usually vary from system to system, it is designed 
to simplify their provision. It includes highly effective 
error checking and built-in test and monitoring 
functions. 


Manufacturer 
Ferranti Computer Systems Ltd, Bracknell. 


STARS 3MX routeing equipment 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


Tactical Data Link Processing 
System (TDLPS) 


The TDLPS is designed to meet a number of roles 
dependent on the size and capability of the unit 
(seaborne, landbased or airborne) requiring the link. 
Capable of being operated as part of an integrated C*| 
system or as a stand-alone equipment, the TDLPS uses 
the same technology as its non-NATO equivalent 
system the Data Link Processing System (DLPS) and 
the Link 11 Data Terminal Set (see separate entries). 
The basic equipment handles reception and trans- 
mission of Link 11 message protocols with provision for 
the transmission of Link 14 and reception and 
transmission of Link 10 message protocols should these 
be required. Like its non-NATO equivalent, the TDLPS is 
capable of handling all aspects of control, monitoring, 
data formatting, data presentation and man machine 
interfacing. Three options of the TDLPS are offered. 

Where a command or mission system has sufficient 
capacity, and has been designed for the receipt and 
display of links information, the TDLPS is installed with 
an interface direct to the host system. All operations are 
transparent to the operators and the information 
received from the Link is displayed on the host system 
display. The Data Link Pre-Processor (DLPP) fitted to 
Royal Navy CACS systems and the avionic version in 
production for the Federal German Navy's Sea King 
Helicopters are examples of such fully integrated 
TDLPS. 

If the command system has insufficient capacity or 


TM30 Lincompex Compressor and 
Expander 


The TM30 Lincompex is designed to integrate hf radio 
links into international telephone networks without 
serious degradation of quality. 

The TM30 contains both transmit and receive circuits 
in a single case which is installed at each end of a radio 
link. There are three alternative types: TM30A, a 
comprehensive unit equipped with all facilities such as 
transmit and receive circuits, and control card with 
multi-frequency ringer and echo suppressor; TM30B, 
similar to the TM30A but with a single-frequency ringer; 
and TM30C, equipped with transmit and receive circuits 
only and intended for four-wire working. 

Ancillary equipment for use with the TM30 includes 
the ESF-10/20 speech plus telex converter, the ESG 
trunk dialling converter, and the ESF-30 telex and 
dialling converter. 


STATUS 
Lincompex has been supplied to British and NATO 


TT300 VF Telegraph Terminal 
Units 


The T1300 series vf telegraph terminal units are 
microprocessor-controlled equipments using digital 
signal processing techniques, in which the signal paths 
are implemented entirely in software. 

The six terminals in the range are assembled 
from common components, including combinations of 
standard modulator and demodulator pcbs to give 
single- and dual-channel transmitters and receivers 
and a duplex unit. Dual diversity operation is a further 
option on the dual-channel receiver. 

Although primarily designed for hf radio, the units will 
work with any transmission path in both frequency shift 
keyed and two-tone frequency exchange keyed modes. 
Inhibition of one tone gives compatible morse facility. 
Operating parameters are set up through a front panel 
keypad. 


STATUS 
Introduced in 1983 and in service with the Royal Navy 
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facilities to accept a high speed, high capacity data link, 
the TDLPS is installed with a keyboard and display 
monitor. This additional operator position allows the 
complete Link picture to be displayed and enables the 
operator to perform link management so that load on 
the host system is kept to an acceptable level. The 
interface between the TDLPS and its host system may 
be tailored to meet existing requirements of the host 
system to minimise the cost and disruption normally 
caused by incorporating a data link facility. 

For platforms with no automated command system, 
the TDLPS may be installed as a stand-alone system 
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normally in a receive-only configuration with a display 
and keyboard providing a complete operator interface 
with the system. 

The TDLPS shares the same basic hardware 
configuration as the DLPS. Unlike the DLPS, however, 
the data link terminal equipment is normally housed 
separately. In the case of the Ferranti Link 11 Data 
Terminal Set the enclosure used is a Military Argus 
Compact as used by both the TDLPS and DLPS 
processing systems. 

Standard interfaces to C? systems include MIL- 
STD-1553B, NTDS and RS422. 

The stand-alone and semi-integrated versions of 
TDLPS are based on common equipment, allowing 
users of the receive-only system to upgrade to a 
semi-integrated version by means of incorporating a 
suitable interface into the former equipment. If required 
the system could be further upgraded to a fully- 
integrated version. 

Versions of the TDLPS exist to provide a Link 11 
capability in a wide variety of platforms. Where space 
and weight are at a premium, a complete TDLPS is 
available in a %-atr enclosure. However a more 
powerful facility is provided by housing the Link 11 Data 
Link Terminal equipment separately in an ‘%-atr 
enclosure. In each case available interfaces include 
MIL-STD-1553B, Arinc 429, RS232 and ATDS. A full link 
operator console function can be provided with the 
addition of a further '4-atr enclosure. 

Improved Link 11 and Link 16 can be added. 


Manufacturer 
Ferranti Computer Systems Limited, Bracknell. 


TM30B Lincompex ako exch acho toca 


LINCOMPEX SYST 


Mini-rack mounting of Lincompex with two racks of ancillaries 
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Manufacturer 
STC Telecommunications, Pontypridd. 


TT360 terminal unit 


and in Botswana. A double duplex unit, the TT360, was 
introduced in 1985 for use on naval vessels. 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 
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40/8 Tempest Terminals 


The 40/8 receive-only and keyboard printers have a 
broad range of capabilities and comply with Tempest 
requirements. The terminals can be tailored to meet 
specific needs and can be adapted to meet growth 
requirements of a system. 


40/8Bil Series Tempest Terminals 


The 40/8BIl is an improved version of the 40/8B 
keyboard display-based series. In addition to features of 
the earlier version it provides answer-back, transmission 
control, and urgent traffic and priority message 
detection and alert. 

The terminal provides facilities for entering, display- 
ing, editing, storing, printing, sending and receiving 
data in a variety of point-to-point or multi-point private 
line message and computer networks. Features include 


For use in point-to-point or multi-point private line 
systems, the terminals operate at transmission speeds 
up to 3.6kbits/s asynchronous, or up to 9.6kbits/s 
isochronous, half- or full- duplex. 

Terminals 40/8A and 40/8B meet military specifi- 
cations MIL-STD-901C and MIL-STD-167-1 for shock 


a choice of 13 asynchronous speeds up to 3.6kbits/s, 
ease of data preparation, a wide range of user options, 
magnetic tape storage and availability in a variety of 
configurations. The basic keyboard arrangement can 
also be combined with a line printer and/or up to three 
magnetic tape drives in pedestal, rack or ruggedised 
rack-mounted configurations. 

Features include a choice of Baudot or ASCII code, 
asynchronous or isochronous operation, conver- 
sational or batch/receive modes, plus numerous device 
response, control and status options. 


and vibration, ruggedisation being achieved in key 
areas of the components and mounting of the 
individual components. 


Manufacturer 
Teletype Carp, Skokie, Illinois. 


The 40/8BIll product family meets all the requirements 
of the NACSEM 5100 Tempest specification and is DCA 
Cat Ill certified. The ruggedised version meets the 
requirements of MIL-STD-901C and MIL-STD-167-1. 


STATUS 
In production and in service with the US armed forces. 


Manufacturer 
Teletype Corp, Skokie, Illinois. 


296 Biplexer 


The 296 biplexer provides full-duplex data transmission 
at speeds up to 19.2kbits/s over voice grade lines. To 
accomplish this it combines the capacity of two 
independent voice grade channels, each operating at 


321A Tunable QPSK/BPSK 
Demodulator 


The 321A tunable qpsk/bpsk demodulator utilises 
synchronous linear demodulation to separate the 
baseband signal from the selected channel. No 
distinction is made between coherent or non-coherent 
baseband modulation. Since no limiting occurs, the true 
baseband spectral components are preserved by the 
translation. 

The unit can demodulate psk subcarriers from 1kHz 
to 10MHz in the variable frequency mode and provision 
is made to select one of three crystal voltage controlled 
oscillators, Baud rate from 500Hz to 5MHz can be 
demodulated from subcarrier keeping subcarrier-to- 
data bandwidth ratios from 1 to 1000 at the unit limits. 
The demodulated phase-lock-loop bandwidth is an 
independent setting in Hertz where the bandwidth 
frequency of the loop is the natural frequency for the 
Costas Loop. 

The basic mode of demodulation operation is 
selected qpsk or bpsk. Subcarrier centre frequency, 
channel bandwidth, and loop bandwidth are selected 
by thumbwheel settings. The centre frequency is 
controlled by a four-digit plus multi-pin decimal 
subcarrier read-out and calibrated within 0.05 per cent 


9600bits/s. These channels can be diversely routed with 
differential delays of up to 800ms. 

The unit compensates for the differential delay over 
two voice grade channels, each operating at a data rate 
of 9600, 7200, 4800 or 2400bits/s. The biplexer contains 
monitor circuits which detect modem degradations 
and/or failures. This provides the ability to maintain a 


survivable communications link by including automatic 
and semi-automatic fallback, fall-forward, and other 
restoral schemes. 

Terminal interfaces include MIL-STD-188C. 


Manufacturer 
Codex Corp, Mansfield, Massachusetts. 


321A psk demodulator 


_of dial frequency by means of an auto calibration refer 


circuit. The channel data bandwidth filter is controlled 
by a two-digit plus multiplier decimal read-out where the 
decimal controls the filter frequency. 

The phase-lock-loop bandwidth is determined by a 
digit plus multiplier decimal that sets the bandwidth of 
the loop. 

A digital thumbwheel switch selects one of four input 
sources, Five test points are provided for convenience in 


monitoring composite input signals, regenerated psk 
carrier, demodulated baseband outputs and dynamic 
phase error voltage. IEEE 488 programming is available. 


STATUS 
In service at various military establishments. 


Manufacturer 
Aydin Monitor Systems, Fort Washington, Pennsylvania. 


321B Tunable PSK Demodulator 


The 321B tunable psk demodulator detects and 
synchronously demodulates a bi-phase, quadri-phase, 
switched-phase, or phase modulated subcarrier con- 
taminated by wide-band noise and embedded in a 
multiplex of other psk and fm channels. It incorporates 
the functions and capabilities of the 321A qpsk/bpsk 
demodulator, and in addition, operates in switched 
phase modulated (spm) mode. In spm the loop 
bandwidth becomes independent of the baud rate and 
more tailored to specific signal characteristics such as 
jitter produced by tape recorder input. 

The 321B utilises synchronous linear demodulation 
to separate the baseband signal from the selected 
channel. Since no limiting occurs, the true spectral 
components are preserved in the translation. IEEE 488 
programming Is available. 


STATUS 
In service at various military installations. 


Manufacturer 
Aydin Monitor Systems, Fort Washington, Pennsylvania. 


321B psk demodulator 


329A Tunable BPSK Demodulator 


The 329A tunable bpsk demodulator detects and 
synchronously demodulates a bi-phase modulated 
subcarrier contaminated by wide-band noise and 
embedded within a multiplex of other psk and fm 
channels. 

It utilises synchronous linear demodulation to separ- 
ate the baseband signal from the selected channel. No 
distinction is made between coherent or non-coherent 
baseband modulation. IEEE 488 programming is 
available. 


STATUS 
In service at various military establishments. 


Manufacturer 
Aydin Monitor Systems, Fort Washington, Pennsylvania. 
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329A bpsk demodulator 


339A PCM Bit Synchroniser 


The 339A pcm bit synchroniser is designed to provide 
superior performance for critical, extremely high-noise 
telemetry and data communications links. The unit can 
be controlled locally or remotely via an IEEE 488 
or RS-232/422 bus. All operating parameters are 
continuously displayed on a gas plasma display. Ten 
programmable parameter sets can be entered and 
stored in non-volatile memory. 


STATUS 
In service at various military establishments, 


Manufacturer 
Aydin Monitor Systems, Fort Washington, Pennsylvania. 


373V—1 Remote Control Unit 


The 373V-1 remote control unit allows operators to 
select the operational modes and monitor the status of 
up to 4 modems of the same type. It is used with the 


FA AYDIN MONITOR ovsrems 


Front panel of 339A synchroniser 


TE-233P and TE-240 modems (see separate entries). 

Menu-driven, the 373V-1 is designed to MIL-E-5400, 
Class Il, and MIL-STD-461. Its front panel control and 
indicators meet MIL-C-6781. It measures 229 x 146 x 
155mm and weighs 2.7kg. 


Manufacturer 
Rockwell International Collins Communications Sys- 
tems Division, Santa Ana, California. 


1100QPSK Modem 


The 1100QPSK modem was initially supplied to 
the NATO Satellite Communication Network. Several 
hundred have been produced for that application. The 
modem converts digital data to an offset quadriphase- 
modulated carrier with a raised cosine waveform. This 


1280A FSK Modem 


The 1280A is a microprocessor-controlled full- or 
half-duplex modem used in radio or unconditioned 


1290 Frequency Telegraph System 


The 1290 is a vft fdm system for hf radio links. Its chassis 
can be configured with combinations of modulator, 
demodulator modem, data test, speech plus and 


1800-M Militarised Message 
Terminal 


The 1800-M message terminal is a militarised general- 
purpose communications terminal specifically designed 
for all teletypewriter applications. Data entry formating, 
communications, and message storage are software 
controlled. It has a dedicated keyboard to perform most 
functions. 

Outgoing messages are composed and edited prior 
to transmission on the one-line, 80-character led 
display. This 5 x 7 dot matrix display allows message 
reviewing in automatic or line-by-line modes. A built-in 
hardcopy printer records both transmissions and 


form of modulation provides the equivalent shaping ofa 
40-pole filter and allows carrier spacing at nine-tenths- 
bit/Hz without additional filtering. 

The modem has been qualified with cryptographic 
equipment and will operate with either counter- 
directional or co-directional clocks. 


wire-line applications, particularly where baud rate and 
mark and space frequencies are often changed. Baud 
rates are adjustable in one baud increments up to 600 
for hf and 1200 for wire-line. Data output is compatible 
with MIL-STD-188C or RS-232C. 


auxiliary composite modem modules, along with a 
morse high-pass filter. Centre frequency is switch 
selectable. The 1290L is a ruggedised version. 

The system is MIL-STD-188C and RS-232C 
compatible. 


incoming messages; incoming messages are stored in 
the memory system when the terminal is in use. 

Two variations of the terminal are available: a 
receive-only printer which operates at 2400 baud; anda 
send/receive unit without hard copy printer but with 
other features of the 1800-M. 


STATUS 
The terminal has been developed as a replacement for 
the US Navy's standard printer, the OJ287. 


TECHNICAL SPECIFICATION 

Display: 80-character led, 5 = 7 dot matrix 

Character size: 3.8 < 2.1mm 

Printer: 80-column using 216mm wide teletypewriter roll 


Manufacturer 

Ford Aerospace & Communications Corporation, West- 
ern Development Laboratories Division, Palo Alto, 
California. 


The modem measures 89 x 483 x 394mm and 
weighs 5.4kg. 


Manufacturer 
Frederick Electronics Corp, Frederick, Maryland. 


STATUS 
In service with US Navy and Air Force. 


Manufacturer 
Frederick Electronics Corp, Frederick, Maryland. 


paper, 96-character ASCII set, 300 characters/s print 
speed 

Memory capacity: 10kbytes rom; 16kbytes ram, expan- 
sible to 64kbytes 


OPERATIONAL SPECIFICATION 

Temperature: M|L-E-16400, Class IV 

Shock: MIiL-S-901 

Vibration: MIL-STD-167, Type | 

Emi/emr/eme: MIL-STD-641A, Class ID; NACSEM 5100 
Noise: MIL-STD-740B, Type Ill 

Power: MIL-STD-1399 


Manufacturer 
Ford Aerospace & Communications Corp, Palo Alto, 
California. 
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2000 Tempest Voice Digitiser 


The 2000 voice digitiser converts voice to a digital bit 
stream suitable for full-duplex transmission. 
The digital interface is either MIL-STD-188C or 
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RS-232C, The voice interface is either the TSP 
Buzzdown phone, a pbx tie trunk, or other voice 
channel. The 2000 series is fully compatible with TSP’s 
100 and 200 voice digitisers, 280 digital voice exchange 
and 300 series dial-up secure voice terminals. 


Manufacturer 
Time and Space Processing Inc, Santa Clara, California. 


2100 Morse Code Demodulator 


The 2100 is a microprocessor-controlled, dual channel 
Morse code to tty demodulator. It handles Morse inputs 
from 5 to 300 words per minute and provides data 


outputs compatible with MIL-STD-188-114, MIL- 
STD-188C, RS-232C and RS-423, A 500Hz wideband 
mode can be employed to copy chirping signals or 
when the frequency of the participants is not identical, 
and an automatic bandwidth adjustment is used when 
the Morse code speed is not known. 


The 2100 measures 89 x 483 x 508mm and weighs 
9kg. 


Manufacturer 
Frederick Electronics Corp, Frederick, Maryland. 


2200 Dual Main Multiplexer 


The 2200 multiplexer was initially supplied to the NATO 
Satellite Communication Network. Several hundred 
have been produced for that application. The time- 
division multiplexer combines between 3 and 31 
channels of information into a composite data stream 


2200 Series Tempest Line Printers 


The heart of the 2200 Tempest series is the Mark IV 
hammer actuator, rated at four thousand million 
impacts between failures. Units in the series utilise the 
commercial 2200 mechanisms, over 20,000 of which 
have been installed by computer and terminal manufac- 
turers throughout the world. 

Tempest printers include a 90-degree swing-open 
gate for easy ribbon and paper loading, internally- 
stored standard fanfold paper, cabinet light switch, and 
duplicate internal control panel for off-line printer 
operation and test. 


TECHNICAL SPECIFICATION 
Print rate (lines/minute) 


Model Model 
2267 2297 
64-character set 600 900 
96-character set 436 660 


2500 Series Display Terminals 


The 2500 Plasmascope displays use ac gas plasma 
technology and have a panel life expectancy in excess 
of 50,000 hours. Models contain microprocessor 
controllers with ram, rom and system firmware. Common 
features include: a512 x 512 pixel array; alphanumeric 
characters and symbols; full line, curve, polygon and 
pixel graphics; smart-to-intelligent on-board process- 
ing, memory selection and editing features; and fully 
militarised configurations, tested and qualified to 
applicable Mil-specs. 

The 2500M is included in the AN/UYQ-26 fully 
militarised terminal designed for airborne communi- 
cations systems, the AN/UYQ-36 terminal intended for 
use as a field mobile intelligence work station, and the 
MK402 MOD 0 fully nuclear- hardened plasma display, 
custom-tailored for use as a missile launch control 
station. Other versions are configured for airborne, 


3300 Series Time- and 
Tone-diversity Radio-teleprinter 
Modems 


The 3300 series time-diversity modems reduce the 
effects of fading, impulsive noise and interference 
encountered on radio-teleprinter circuits. The modems 
utilise five-fold in-band tone diversity and five-fold time 
diversity to minimise errors, and are especially effective 
on difficult hf and troposcatter radio circuits where 
noise and interference are highly correlated in space 
and frequency, but not in time. The units interface 
directly with synchronous data terminals and radio 
communications equipment. 

The modem system is packaged in two separate 
units, the 3300T modulator and 3300R demodulator. 
Both the modulator and demodulator are dual-channel 
units in which all circuitry including power supplies is 
duplicated. Therefore, the 3300 modem system can 


Outputs compatible with MIL-STD-188-114, MIL- 
STD-188C, RS-232C and RS-423. A 500Hz wideband 
mode can be employed to copy chirping signals or 
when the frequency of the participants is not identical, 
and an automatic bandwidth adjustment is used when 
the Morse code speed is not known. 


Character format 

136 characters/line 

10 characters/25.4mm horizontal 

6/8 lines/25.4mm vertical 

Character drum: 64-character standard, 96-character 
optional 

Paper size: standard fanfold, edge-punched continu- 
ous forms 102-425mm wide 

Format: top of form control, single line advance and 
perforation step-over 

Interface signals 

input: 7 data lines, 1 strobe line 

output: 1 ready line, 1 demand line, 1 on-line line 
Power 

Model 2267: 750W 

Model 2297: 900W 

Power supply: 110, 115, 125, 200, 220 or 240V ac +10%; 
50 or 60Hz + 2Hz; sp 

Temperature range: 10-37°C 


ground-based and shipboard applications for com- 
munications, systems control and intelligence functions. 

The 2500MS is configured for use in armoured 
vehicles, for use in sheltered shipboard communications 
applications, and custom-tailored and  nuclear- 
hardened for use as an airborne communications 
system control station. 

The 2500 is included in the AN/UYQ-10, claimed to be 
the world’s first militarised flat-panel display, with 
variations in production for use in missile launch, 
electronic warfare and marine applications. 


Manufacturer 
SAI Technology Division, Science Applications Inter- 
national Corp, San Diego, California. 


2500 series display terminal 


operate with two separate data streams on separate 
radio channels; or it can be used with one data source, 
two radio transmitters and two receivers to provide 
radio-frequency or space diversity to the communi- 
cations link in addition to in-band tone and time 
diversity. 

The dual-channel demodulator (8300R) contains 
a two-channel diversity combiner that effectively 
combines the two five-channel time and in-band 
frequency diversity demodulator sections into one. 
Operation of the diversity combiner is such that radio 
frequency changes can be made without interruption of 
data traffic. 

Thus the 3300 series modem system incorporates all 
common diversity techniques together to provide 
superior error reduction in hf or troposcatter links. 


STATUS 
In service. 


Manufacturer 
BR Communications, Sunnyvale, California. 


Manufacturer 

Ford Aerospace & Communications Corp, Western 
Development Laboratories Division, Palo Alto, 
California. 


Relative humidity: 30-80% 
Height: 1219mm 

Width: 914mm 

Depth 

excl paper shelf: 762mm 
Weight 

Model 2267: 206.4kg 

Model 2297: 210.9kg 


OPERATIONAL SPECIFICATION 
Tempest: designed to meet NACSEM 5100 
Rfi/emi: designed to meet MIL-STD-461 


Manufacturer 
Dataproducts 
Connecticut. 


New England Inc, Wallingford, 


3300 modems 


4003 Alpha-numeric, High-speed 
Non-impact, Military Half-page 
Printer 


The 4003 is a 33-column, 2000-line-per-minute printer 
which is used in numerous military programmes. Small 
size and light weight, combined with high speed, make 
this unit suitable for use in small spaces and aboard 
aircraft and helicopters. 

It is designed and constructed in accordance with 
many military specifications and uses JANTX and 
MIL-M-38510 components. The dry electro-sensitive 
printing technology requires no toners or post-printing 


5000 Series Graphic Display 
System 


The 5000 series Plasmascope system is a flat panel 
display containing a microprocessor and a 512 x 512 
pixel display head. The 5000 series can be provided with 
Mil-standard interfaces and peripherals, including 
keyboard, touch panel, joystick and printer. 

The high speed alphanumeric or alphagraphic 
display is designed for high reliability in severe 
tactical environments. The display head and embedded 
controller, with power supply and all features, is claimed 
to meet a mean time between failure rating in excess of 
15,000 hours. 

The series 5000 uses proven ac plasma flat panel 
technology with inherent memory, undistorted image, 


5216-M Colour Graphic Display 
Generator 


The 5216-M is a raster scan, colour graphic display 
generator suitable for installation in aircraft, ships or 
land vehicles which offers intelligent, 256 colour 
Capabilities in a field environment. The colours are 
selected from a palette of 16 million. 

This system meets a number of military specifications 
including MIL-E-5400/16400/4158. Its resolution is 1280 
pixels horizontal and 1024 pixels vertical at 60Hz, 
non-interlaced. There are three viewport presentations 
each with independent zoom and pan or a single 
overlaid display. Interaction with the displays is via an 
alphanumeric keyboard and cursor movement control 
is by joystick, trackball or mouse. Complete system 
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processing. Incorporated in the unit is an illuminated 
front panel viewing area for print-out presentation. 
Advantages over older impact and non-impact technol- 
ogies include higher speeds, freedom from adjustments, 
lighter weight, fewer moving parts, extremely high 
reliability, and very quiet operation under environmental 
extremes. 

Features include 20,000-hour mtbf, built-in-test, 0 to 
2000 lines per minute, 33 characters per line, 30-minute 
mttr, ASCIl 64-character sub-set, 5 x 7 dot matrix and 
paper take-up option. 


STATUS 
In service with the US Army, Navy, Air Force and Marine 


and accepted long life characteristics (panel lifetimes of 
20,000 to 50,000 hours are achieved). 

With its embedded microprocessor controller, the 
display will interface with a variety of tactical data 
systems, and will provide the man-machine interface to 
a host of applications ranging from Cl through ew to 
communications systems. 


Manufacturer 
SAI Technology Division, Science Applications Inter- 
national Corp, San Diego, California. 


5000 series terminal 


displays based on the 5216-M can be custom 
configured for specific requirements. The display 
generator measures 190 x 250 x 508mm and weighs 
30kg. The display generator has its own power supply 
unit which provides 115/230 volts ac single phase at 
50/60 or 400Hz. This unit measures 190 x 125 x 
508mm and weighs 15kg. 


STATUS 
Used in US Army Joint STARS programme. 


Manufacturer 
Aydin Computer Systems, Horsham, Pennsylvania. 


5216-M generator 
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Corps. A 2400-line-per-minute variant is used in the US 
Air Force AFSATCOM SMR system. 


TECHNICAL SPECIFICATION 

I/o: 8-bit parallel 

Power supply: 117V ac, 47-440Hz (28V dc option) 
Height: 178mm 

Width: 244mm 

Depth: 343mm 

Weight: 8.6kg 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


5254B Modem 


The 5254B is a high performance modem capable of 
data transmission rates up to 3600bits/s in a standard 
3kHz single sideband hf radio channel. It provides 
operation on hf channels affected by severe fading and 
multipath losses. The modem operates at coded 


information rates of 2400, 1200, 600, 300, 150 and 
75bits/s. Analogue interfaces are balanced at 600 
ohms. The modulator output level is adjustable and the 
demodulator input accepts a wide range of input levels. 
Digital interface levels are to MIL-STD-188-114. Higher 
data rates up to 4800bits/s on 3kHz and 8000bits/s on 
6kHz have been demonstrated. 

Features of the 5254B include frequency hopping 


operation, remote control, short message configuration, 
automatic receive bit/mode selection and link simulator 
mode. The modem has a power requirement of 120/240 
volts ac, 60Hz, or 220 volts, 50Hz. The 5254B measures 
177 x 482 x 558mm and weighs 18kg. 


Manufacturer 
Harris Corp. Melbourne, Florida. 


EEE 


5238/AVA 16kbits/s Vinson 
AUTOVON Terminal 


The 16kbits/s Vinson AUTOVON terminal 5238/AVA 
provides the means of quickly supplying secure voice 
services to additional military users. The terminal uses a 
16kbits/s wireline modem, standard KY-58 Vinson 
cvsd/comsec equipment, and the existing telephone 
system. 

Voice quality approaches that achieved by existing 
wide-band secure voice equipment (50kbits/s KY-3s); 
strap options offer full- or half-duplex service and 
modem performance has been demonstrated through 
better than 3000 test calls world-wide. The voice digitiser 
is tolerant of audio background noise and link errors. It 


can use saville advanced remote keying (Sark) and can 
be tandemed with 2.4kbits/s CV-3333 vocoders for 
extension of navy uhf satellite secure voice links. 


STATUS 
In production, 


TECHNICAL SPECIFICATION 

Modes: half- or full-duplex 

Minimum line requirements: unconditioned voice 
grade 


MODEM 

Height: 133mm 
Width: 432mm 
Depth: 559mm 
Weight: 15.87kg 


VINSON BOX 
Height: 209mm 
Width: 305mm 
Depth: 208mm 
Weight: 4.53kg 


CONTROL BOX 
Height: 76mm 
Width: 140mm 
Depth: 279mm 
Weight: 1.36kg 


Manufacturer 
Harris Corp, Government Systems, Melbourne, Florida. 
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6028 Series Time-diversity 
Modem 


The 6028 time-diversity modem is an error-control 
system designed for military users in hostile environ- 
ments. It reduces the effects of fading, impulsive noise 
and interference encountered on radio-teleprinter 
circuits. It provides error detection and correction (edc) 
on full-duplex and simplex hf radio-teleprinter links 
without arg slowdown and without error indication and 
also provides edc on morse links. It is transparent, 
without adjustment, to any binary code (synchronous or 
asynchronous), clear-text or on-line encrypted, and at 
any data rate up to 110 baud. There is a direct interface 
with keyboard, tape reader, message switch and 
computer. There are three versions: 6028 full-duplex, 
6028T transmit-only, and 6028R receive-only. 


STATUS 
In service worldwide. 


TECHNICAL SPECIFICATION 
Data rate: any up to 110 baud; no adjustments required 
for change of rate 


6029C Full-duplex Time-diversity 
Encoder-decoder/Modem 


The 6029C (US military nomenclature MD-1142/UGC) 
is a time-diversity encoder-decoder/modem which 
reduces the effects of fading, impulsive noise and 
interference encountered on radio-teleprinter circuits. 
The unit interfaces directly with radio equipment or can 
be used with vft multiplex equipment. It utilises up to 
eight-fold in-band tone diversity and up to eight-fold 
time diversity to minimise errors due to impulsive noise 
bursts, interference and fading. This technique is 
designed to achieve error rate reduction on circuits 
where noise and interference are highly correlated in 
space and in frequency, but not in time. This factor 
allows the 6029C to eliminate character errors from an 
otherwise obliterating noise burst or complete signal 
fade of up to three seconds’ duration. 

The 6029C has been designed to interface with 
the BR Communications 6027 or 6028 time-diversity 
modems. Like the 6027, the 6029C has provision to 
directly interface its internal time-diversity encoder and 
decoder to an external vft multiplex equipment such as 
the AN/UCC-3(V)3 etc. With its own built-in tone 
modulator-demodulator circuits it can also operate 
directly with ssb radio equipment employing a 3kHz 
voice channel. 


STATUS 
In service. 


6048 Ruggedised Time- and 
Tone-diversity Modem 


The 6048 time- and tone-diversity modem is the thirdina 
series of error-reduction equipments intended for use 
on low-speed hf and troposcatter teleprinter circuits. 
Packaged in a ruggedised ‘% (standard) case with 
shock mounting, it is intended for use in airborne, 
mobile and tactical field applications. 

The 6048 has been designed to interface with the 
BR Communications 6028 and 6029C time-diversity 
modems. With its own built-in tone modulator/ 
demodulator circuits it can operate directly with ssb 
radio equipment employing a 2kHz or greater voice 
channel bandwidth. 


6078S and 6078L Airborne 
Modems 


The 6078 airborne modems utilise five-fold in-band 
tone- and time-diversity, a technique claimed to achieve 
substantial error-rate reduction on difficult hf and vhf 
radio circuits where noise and interference are highly 
correlated in space and in frequency, but not in time. 
This enables the 6078 to eliminate character errors from 
an otherwise obliterating noise burst or complete signal 
fade of up to 3 seconds’ duration. 

The modem can be used for send only, receive only, 
simultaneous send and receive, or alternate send and 
receive modes. It operates at up to 110 baud with 
airborne ssb equipment having a voice channel 
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6028 modem 


Transmission delay: 7s 

Controls: power on/off switch, meter switch, individual 
channel on/off switches (receive equipment) 

Power supply: 115/230V ac +10%, 47-440Hz 


INCL HARDWARE TO ADAPT TO 483mm RACK 
Height: 89mm 
Width: 425mm 


6029C modem 


TECHNICAL SPECIFICATION 

Modes 

(switch selection between 2 operating modes) 

external mux: 8-channel time-diversity encoder/decoder 
requiring external vft multiplexer to interface with radio 
equipment (identical operation to BR6027) 

internal mux: 7-channel time- and frequency-diversity 
modem with built-in 7-channel fsk multiplexer for direct 
connection to radio equipment (identical to BR6028) 
Data rate: any up to 110 baud; no adjustments required 
for change of rate 


The 6048 utilises five-fold in-band tone diversity and 
time diversity to minimise errors due to impulsive noise 
bursts, interference and fading. 


STATUS 
In production. 


Manufacturer 
BR Communications, Sunnyvale, California. 


6048 modem 


Depth 

rear of front panel to rear of rear panel connector: 
400mm 

Weight: 11kg 


Manufacturer 
BR Communications, Sunnyvale, California. 


Transmission delay: 7s 

Crypto-secured application: synchronous and asyn- 
chronous on-line crypto equipment using any binary 
teleprinter code at any rate up to 110 baud (when using 
internal mux) can be readily interfaced between 6029 
and associated teleprinter unit or message switch, 
provided that crypto equipment used is not effected by 
7s delay imposed in each direction df transmission by 
encoder-decoder/modem 

Power supply: 115/230V ac + 10%, 47-440Hz; 80W 
Temperature range 

operating: 0 to +50°C 

non-operating: -40 to + 70°C 

Relative humidity 

operating: 90% (non-condensing) 

non-operating, storage: 96% 

Shock: qualified to MIL-STD-810C, Method 516.2, 
Procedure |, 20g, 11ms sawtooth, 3 shocks in each 
direction along 3 mutually perpendicular axes (total 18 
shocks), non-operating 

Vibration: qualified to MIL-STD-810C, Method 514.2, 
Procedure VIII, Category F, Curve V, 60 minutes/axis, 
non-operating 

Height: 177mm 

Width: 431mm; designed to fit 483mm rack 

Depth: 431mm 

Weight: 17kg 


Manufacturer 
BR Communications, Sunnyvale, California. 
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6078S and 6078L modems 


bandwidth of 500 to 2500Hz minimum and a frequency 
stability of +30HzZ maximum. Its tone modulation and 
demodulation interface directly with the 600 ohm 
balanced audio input and output of the radio 
equipment. 

Two 6078 configurations are available. The 6078S is 
packaged in a ¥, atr (ARINC) short enclosure for direct 


6088 Time-diversity Data Modem 


The 6088 time-diversity data modem can be used on 
NATO hf or vhf/fsk teleprinter and data circuits at 50 or 
75 baud, or wideband fsk circuits at 150, 300, or 600 
baud. In addition, the 6088 can use time-diversity 
techniques for error reduction on any circuit up to 


7000 Series Graphic Display 
System 


The 7000 series Plasmascope system is a flat panel 
display containing a microprocessor and a 512 x 256 
pixel display head. The series 7000 can be provided with 
Mil-standard interfaces and peripherals, including 
keyboard, touch panel, joystick and printer. 

The alphanumeric or alphagraphic display is de- 
signed for use in severe tactical environments. The 
display head and embedded controller, with power 
supply and all features, has a mean time between 
failures in excess of 15,000 hours. 

The series uses ac plasma flat panel technology with 
inherent memory, undistorted image, and long life 
characteristics (panel lifetimes of 20,000 to 50,000 hours 
are achieved). 


7000 series terminal 


Advanced Communication 
Terminal 


The Advanced Communication Terminal is a multi- 
media, menu-driven communication terminal rugged- 
ised for the tactical environment. The terminal provides 
communication management for various networks and 
media as well as the required interface capability for 
various network protocols and various data rates. 
Interfaces to vhf, hf, and uhf radio systems are achieved 


with the terminal. This feature permits operation with a‘ 


number of communication systems or channels using 
an integrated approach to communication manage- 
ment. The terminal operates with cryptographic equip- 
ments KG-35 or KG-84. The terminal contains the 
Advanced Communications Processor, a second gen- 
eration programmable communication processor and, 
grid compass computer, mounted in a transportable 
carrying case. 


TECHNICAL SPECIFICATIONS 

Communications Interfaces: 

Secure voice, radio (vhf, uhf, hf, sat, wireline), tips serial 
card —4 sync/async channels per card, parallel card —4 
programmable full duplex channels per card MIL- 
STD-188C or RS-232-C, current loop, programmable 
protocols, programmable data rates 75-19.6K, special 
purpose cards (as required) 

Mttr: > 15 min 

Mtbf: <2,000h for basic terminal 

Message traffic throughout: 24 messages/s 

Message processing time: 64ms 

Height: 33cm 

Width: 63.5cm 

Depth: 66cm 

Weight: 22.7kg 

Temperature range: 0 to 50°C (MIL TEMP components, 
if required) 

Humidity: 90% 

Altitude 

Operating: 3,000m 

non-operating: 13,000m 

Air flow: forced air 

Power supply: 115V ac, 47-400Hz, sp 
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mounting into standard avionic racks, and has a power 
supply for 28 volts dc operation. The 6078L is packaged 
in a % atr (ARINC) long enclosure and has power 
supplies for 115 volts ac, 400Hz, or 28 volts dc operation. 

The unit is compatible with the MIL-STD-188-114 
interface and meets MIL-STD-810C for shock and 
vibration. 


110 baud. All operating modes of the modem are 
transparent to synchronous, isochronous, and asyn- 
chronous data. 


Manufacturer 
BR Communications, Sunnyvale, California. 


6088 data modem 


With its embedded microprocessor controller, the 
series 7000 display will interface with a variety of tactical 
data systems, and will provide the man-machine 
interface to applications ranging from C*l through ew to 
communications systems. 


Manufacturer 
SAI Technology Division, Science Applications Inter- 
national Corp, San Diego, California. 


<a anemic RS HUES 
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STATUS 
In production. 


Manufacturer 
BR Communications, Sunnyvale, California. 


E 6068 DATA MODEM 
Li] BR Communications - 


Advanced Communication Terminal 


Manufacturer 
E. Systems, Garland Division, Dallas, Texas. 
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Advanced Narrow-band Digital 
Voice Terminal (ANDVT) 


The ANDVT is designed to provide secure voice/data 
communications for tactical military forces. It is an 
integral part of the Joint Services (Tri-Tac) system and 
provides half-duplex voice and data communications 
for a variety of military applications including shipboard, 
ground fixed, ground mobile and airborne. The basic 
terminal unit (CV-3591) is housed in a ‘% atr short 
package and provides all functions except comsec 
which is contained in a removable plug-in module. 

The terminal unit utilises two similar signal processors 
for voice processing and modem processing. The key 
voice processing functions are LPC-10 and ambient 
acoustic noise reduction. The modem processing 
provides two independent modems, one for los and one 
for hf radio channel transmission, with error protection 
coding correction. 

The terminal can be used in either a voice-processor- 
only or an hf/los-modem-only mode when operating 
with an optional plug-in module. Twenty-five different 
modes of operation are provided. 

Features include narrow-band digital 2.4kbits/s 
secure voice, combined voice processor and hf/los 
modem, linear predictive coding algorithm (LPC-10) for 
high voice quality through narrow-band channels, 
adaptive acoustic noise cancellation algorithm to 
improve speech intelligibility in tactical environments, 
and two independent software modems optimised for 
robust transmission of LPC-10 voice over hf or los 
channels. The multi-tone hf modem transmits digital 
voice at 2.4kbits/s, data at rates between 300bits/s and 
2.4kbits/s, and provides error protection coding and 
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ANDVT 


correction. The los modem transmits digital voice and 
data at 2.4kbits/s, contains an adaptive channel 
equaliser, and operates over both radio and wireline 
systems. 


Manufacturer 
ITT Defense Communications Division, Nutley, New 
Jersey. 


AMM-WCDS3 Digital Multiplexer 


The AMM-WCD3 digital channel bank is fully compatible 
with the Western Electric D3 unit, while freely intermixing 
pcm encoded voice with cvsd encoded voice and digital 
data. Plug-in interchangeable channel units provide for 
virtually any mix of 24 pem voice channels/digital data 
channels and, on a two-for-one basis, 48 cvsd voice 
channels. 

A series of data channel units is available to interface 
data at any rate up to 56kbits/s. Higher-speed data at 
rates up to 500kbits/s can also be accommodated by 
utilising the time slots of more than one channel. 

In addition to the standard T1 interface, partial 
response (biternary) levels can be obtained simply by 
changing plug-in interface printed circuit boards. Other 
interface boards are available as options to meet 
special requirements. 


STATUS 
Introduced in 1981 and in service with government and 
military users outside the US. 


Manufacturer 
Aydin Microwave Division, San Jose, California. 


AMM-WCD3 digital multiplexer 


AMPS Message System 


AMPS is an automated transmission, reception, for- 
warding, generation and retrieval teletype text message 
system. Its functions include: message reception 
and logging, message forwarding, service message 
generation, message display, message generation, 
circuit control, message transmission and message 
analysis. 

The system's modems receive teletype traffic and 
convert it to digital messages. These are buffered a 


AN/ACQ-5 Data Terminal Set 


The AN/ACQ-5 is a multi-mode communications unit 
that provides part of a digital data or digitised voice link 
between air-to-air, air-to-ground, or ground-to-ground 
terminals in either fixed or mobile configurations. 
It performs data conversion, error detection and 
correction, control code recognition, and implements 
the two-way transfer of data between the radio 
equipment and either the voice-processing terminal 
equipment or the tactical computer. Speeds are 1200 
and 2400bits/s. 

The AN/ACQ-5 consists of three units: converter 
control CV-2528/ACQ-5, control monitor C-7790/ACQ-5 
and power supply PP-6140/ACQ-5. The modem employs 


character at a time by the interface buffer and then 
processed by the front-end processor which checks for 
start of message and message time out. Once the start 
of a message is detected the message is time-tagged 
and sent to the central processor. Here it is stored in the 
data base and, if applicable, specified for retransmis- 
sion. Stored messages can be displayed, printed out or 
sent to magnetic tape for longer retention. AMPS is 
capable of interfacing with most US-approved security 
equipment. 

AMPS hardware consists of modems, front-end 
processors, the main central processor and computer 


digital processing techniques in place of the analogue 
processes normally used to generate, modulate, filter 
and demodulate parallel fdm data channels. 


STATUS 
In service with the US armed forces. 


TECHNICAL SPECIFICATION 
Modes: usb, Isb, or diversity 
operation 

Modulation: differential phase shift keying 
Power supply 

basic: 115V ac, 400Hz, sp, 500VA 
oscillator: 28V dc, 23VA 

control monitor lamp: 18V dc, 32.5VA 
panel illumination: 5V ac, 1.2VA 


reception, 16-tone 


» 
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peripherals (disc, tape unit and high-speed printer). All 
devices are packaged in modular, stackable, glass-fibre 
transit cases. The AMPS electronics can be configured 
in stand-alone transit cases or integrated with other 
system modules. 


STATUS 
In service with the US armed forces. 


Manufacturer 
Command, Control and Communications Corp, Tor- 
rance, California. 


Cooling: forced air by integral blower 
Weight (total): 29.7kg 


CONTROL MONITOR PANEL (REMOTE) C-7790/ACQ-5 
Height: 190mm 

Width: 148mm 

Depth: 228mm 

Weight: 4. 3kg 


MODEM DATA CONTROL CV-2528/ACQ-5 
Height: 500mm 

Width: 189mm 

Depth: 190mm 

Weight: 15.1kg 


POWER SUPPLY PP-6140/ACQ-5 
Height: 475mm 

Width: 90mm 

Depth: 190mm 

Weight: 10.2kg 


OPERATIONAL SPECIFICATION 

Meets MIL-E-5400u for Class | equipments 

Meets MIL-|-6181D-2 for radio frequency interference 
Data interface meets MIL-STD-188B 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


AN/ACQ-5 data terminal set 


AN/AGC-9(V) Communications 
Management Terminal 


The AN/AGC-9(V) communications management ter- 
minal is a modular, distributed microprocessor-based 
message processing system. It can be configured froma 
basic word processing teletypewriter to a complete 
message handling system including word processing, 
equipment control and message storage. 

The AGC-9(V) is designed to aid the communications 
operator in formatting and transmitting messages and 
in receiving and printing incoming information. Its crt 
display provides 24 lines of up to 80 characters each, 
plus a system status line. Standard firmware includes a 
screen editor and split screen display functions. The full 
ASCIl keyboard includes a numerical keypad plus 31 
function keys, 13 of which can be programmed for 
unique applications. A rotary printer provides hard copy 
output at a speed in excess of 1500 characters-per- 
second. The AGC-9 can be configured with as many as 
four separate i/o ports for interface with tty, NTDS, 
MIL-STD-1553B, MIL-STD-188, RS-232 or other inter- 
faces. Programmable discrete i/o ports provide inter- 
faces for digital control of other communications 
equipment. The MIL-STD-188 and RS-232 i/o ports 
operate at keyboard selectable data rates from 45 baud 
to 32 kbaud in programmable codes and protocol. 

The AN/AAGC-9(V) can be used with the CV 3636A 
modem and the RD-461A recorder/reproducer. 


STATUS 
In production and in service with the US Navy P3B 
aircraft and with naval aircraft of other countries. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


USA/DATA TRANSMISSION/RECEPTION 


AN/AGC-9(V) management terminal 


Analogue Simple Data Interface 
Set BZ—277A/G 


The BZ-277A/G provides a passive interface for voice 
and data communications over switched analogue 
lines and trunks. Voice or data mode of operation is 
manually selected. When in the internal data mode the 
unit provides interface to a KG-84A (DLED) teletype ora 
standard RS-232 terminal. 

The BZ-277A/G is compatible with a wide range of 
military circuit switches, telephones, data modems, 
crypto devices and teletype terminals including AN/ 
TTC-39, SB-3614/4T, TA838/TT, TA-341, TA-312, 
TA-938, MS-674, MD-700, MD-701, TH-22, KW-7, 
KG-84A, AN/UGC-74 and AN/FCG-25. The BZ-277A/G 
can operate with data traffic at speeds from 0 to 
300bits/s and at 1200bits/s and with the ASCII and ITA 
No.2(Baudot) character sets. The unit operates from 
115/230 volts ac single phase at 50/60Hz and has a 
power consumption of 10 watts. The BZ-277A/G 
measures 100 x 279 x 355mm and weighs 4.5kg. 


Manufacturer 
Comtech Microwave Corporation, Hauppauge, New 
York. 


BZ-277A/G interface 
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AN/ASW-27 Digital Data 
Communications Set 


The AN/ASW-27, in conjunction with a uhf transceiver, 
serves as the control terminal (airborne) in the 
AN/USC-2 time division data link system. One-way, 
two-way or up to 3500 uhf channels give high-speed 
digital data communication on a single frequency 
between a control terminal and one of many tactical 
aircraft. The equipment provides automatic carrier 
landing (acl), precision course direction (pcd), traffic 
control and single and multiple target intercept 
vectoring missions. Additionally, processing capabilities 
for new messages to allow performance of other 
missions are included. The AN/ASW-27 receives and 
transmits digital data through the associated uhf set, 
processes and converts this data for direct use by and 
input from aircraft displays, instruments, sensors, 
analogue and digital computers, and weapons system. 

AN/ASW-27 consists of the data link converter 
CV-2441/ASW-27, the converter control C-/598/ 
ASW-27, and the mount MT-3965/ASW-27. The con- 
verter contains all circuitry for processing of control 
messages to and reply messages from the aircraft 
containing the set. It also contains the digital-to- 
analogue and analogue-to-digital converters to effect 
interface with the aircraft avionics system, and circuitry 


AN/FCC-98(V) Voice and Data 
Digital Multiplexer 


The AN/FCC-98(V) is a full duplex, first-level multiplexer/ 
demultiplexer with 3-, 6-, 12- or 24-channel capacity. 
Each of the 24 channels can be a voice channel. Up to 
12 voice channels can be replaced by a selective 
mixture of synchronous, asynchronous or isochronous 
data channels by unplugging a voice channel module 
and inserting the appropriate data channel module. 


AN/FCC-99(V) 2nd Level Digital 
Multiplexer 


The AN/FCC-99(V) is a redundant time-division multi- 
plexer/demultiplexer unit with full duplex transmit and 
receive capabilities. Both the on-line and off-line 
systems are continuously monitored for equipment 
failure with automatic switchover preserving bit count 
integrity. The multiplexer accepts up to eight nrz or 
bipolar data inputs, each operating at a nominal data 
rate of 1.544mbits/s, and outputs at 3.232, 6.464, 9.696, 
or 12.928Mbits/s. 
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to compute and convert error quantities for display and 
coupling to the flight control system. 

The system's control or an integrated communication 
control allow the operating mode of the converter to be 
controlled from the cockpit. The mount allows the 
converter to be easily disconnected so that it can be 
attached to the aircraft air conditioning system, if 
required. 


STATUS 

Developed in the early 1970s, the set has been procured 
for F-14 aircraft by the US Navy. In 1987, contracts worth 
$12.2 million were awarded for the supply of 287 systems 
for use in both F-14 and A-6 aircraft. 


TECHNICAL SPECIFICATION 

Message capabilities: processes all control and reply 
messages 

Digital outputs: serial and parallel output for all control 
messages incl decoded labels and discretes 

Digital inputs: serial and parallel input for any external 
reply message 

Analogue outputs: all data quantities in control 
messages C3, 5, 6, 9, 18 and 19. Internally computed 
errors for C3, 5 and 19 command quantities 

Analogue inputs: all data quantities for reply messages 
RO and R1. All quantities for computed errors 

Error checking: parity check in accordance with 
WR-28 incl external override. Automatic format and 


TECHNICAL SPECIFICATION 

Channel types: accepts voice or data at 0-20, 50, 56, 64, 
128, 256 and 512kbits/s. 

Voice: meets D2 (1.544Mbits/s) standards 

Ber: <107 

Synchronisation: 24h to loss of sync in 10° ber 
environment. 

Power supply: 117-230V ac, 47-420Hz, or-44 to -56V dc 
Consumption: 150W 

Temperature range 

operating: 0 to + 49°C 

storage: -40 to + 68°C 


TECHNICAL SPECIFICATION 

Ber: <10°° 

Loss of bci: >6 hours with 10°? ber 

Frame sync acquisition: <41ms with 10 ber 
Frame sync loss: > 24h with 10? ber 

Power supply: -44 to -56V dc 

Consumption: 350W max 

Temperature range 

operating: 0 to +49°C 

storage: —40 to + 68°C 


transmission of R1 reply with encoded discrete 30 on 
message reject 

Mtbf: 2000h per MIL-STD-781, Test Plan Ill 

Power supply: 115V ac, 400Hz, sp, 80W 

Temperature range: -55 to + 71°C no cooling air 
Relative humidity: to 100% per MIL-E-5400, Class |! 
equipment. Operation to + 95°C (Class Ill) with external 
cooling air 

Altitude: 21,000m 

Shock and vibration: 30g shock, 10g vibration per 
MIL-E-5400 with no isolators 

Volume 

converter: 12,618cm? 

control: 655cm? 

mount: 2294cm? 

Weight 

converter: 9kg 

control: 0.4kg 

mount: 1.3kg 


OPERATIONAL SPECIFICATION 

Message transmission standards: complies with 
USC-2, NATO Link 4A, 3CS Pub 10 TADIL-C and WR-28 
specifications 

Emi: meets requirements of MIL-I-6181 


Manufacturer 
Harris Corp, Government Aerospace Systems Division, 
Melbourne, Florida. 


Relative humidity: 95% 
Height: 488mm 
Widtn: 499mm 
Depth: 554mm 


Manufacturer 
TRW Electronic Products Inc, Obispo, California. 


Relative humidity: 95% 
Height: 622mm 

Width: 488mm 

Depth: 550mm 

Weight: 31.8kg 


Manufacturer 
TRW Electronic Products Inc, Obispo, California. 


AN/FCC-—100(V) Multiplexer 


AN/FCC-100(V) is a microprocessor-based, 16-port 
time division multiplexer that is a standard unit in the 
Defense Communication System multiplexer hierarchy. 
The AN/FCC-100(V) operates at speeds up to 256kbits/s 
providing 16 ports capable of handling any mix of 
synchronous, asynchronous and isochronous (tran- 
sitional encoded) data transmission; and has the 
capacity for future implementation of cvsd and pcm 
voice transmission. 

The design of the AN/FCC-100(V) front control panel 
is said to allow inexperienced personnel to become 
proficient operators quickly and with minimal training. A 
24-character alpha-numeric display communicates 


with an operator in English language terms. Eight 
functional keys and six led indicators provide everything 
necessary to fully configure, interrogate and operate 
the AN/FCC-100(V). These functions, all off-line con- 
figuration, are set up to occur until the operator is ready 
to transfer the new configuration to the on-line memory, 
via a push-button. 

The led alarm legend consists of six leds which 
indicate such conditions as local or remote loop, port 
loop, loss of frame, and power-on. 

Via the RS-423 control terminal interface, all AN/ 
FCC-100(V) control functions can be exercised from 
any available asynchronous ASCII terminal. A wide 
range of devices such as teletypewriter equipment, crt 
terminals and computers can serve as a central site 
control terminal to provide a more convenient means of 
AN/FCC-100(V) control and operation. 


Downline loading capability of all parameters permits 
an operator to operate and configure any remote 
AN/FCC-100(V) from a centrally situated unit. In an 
emergency, a link can be reconfigured from one end by 
a single operator using the front contro! panel or the 
control terminal, or by means of a cassette tape or 
central computer. In addition, a fall-back configuration 
(off-line) can be stored in the two units for rapid 
reconfiguration of the link by operator command at the 
central site. 

Timing is provided by an internal oscillator or from an 
external timing source. 


Manufacturer 
Dataproducts 
Connecticut. 


New England Inc, Wallingford, 


AN/FGC-20, AN/FGC-21, 
AN/FGC-64, AN/FGC-66, 
AN/FGC-67, AN/UGC-4, 
AN/UGC-29 and TT-—259/FG 
Teletypewriter Terminals 


These teletypewriter sets comprise a keyboard transmit- 
ter and page printing receiver mounted on a table. The 
keyboard can be removed and minor electrical changes 
performed to convert the equipment to a receive-only 
printer. The equipment is installed jn fixed stations and 
mobile communications vans to operate on a full- or 
half-duplex basis over dc wire lines, carrier or radio 


systems. Each set can be used to transmit, monitor and 
receive coded signals, and produce typed text on 
multiple copy paper at predetermined standard oper- 
ating speeds between 60 and 100 words per minute. 
Certain models are precision-controlled for operation at 
the specified standard baud rates. Alternate gear sets 
are available to facilitate speed changes within this 
range. They can be adapted readily at installation, or 
thereafter, to transmit and receive neutral or polar 
signals, directly, without the need for intermediate line 
relay equipment. 

The dc power supply is a self-contained, plug-in 
minor component. It contains a patchboard which 
accepts ac inputs ranging between 95 and 125 volts, 
and between 190 and 250 volts, and delivers ac output 
to the teletypewriter motor, and dc outputs for the signal 
line battery. If the signal line battery can be provided by 


some other source, the dc power supply can be 
removed; spring-loaded contacts automatically switch 
the motor into circuit with the ac supply. 

When interchangeable type is specified, the type 
basket installed in the equipment can be readily 
removed and replaced. 

Equipments feature automatic carriage return and 
line feed, figures H motor stop control, local control for 
letters and carriage return, and repeat key operation of 
all characters and functions. 


TECHNICAL SPECIFICATION 

Paper capacity: friction-fed standard single roll and 
multi-copy sprocket-fed fanfold forms, 200mm wide 
Power 

150W 

regulated 60Hz, sp: 115V ac 


unregulated 50-60Hz, sp: 105-125V ac 

regulated and unregulated, sp: 95-125 and 190-250V ac 
Temperature range 

operating: 0 to + 55°C 

storage: -62 to + 71°C 

Altitude 

operating: 4500m 

storage: 12,000m 

Print symbols: English standard communications, or 
weather, or interchangeable 

Finish: semi-gloss grey per MIL-E-15090 


AN/FGC-25, AN/FGC-26, 
AN/FGC-52, AN/FGC-57, 
AN/FGC-68 and AN/UGC-30 
Teletypewriter Sets 


These teletypewriter sets comprise a keyboard transmit- 
ter, page-printing receiver, receiving perforator (reper- 
forator) which interprets Baudot coded messages in 
punched and printed form on paper tape, and a tape 
reading transmitter-distributor (td), mounted on a table. 
The equipments are installed in fixed stations and 
mobile communications vans to operate over dc wire 
lines, carrier or radio systems. 

A multi-position patchboard enables the individual 
components to be used with four signal lines, in all 
possible combinations, on a full- or half-duplex basis. 
Instead of receiving from the signal line, the page printer 
and/or reperforator can be used in local loops (closed 
circuits) to monitor information transmitted from the 
keyboard or td. The td and reperforator can be used in 
unison as a tape relay to redistribute incoming 
messages as they are received. A line-return mechanism 
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TELETYPEWRITER SET 
Height: 971mm 
Width: 475mm 
Depth: 562mm 
Weight: 39.4kg 


SEND/RECEIVE TELETYPEWRITER 
Height: 285mm 
Width: 434mm 
Depth: 522mm 
Weight: 24.4kg 


permits a specified receiver to transfer automatically 
from local-loop to on-line operation when a message 
starts to arrive. The AN/FGC-52 is equipped with a 
remote-control facility to enable the td to operate either 
in a free running mode, like the other models, or transmit 
one character at a time on demand by the receiving 
station. 

The keyboard transmitter has either a standard or 
weather communications keyboard, including figures 
and letters selector keys. The keyboard touch is similar 
to that of a modern typewriter. Keyboard controls 
include a line break switch for starting the remote 
receivers, character counter, and end-of-line indicator 
lamp; usual tabulator (tab) mechanism; manual car- 
riage return and line feed; and a keyboard control lever 
which places the keyboard in a closed loop with the 
reperforator so avoiding speed limitations imposed by 
the signal line and permitting the operator to press keys 
quickly (up to 125 words per minute) when preparing 
tape. 

A tape reverse level enables errors to be cancelled 
and repunched. A send-lock switch prevents inadvertent 
operation of the keyboard; it also allows the page 
printer to be used as a receive-only device if it is 
necessary to remove the keyboard from the set. 
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RECEIVE-ONLY TELETYPEWRITER 
Height: 285mm 

Width: 434mm 

Depth: 424mm 

Weight: 19.9kg 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T-11749D 


Manufacturer 
Kleinschmidt Inc, Deerfield, Illinois. 


TECHNICAL SPECIFICATION 

Power supply 

regulated 60Hz, sp: 380W, 95-125 and 190-250V ac 
regulated and unregulated 50-60Hz, sp: 440W, 95-125 
and 190-250V ac 

Temperature range 

operating: 0 to + 55°C 

storage: -62 to +71°C 

Altitude 

operating: 4500m 

storage: 12,000m 

Height: 127cm 

Width: 101cm 

Depth: 59cm 

Weight: 87kg 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T-11979 


Manufacturer 
Kleinschmidt Inc, Deerfield, Illinois. 


AN/FGC-70 Teletypewriter Set 


Teletypewriter set AN/FGC-70 consists of a transmit, a 
receive and a monitor console. It is a semi-automatic 
teletypewriter set that sends, receives and monitors 
teletypewriter messages using the Baudot, start-stop, 
five-unit code signals. : 

Messages are transmitted from, and received on, 
perforated tape on which the text of the message is also 
printed. The set is used in fixed-station tape relay 
centres, or in tributary stations that are part of a tape 
relay network. 

The equipment can terminate six signal lines on a 
half-duplex basis, or six send and six receive on a 
full-duplex basis. The equipment can include an 
additional bank of six transmitters to permit tandem 
(alternate) operation on each send line. 

The monitor console contains six typing reperforators 
with take-up reel mechanisms, six tape transmitters for 
retransmission of tape when necessary, and six 
transmission control boxes. It also includes a small 
(20mA) dc power supply which is suitable for trans- 


mission line battery to local cryptographic equipment. 
There is a terminal board and adequate space in the 
bottom of the console for a dc power supply if an 
external signal line battery is to be required from the 
AN/FGC-70. 

The transmit console features six channel numbering 
units, one for each outgoing circuit, which provide a 
visible indication of the sequence numbers of the 
messages being transmitted; six dc power supplies; and 
six line control relays. 

The receive console contains six typing reperforators 
and associated control boxes, and a 48-volt dc power 
supply for the relay control functions of all three 
consoles. It features audible and visible priority 
message alarms, and manual tape feed-out control. 


TECHNICAL SPECIFICATION 

Operational speeds: 60, 66, 75 or 100wpm. Quick- 
change gear sets for speeds within this range available 
Rfi suppression: does not interfere with radio reception 
between 350kHz-150MHz when 0.3m or more from radio 
antenna 

Power supply: 104-125V ac, 50/60Hz, sp at 40A 


TRANSMIT CONSOLE (EXCL TAPE HOLDER) 
Height: 137.6cm 

Width: 104.1cm 

Depth: 78.7cm 

Weight: 317.5kg 


MONITOR CONSOLE 
“ Height: 170.1cm 
Width: 104.1cm 
Depth: 50.8cm 
Weight: 340.1kg 


RECEIVE CONSOLE 
Height: 170.1cm 
Width: 104.1cm 
Depth: 63.5cm 
Weight: 362.8kg 


Manufacturer 
Kleinschmidt Inc, Deerfield, Illinois. 


AN/FGC-80 Teletypewriter Set 


Teletypewriter set AN/FGC-80, in operation with the US 
Army, is a fixed-station equipment with facilities for 
transmitting, monitoring and receiving in communi- 
cations centres. The set comprises a keyboard transmit- 
ter and medium-speed receive page printer. These are 
mounted on a table which houses an rfi filter box, signal 
distribution box, and facilities for storing and feeding 
fanfold paper. Solid-state plug-in electronic circuit 
cards are housed in a bustle enclosed in the rear of the 
printer. The signal distribution box provides 65- and 
130-volt dc supplies for signal line operation and 
switches which permit the AN/FGC-80 to be arranged 
for full- or half-duplex, 20 to 60mA, neutral or polar 
Operation, with either internal or external signal line dc 
supply. The filter box provides rf isolation between the 
AN/FGC-80 and the ac supply. In addition to outlets for 


ac power connections of the distribution box and 
teletypewriter, the filter box includes spare outlets for 
test equipment. Messages can be transmitted or 
received on either neutral or polar basis without the use 
of relays or other signal conversion equipment. The set 
is available with self-contained low-level interface as 
defined in MIL-STD-188B. 

The teletypewriter set is supplied with plug-in time 
base circuit cards which provide transmission and 
reception in switch-selected two-speed combinations to 
match existing communications line speeds of 45.5 and 
75, or 75 and 150 baud rates. Time base circuit cards for 
other two-speed combinations within this range are 
available. 


TECHNICAL SPECIFICATION 
Characters per line: 72 
Paper feed: friction and sprocket 


Operating speeds 

transmit: 45.5 baud (65wpm), 75 baud (107wpm) or 150 
baud (214wpm) 

receive: 45.5 baud (65wpm) with 7.00 code, 75 baud 
(107wpm) with 7.00 code, 150 baud (214wpm) with 7.00 
code 

Power supply: 200W nominal, 115V ac +10%, 60 
+0.5Hz 

Temperature range 

operating: 0 to +55°C 

storage: -62 to +71°C 

Height: 910mm 

Width: 480mm 

Depth: 680mm 


Manufacturer 
Kleinschmidt Inc, Deerfield, Illinois. 


AN/FGC-140 Teletypewriter Set 


Teletypewriter set AN/FGC-140 is an automatic data set 
designed for continuous operation as_ peripheral 
equipment in a data-processing system or as fixed 
station equipment in communications centres. The 
set combines a keyboard transmitter, medium-speed 
receive page-printer, high-speed paper tape punch and 
reader, on a table. The console provides internal 


storage and automatic feeding for both roll and fanfold 
paper, housing for interface and logic circuit boards, 
and dc power supply. 

The four elements (keyboard, punch, reader and 
printer) can be used in any combination to prepare 
punched tapes, to transmit from tape or keyboard, and 
to receive on page copy and/or paper tape. 

The AN/FGC-140 can be procured with plug-in time 
base circuit cards that provide transmission and 
reception in switch-selected two-speed combinations to 


match existing communications line speeds from 45.5 to 
300 baud rates. 


TECHNICAL SPECIFICATION 

Installation: fixed station, send and receive by direct 
wire, carrier or radioteletype, on serial basis 

Keyboard: 3-row communication 

Type of characters: as required 

Characters per line: 72, 76 or 80 
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Copy paper 

type: drive or oiled, chad or chadless 

size: 17.4 or 22.2mm 

capacity: 300m nominal 

feed: sprocket, 10 characters/25.4mm 

Serial signalling codes: 5-bit, start-stop (8 units) 
Operating speeds: switch selected 2-speed combi- 
nations from 45.5-300 baud in serial systems 


AN/GSC-—24(V) Asynchronous 
Time-division Multiplexer Set 


The AN/GSC-24(V) is a 15-channel asynchronous 
time-division multiplexer designed for applications in 
the Defense Satellite Communications System. The 
AN/GSC-24(V) provides functionally independent multi- 
plexing and demultiplexing sections enabling simplex, 
and symmetrical and asymmetrical duplex operation. 
Interchangeable channel cards and internal switch- 
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Power supply: 300W nominal, 115V ac +10%, 60 
+3Hz 
Temperature range: 0 to + 55°C 


DIMENSIONS WITH COVER CLOSED 
Height: 911mm 


ing options afford simultaneous mixed user inputs in the 
form of voice and digital data with or without timing. 
Voice inputs are processed using cvsd modulation 
techniques; input data without timing are processed 
using timing recovery or transitional encoding options. 
Asynchronous data users of up to 3Mbits/s, and of 
mixed rates and rate families, are combined and 
transmitted at rates between 155bits/s and 10Mbits/s. 
Maximum efficiency exceeds 96 per cent. Transmit 
timing is provided internally or can be supplied from 
external sources. 

Integral diagnostic circuits automatically identify 


Width: 533mm 
Depth: 649mm 
Weight: 59kg 


Manufacturer 
Kleinschmidt Inc, Deerfield, Illinois. 


faulty circuit cards and out-of-tolerance users. Diag- 
nostic self-testing and channel card replacement can 
be performed on-line without interruption of other 
processing operations. 

Its primary use is for the US armed forces in 
joint/strategic DCA satellite gateways. 


STATUS 
No longer in production. 


Manufacturer 
Martin Marietta Aerospace, Orlando, Florida. 


AN/PGC-—1 Teletypewriter Sets 
(TT-—4C/TG and TT—537/G) 


Teletypewriter set AN/PGC-1 consists of a teletypewriter 
TT-4C/TG or TT-537/G and a case CY-694A/PGC-1. 
The case is made of lightweight metal, reinforced with 
wooden battens. It can be used as a container for 
the teletypewriter or as a pedestal to support the 
teletypewriter at a comfortable height. The base of the 
teletypewriter contains lashing hooks for securing it 
with rope to the top of the case, or to a backpack for 
portage. Electrical power for operating the teletypewriter 
in a forward area can be provided by a petrol-driven 
generator. 

Teletypewriter TT-4C/TG is a rugged portable page- 
printing receiver and keyboard transmitter, engineered 
for use in tactical communications systems over 
standard signal channels (dc wire lines, voice fre- 
quency, carrier or radio-teletypewriter systems). The 
teletypewriter can be used at standard operating 
speeds between 60 and 100 words per minute. Alternate 
gear sets are available to permit on-site speed changes 
within this range. The equipment is normally used in 
neutral circuits. The keyboard can be adapted for polar 
transmission; received polar signals are fed via an 
external polar relay before being applied to the receiver. 
Two or more equipments can be interconnected for 
operation with each other without the need for 
intermediate line modifying equipment. The TT-4C/TG 
features figures H motor stop and figures S signal bell. It 
also includes a line-break switch, a signal line current 


AN/PGC-1 teletypewriter 


adjustment, a manual carriage positioning knob and a 
waterproof cover which, when latched in place, makes 
the unit buoyant in water. 

Teletypewriter TT-537/G is intended primarily for 
receive-only operation in a field artillery gun direction 
computer system (fadac): however, the receive and 
transmit features of the TT-4C/TG have been retained. 


The equipment is identical to the TT-4C/TG but includes 
a universal electrical interface to permit application in 
either a low-voltage (6-volt nominal) fadac system, or 
conventional high-level (120-volt nominal) neutral 
communications system. 


TECHNICAL SPECIFICATION 

Printing: English, standard communicatiors symbols, 
72 characters/line 

Paper capacity: friction-fed standard single and 
multi-copy roll, 216mm wide 

Power supply 

TT-4C/TG: 105-125V ac, 50-60Hz, sp 

TT-537/G: 105-125V ac, 396-404Hz, sp 

Temperature range 

operating: 0 to + 55°C 

storage: -62 to +71°C 

Altitude 

operating: 4500m 

storage: 12,000m 


TELETYPEWRITER IN IMMERSION COVER 
Height: 298mm 

Width: 457mm 

Depth: 533mm 

Weight: 117.1kg 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T-14579 (sig C) 


Manufacturer 
Kleinschmidt Inc, Deerfield, Illinois. 


AN/PSC-2 Digital 
Communications Terminal 


The AN/PSC-2 digital communications terminal (dct) is 
a hand-held communications message processor 
providing the user with point-to-point and netted 
communications over a variety of military radios. The 
dct is operator interactive with an led display and key 
entry for composition and read-out of messages. It 
provides user prompting to aid in the composition of 
messages. The capability to compose, edit, display and 
process communications messages is provided through 
a stored program and a microprocessor. To augment 
and speed the composition of messages, a map display 
is provided to assist in position entry of data. This map is 
scaled from a field map and can identify terrain and 
tactical data. 

The det can receive and transmit multiple messages 
over tactical nets with operator alerting and automatic 
storage of specified messages. These messages can be 
in fixed or variable format. The message processor 
performs all tasks of format composition, address 
coding, error control and error checking, as well as net 
protocol. The operator can specify message data rate, 
addresses of receiving agency, and keying time. 

In addition to its direct message capability, the dct 
interfaces with the modular universal laser equipment 
(mule) providing a designate command and accepting 
a target range, azimuth and height report from the mule. 
With mule reports, the dct can generate a target position 
for message composition. 

The dct provides interaction with the operator by 
means of the led display with a transparent overlayed 
54-position switch entry. 


When used by an artillery forward observer (fo), the fo 
can compose request-for-fire messages and transmit 
them to higher echelons for action. In this mode, the dct 
is programmed to lead the fo through various message 
types. After all entries have been made, the fo can review 
the entire message. Corrections are made by touching 
the display at the field to be changed. This causes the 
display to return to the keyboard and depict the menu 
originally used to generate the input. After making the 
correction, touching the review switch causes the 
corrected message to be displayed. When a satisfactory 
message has been composed, the message is transmit- 
ted by touching the transmit control on the display. 

The dct compresses and formats the message and 
adds error correction and detection codes. When 
messages are received, audible and visual alarms 
signal the fo. The dct accepts incoming messages while 
the fo is composing a message and stores them until the 
received messages are called up for viewing. The 
message buffer is capable of holding three composed 
and five incoming messages. The message buffer size is 
user program controllable. 


STATUS 
The US Army, Marine Corps and Air Force have ordered 
2000 units, Over 700 delivered as of September- 1987. 


TECHNICAL SPECIFICATION 

Communications interfaces: fsk, digital wide-band, 
MIL-STD-188C 

Compatibility: AN/PRC-41A, AN/PRC-75A, 
AN/PRC-77, AN/GRC-125, AN/GRC-160, AN/PRC-104, 
AN/PRC-105, AN/VRC-12, AN/GRC-171, AN/PRC-68, 
AN/GXC-7A, AN/UGC-74 printer, and two- or four-wire 
with adaptor 

Power supply: 9V/8Ah lithium battery, external 115V ac 
with adaptor, 24V dc vehicle power with adaptor 


AN/PSC-2 digital communications terminal 


Temperature range 
operating: -40 to + 71°C 
storage: -57 to +71°C 
Altitude 

operating: to 8000m 
storage: 16,000m 
Immersion: to 1m 
Vibration: transport in ground vehicles, watercraft or 
aircraft 

Relative humidity: 100% 
Shock: sustains 1.4m drop 


Manufacturer 
Litton Data Systems, Van Nuys, California. 
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AN/PSG-2 Digital Message 
Device 


The AN/PSG-2 digital message device (dmd) is a fully 
militarised processor-controlled portable source data 
entry terminal. The unit, as programmed, is used for fire 
request entries into the Army's Tacfire system. In the 
Tacfire application, the unit provides 20 fixed-format 
message types plus a free text selection. 

The operator is automatically directed through the 
entry sequence by the display. Entries are made via the 
keyboard either as direct data or as a multiple choice 
selection from a display menu. Illegal entries are 
prevented. Default values are automatically entered for 
non-essential elements. Completed messages are 
presented to the operator for review and editing as 


DSP BAT 


AN/PSG-2 digital message device 


AN/PSG-5() Fire Support Team 
Device 


The fire support team device (fist) is a processor- 
controlled, portable multi-channel data terminal/ 
computer. It is based on the AN/PSG-2 digital message 
device with the majority of its hardware common to that 
system. 

It can be functionally reconfigured to serve a variety 
of tactical roles such as the command terminal at fist 
headquarters or as the battalion level fire support 
element and the battalion or battery fdc. It can also 
perform the technical fire control computer function 
aboard self-propelled guns intended for autonomous 
shoot and scoot operations; and it serves as the 
technical fire control computer for the US Marine Corps 
artillery computer system. 

Display is provided by a 256-character, 5 x 7 dot 
matrix, dc plasma alpha-numeric panel. The 60-function 
keyboard is a rugged two-position flat membrane 


AN/TGC-5 and AN/TGC-12 
Teletypewriter Sets 


Teletypewriter set AN/TGC-5 consists of a transmit and 
a receive console. It is a semi-automatic teletypewriter 
set that sends, receives and monitors teletypewriter 
messages, using the Baudot, start-stop, 7.42 unit code 
signals. 

Messages are transmitted from, and received on, a 
perforated tape on which the text of the message is also 
printed. The set is used in fixed-station tape relay 
centres, or in tributary stations that are part of a tape 
relay network. Transmission and reception can be at 
either 60 or 100 words per minute on 20 or 60mA neutral 
signals. The set can be arranged for either half- or 
full-duplex operation, or to transmit signals on a 
ten-wire simultaneous basis. 

In addition to the open signal line alarm, automatic 
message numbering and automatic tape feed-out, there 
is a remotely controlled re-run transmitter and a 
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required. The unit has two active mission files, nine 
composed message files, four incoming message files, 
and one incoming message save. In addition, 100 
authenticators can be stored for automatic entry. An 
acknowledgement is sent upon message receipt. 

The display is a 256-character, low-power, high- 
brightness dot matrix plasma panel. It can be dimmed 
for night use. 

The keyboard is of watertight flat-panel pressure- 
sensitive design. It is illuminated for night use. 

The communications interface is designed to operate 
using standard military voice radios and wire line. The 
modem uses the standard Tacfire fsk protocol. The data 
is Hamming encoded by character and time dispersed 
in 16-character blocks, providing error detection and 
correction. 

The dmd is totally programmable, providing easy 
modification of functions or messages as required by 
doctrinal or operation changes. In addition, it can be 
programmed for other applications such as ballistics 
computation or message composition and editing. 


STATUS 

In production for US Army. An order worth $3.5 million 
was placed in 1979 and a further order for 1000 units 
worth $14.5 million was placed in 1981. 


TECHNICAL SPECIFICATION 

Operational features 

multiple mission files 

automatic defaults 

dynamic prompting 

incoming message cue 

composed message file 

automatic authenticator file 

Display: 256 characters (6 x 7 dot matrix), high 
brightness and contrast 

Keyboard: 60 keys, flat surface, pressure-activated and 
sealed 


switch design that is back-lit for night use. It is fully 
waterproof, removable by releasing four screws and 
easily repairable. An optional remote keyboard features 
a conventional QWERTY layout and is available with full 
switch travel. 

Input/output interfaces include four channels of 
baseband fsk for radio, crypto and wireline. The fist can 
service all these channels simultaneously and provide 
automatic radio/wireline net sensing. Each fsk interface 
provides time dispersion and Hamming error control in 
concert with the Tacfire protocol. MIL-STD-188C serial 
digital data ports are also available to enable fist to 
communicate with or control other devices such as 
printers, displays, tape decks, mass storage media and 
collocated fists. 


STATUS 
In service with the US Army and Marine Corps. 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


priority alarm lamp. The re-run transmitter enables the 
AN/TGC-5 to retransmit, on command, a previously 
garbled or faded message. The priority alarm lamp 
lights to indicate reception of a priority message. 

Teletypewriter set AN/TGC-12 is basically the same 
as the AN/TGC-5 except that it operates on 7.00 unit 
code and is readily adaptable for control from an 
external pulsing source. 


STATUS 
AN/TGC-5 is in service with the US Army. 


TECHNICAL SPECIFICATION 

Installation: fixed station 

Operational speeds: 60 and 100wpm. Quick-change 
gear sets for other speeds within range available 
Paper tape size 

transmitters: 22 and 17mm 

reperforators: 22mm only 

Tape capacity (reperforators) 

60wpm: 5h 20 minutes 

100wpm: 3h 10 minutes 
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Signal interfaces 

Tacfire compatible fsk 

1200-2400Hz mark-space, 600-1200 baud 
single/double block, time dispersed, Hamming encoded 
net monitor 

RS-232 serial digital, 150-9600 baud 
Vinson crypto variable serial interface 
intercom for operator warning tone 
pulse-width modulation 

Mtbf: 1600h 

Power supply 

internal: battery, type BB557 or BA5557 
external: 20-32V dc, MIL-STD-1275 
Temperature range 

operating: -40 to + 71°C 

storage: -62 to +71°C 

Altitude 

operating: 5000m 

Vibration: 1.59, 6-200Hz 

Height: 195.6mm 

Width: 287mm 

Depth: 94mm 

Weight: 4.41kg 


OPERATIONAL SPECIFICATION 
Bounce: MIL-STD-810C, Method 514 
Drop: MIL-STD-810C, Method 516 
Humidity: MIL-STD-810C, Method 507 
Salt fog: MIL-STD-810C, Method 509 
Immersion: MIL-STD-810C, Method 512 
Fungus: MIL-STD-810C, Method 508 
Rain: MIL-STD-810C, Method 506 
Dust: MIL-STD-810C, Method 510 
Sunshine: MIL-STD-810C, Method 505 
Emi: MIL-STD-461A 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


AN/PSG-5() fire support team device 


Rfi suppression: teletypewriter does not interfere with 
radio reception between 350kHz and 150MHz at 0.3m or 
more from radio antenna 

Power supply: 105-125V ac, 60Hz, sp at 10A 


TRANSMIT CONSOLE (EXCL TAPE HOLD) 
Height: 127.6cm 

Width: 50cm 

Depth: 52cm 

Weight: 101.1kg 


RECEIVE CONSOLE 
Height: 170.1cm 
Width: 66cm 
Depth: 51.4cm 
Weight: 137.4kg 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T- 12562 


Manufacturer 
Kleinschmidt Inc, Deerfield, Illinois. 


AN/TYQ-3A Tactical Data 
Communications Central 


The AN/TYQ-3A provides tactical data and voice 
co-ordination circuits for the Marine Corps Tactical Air 
Command Center (TACC) or Tactical Air Operations 
Center (TAOC). The system also performs the NADGE 


buffer function, wherein data is exchanged between US 
military and NATO data link systems. 

It meets the operational requirements of the TAOC 
and TACC for data communications, and incorporates 
the capabilities of five existing communication and 
buffering shelters into one shelter. The system provides 
TADIL-A (Link 11) data communications; interoper- 
ability between NADGE (Link 1), TADIL-A (Link 11), 
TADIL-C (Link 4A), TADIL-B and ATDL-1 data links; 


data and voice communications by hf or uhf and 
digital wireline communications (secure and clear); 
computerised translation and conversion of data link 
formats; centralised system control by one operator; 
and is certified for Tempest and crypto application. 
The AN/TYQ-3A is contained in a single S-141 
transportable shelter. An associated transport pallet 
holds the air-conditioning and heating equipment. 
When the system is in transit, the pallet also provides 
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storage for the hf antennas, hf couplers, and system 
cables. 

The shelter contains all of the radio, data terminal 
and data conversion sub-systems for receiving/ 
transmitting and processing messages as required by 
the TAOC, TACC, NADGE and other related systems. 
From the control console, a single operator has full 
control over data link allocations, shelter operation and 
the communication sub-systems, including security 
equipment. 

The system can be transported by land, sea or air and 
can be made operational within minutes of deployment. 
The gross weight of the shelter is 3311kg. The transport 
pallet, including stowed equipment, weighs 1742kg. 

Primary power requirements for the system are 
120/208 volts, 400Hz wye-connected at 15kW, excluding 
air-conditioning or heating power requirements. 

The system interacts with the TAOC through the 
CV-3644/TYQ-3A, a 333kbits/s serial interface con- 
verter. Interface and communication with the TACC is 
accomplished using the Type B interface specified in 
MIL-STD-1347 (ships). 

The system provides both clear and secure voice 
using cipher devices in conjunction with either two 
AN/URC-97(V) hf radios or two AN/GRC-171(V) radios. 
The voice sub-system interfaces the TAOC and TACC 
through five two- or four-wire telephone circuits. 


STATUS 

In service with US Marine Corps. 

Manufacturer 

Rockwell International, Collins Defense Communi- 


cations, Dallas, Texas. 


AN/TYQ-3A communications central 


AN/UGC-72 to —75 Teletypewriter 
Family 


This teletypewriter family consists of four separate 
militarised units: AN/UGC-72 tape reader, AN/UGC-73 
tape punch and printer, AN/UGC-74 page printer and 
AN/UGC-75 tape relay. Each unit is packaged in a 
combination case suitable for ‘transportation and 
operation. 

The family provides serial communication at 45.5, 50, 
75 and 150 baud in 7-unit code (Baudot) and 10- or 
11-unit code (ASCII): Interfaces include 6-volt de binary; 
130 volts ac, 20 or 60mA; and 1.5 volts dc, 7OmA. The 
units operate on 26 volts dc or 115/220 volts ac at 50, 60 
or 400Hz. 


AN/UGC-74A(V)3 
Communications Terminal 


The AN/UGC-74A(V)3 is a fully militarised microproces- 
sor-controlled record traffic communications terminal. It 
is Capable of storing up to 20 pages (32,000 characters) 
of data and provides prompting and editing features to 
facilitate original message composition. 

The printer uses either single-ply or multiple-copy roll 
paper or sprocket fanfold paper and is capable of 
printing at an average rate of 120 characters per 
second. The character set is the 64-character ASCII 
sub-set. Line length is programmable from 40 to 132 
characters. The printer is intended for use as either an 
intelligent record traffic communications terminal or as 
a stand-alone printer. 

The non-contacting Hall-effect keyboard provides 
roll-over capability to facilitate error-free typing. The 
keyboard is capable of generating the upper case, 
lower case, control characters and machine functions 
listed for a standard MIL-STD-1280 Class |, Type | 
keyboard. 

The communications interface is designed for 
maximum flexibility. Signals can be either conditioned 
diphase or nrz high or low level. Received messages are 
automatically stored. Message precedence and memory 
Management are under processor control. Program 
safeguards ensure that no message data is lost. 
Imminent memory overflow causes the printer to output 
memory contents automatically. Normal message 
output is under operator control. 

An auxiliary memory option, based on a megabit 
bubble device, provides 75 pages (128,000 characters) 
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All units meet US military rfiand undesired signal data 
specifications, are nuclear hardened, and meet military 
environmental specifications. They use low-power 
components for all logic functions, multi-hammer page 
printing and stepping motor paper advance. 

The tape reader has photo-electric sensing of tape 
perforations, variable tape widths and power input from 
15 to 30 watts. 

The tape punch and printer fully perforates and prints 
on paper tapes, stores tape on a supply reel or operates 
from an external fanfold supply. It prints either between 
feed holds or on the tape edge. Power input is 59 to 87 
watts. 

The page printer has a Baudot or ASCII keyboard, an 
80-character line, rotating print drum and 80 print 
hammers, and 12 characters to the printed 25.4mm. It 
stores paper on a supply roll or operates from an 


external fanfold supply, provides answer-back of 20 
selectable characters and has a power input from 54 to 
82 watts. 

The tape relay has a tape reader, tape punch, and 
printer and keyboard to permit tape preparation on-or 
off-line. The tape relay can also be used to relay 
messages from one line to another, or as a line monitor. 
ltincludes all features of its other family members except 
that it has a common line interface and one power 
supply. Power input is 76 to 89 watts. 


STATUS 
In service with US and other armed forces. 


Manufacturer 
Honeywell Inc, Tampa, Florida. 


AN/UGC-74A(V)3 terminal 


of non-volatile storage. A further option provides a relay 
function which allows data to be passed between 
communication terminals, off-line, as in a communi- 
cations centre. 


STATUS 

Total production expected to be about 8000 units. In 
addition to the US armed forces, orders have been 
placed by the Australian, Canadian and Greek armed 
forces. 


TECHNICAL SPECIFICATION 

Modes 

operational: full-duplex ASCII (ITA5) or Baudot (ITA2) 
codes 

transmission: message transmission from keyboard or 
internal memory, operator-initiated by key stroke 
command 
Reception: direct 
storage in 
composition 


message print-out or 
internal memory simultaneous 


message 
with 


AN/UGC-129(V)1 Tactical Record 
Traffic Teletypewriter 


The AN/UGC-129(V)1 tactical record traffic teletype- 
writer is a microprocessor-controlled, full-duplex, light- 
weight militarised terminal which provides high-speed 
printing with visual line display for aircraft, shipboard, 
fixed and mobile installations. 

The AN/UGC-129(V)1's modular structure and built-in 
test (bite) capabilities are said to enhance maintenance. 
Bite allows automatic power-up testing and fault 
identification at the module level. 

AN/UGC-129(V)1 contains a 16k random access 
memory; MIL-STD-1280 Type |, Class |, five-row 
keyboard; 40-character display; and extensive editing 
software. Features such as tab, phrase search and 
cursor control are provided. 

The AN/UGC-129(V)1 is a 120-character per second 
dot matrix impact printer which provides the 64-charac- 
ter ASCIl sub-set with ITA5 or Baudot codes of various 
line speeds to 2400 baud. On-line modes of operation 
include automatic transmit, manual transmit, poll 
transmit or receive transmit. 


STATUS 
In production for the US Air Force. 


AN/UGC-136AX Teleprinter 
Military Message Terminal 


The AN/UGC-136AX is a full military impact asr 
teleprinter designed for application in extreme ship- 
board, ground and airborne environments. It includes 
an internal solid-state memory of 20,000 characters with 
full message composition and editing facilities. Pin 
matrix printing is combined with programmable micro- 
processor electronics, resulting in a teleprinter that can 
interface with existing equipment and the most 
sophisticated automatic data communications systems 
currently being developed. The modular design allows 
the AN/UGC-136AX to be configured to provide 
optional one-line display and bulk storage capabilities. 
It has been certified as approved for service use by the 
US Navy. 


STATUS 
In service with the US Navy. AN/UG-136BxX variant in a 
combined purchase for US Navy and Japan in late 1987. 


TECHNICAL SPECIFICATION 

Modes: asr, ksr, ro, compose and edit 
Message storage: 20,000 characters, up 
messages 

Data rates: 50, 75, 100, 110, 150, 200, 300, 600, 1200, 
2400bits/s selectable 


to 40 


AN/UGC-141(V) Fixed Record 
Communication Terminal and 
8000 NATO Communications 
Terminal 


The AN/UGC-141(V) fixed record communication ter- 
minal is a Z-80 microprocessor-controlled system. It 
consists of a teletypewriter control module which 
contains a page printer, system microprocessor, 
electronics and system interfaces; a keyboard; a visual 
display unit) and a record storage device. The 
self-contained terminal provides full-duplex communi- 
cations, compose and edit functions, message handling 
and storage as a single-channel Autodin model | 
Operation, or a three-channel point-to-point operation. 
The AN/UGC-141(V) can also operate using the ANSI 
X3.28 polling protocol or the Air Weather Network 
protocol. The 8000 configuration provides an interface 
for operation with the NATO/TARE switch. The 8000 


AN/UGC-141(V) terminal 
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Mtbf: 3600h demonstrated at 100% duty cycle 
Operational speed 

ASCll: 75, 150, 300, 600, 1200 and 2400 baud 

Baudot: 45.5, 50 and 75 baud 

Print speed: 60 characters/s minimum, average 120 
characters/s English text 

Paper: roll or sprocket fanfold 


Memory: 32,000 characters random access and 


128,000 characters non-volatile bubble memory 
Power supply: 26V dc or 115/230V ac 


AN/UGC-129(V)1 teletypewriter 


TECHNICAL SPECIFICATION 

Interface: MIL-STD-188; low voltage; multiple current 
loops; AUTODIN mode 1; USCSB-11-11; KW-7, KG-30 
and KW-80 crypto; satellite (AFSATCOM) 

Code (bit serial) 

ASCII synchronous and isochronous: 7-bit, selectable 
parity 

ASCII asynchronous: 7-bit, plus start, stop, selectable 
parity 

Baudot (ITA2) asynchronous: 5-bit, plus start, stop 
parity (ASCII): operator selectable odd, even, none 


AN/UGC-136AxX teleprinter 


Code sets: ASCII (ITA5) or Baudot (ITA2) 
Character fount: dot matrix, 5 dots wide x 7 high 
Character spacing 

horizontal: 10/25.4mm 

vertical: 6/25.4mm 

Line length: 80 or 69 characters, selectable 

Print speed: 120 characters/s, bi-directional 

Paper type: standard, carbon or pressure-sensitive 
Paper size: 216mm wide, up to 127mm roll diameter 
Copy capacity: original plus 2 copies 
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OPERATIONAL SPECIFICATION 
Environmental: to relevant sections of MIL-STD-810 


Manufacturer 
Honeywell Inc, Tampa, Florida. 


Operational speeds 

interface: 8 selectable baud rates from 45.5-2400 
print: 150 characters/s dot matrix impact 
Printing and format 

69-80 characters, adjustable line length 
horizontal: 10 characters/25.4mm 
vertical: 3 or 6 lines/25.4mm 

single or double line feed 

Internal paper roll: 216mm wide x 127mm diameter, 
friction feed, single or multi-copy 

Mtbf: 2400h 

Mttr: 15 minutes (module replacement) 
Power supply: 115/230V ac, 47-440Hz, sp 
Consumption 

printing: 300W 

standby: 180W 

memory save; 65W (28V dc) 
Temperature range: -40 to + 55°C 
Height: 241mm 

Width: 483mm 

Depth: 387mm 

Weight: 23kg 


OPERATIONAL SPECIFICATION 
Airborne: MIL-E-5400 
Ground: MIL-E-4158 


Manufacturer 
Tracor Aerospace Inc, Austin, Texas. 


Paper loading time: <1 minute 

Keyboard: 4-row, MIL-STD-1280, Type |, Class | 

Mtbf: 2014h at 90% confidence level demonstrated 
Mttr: <15 minutes at organisational level 

Power supply: 115V ac + 10%, 47-66Hz, sp, 250W max 
Height: 216mm 

Width: 401mm 

Depth: 584mm 

Weight 

incl paper: 32kg 


The AN/UGC-136AX has successfully passed a qualifi- 
cation programme consisting of the following: 
Temperature range 

operating: 0 to + 50°C 

storage: -62 to +71°C 


OPERATIONAL SPECIFICATION 

Humidity: MIL-STD-810C 

Vibration: MIL-STD-167-1 (Type |) 

Shock: MIL-S-901C, Class | harsh mount 
Airborne noise: MIL-STD-740B, Grade A, Type III 
Salt fog: MIL-STD-810C, Method 509.1 
Enclosure: MIL-STD-108 (open protected) 
Emi/eme: MIL-STD-461B 


Manufacturer 
E-Systems ECI Division, St Petersburg, Florida. 


saaethens 
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also enables multi-port operation for special NATO 
applications. 

The modular design approach provides a variety of 
configurations such as printer only; keyboard and 
printer; keyboard, visual display, and printer; and 
keyboard, printer, display and magnetic tape storage. 

Up to 9600 baud ASCIl and 150 baud Baudot 
communication data rates are selectable via a three- 
port i/o interface. The terminal can support a range of 
different user operational applications. One version of 
the 8000 is designed to operate with an internal fibre 
optic modem. 

The printer is a dot matrix unit with a throughput of 
240 characters per second and variable line length, 
single/double line feed and a fanfold paper feed 
mechanism. 

The keyboard is a standard ASCIl keyboard 
(128-character set) with function control keys. The vdu 
displays 24 lines, 80 characters per line, with three full 
pages of data storage. Tilt and brightness controls are 
standard on the vdu. 
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The record storage device contains three magnetic 
tape drives for message storage capability. Each 
magnetic tape cartridge stores 300,000 characters. 


STATUS 
In service with US Air Force, DoD, NATO and SHAPE. 


TECHNICAL SPECIFICATION 
Operational speeds 
communication: 11 
45.45-9600 

print: 240 characters/s throughput 

Interface: MIL-SFD-188-114 (low level), RS-232C inter- 
operability, RS-449 EIA, Autodin mode |, NATO/TARE, 
ANSI X3.28 polling, Air Weather Network polling 
Coding: ASCII synchronous, asynchronous, isochron- 
ous, Baudot 

Vdu: 304mm P-4 phosphor crt, 24 displayed lines, 80 
characters each 

Mtbf: 2400h 

Mttr: 30 minutes 


selectable baud rates from 


Power supply: 120/220/230/24V ac, 47-63Hz 
Consumption: 500W max 

Temperature range: 0 to + 50°C 

Relative humidity: 5-95% 

Altitude: 3000m 

Keyboard, printer, vdu configuration: 
Height: 559mm 

Width: 508mm 

Depth: 818mm 

Weight: 40.9kg 


OPERATIONAL SPECIFICATION 
Emi: MIL-STD-461/462 


Manufacturer 
Tracor Aerospace, Austin, Texas. 


AN/UGC-143A(V) Teleprinter 


The AN/UGC-143A(V) US Navy standard teleprinter is 
offered in three configurations: receive only (AN/UGC- 
143A(V) 1, 2) keyboard send/receive (AN/UGC- 
143A(V)3) and automatic send/receive (AN/ 
UGC-143A(V)4). All models meet MIL-E-16400 and are 
Tempest qualified to NACSIM 5100A. 

The teleprinter comprises an electronic module 
containing the message buffer memory, message 
segmentation and routing logic, communications and 
crypto ports, bulk storage and reader/punch ports and 
power supply. The other modules are the printer, 
keyboard/display module and bulk storage module. 
The latter contains the tape drive, drive electronics, 
message file logic, bulk storage buffer and function 
control switches. The terminal has a 150 characters 
per second, 80 column dot matrix printer, permits 
composition, editing, receiving and transmitting and 
data storage, and is compatible with most common 
cryptographic and paper tape reader/punch devices. 


AN/UPQ-3(A) Data Link 


The AN/UPQ-3(A) is a wide-band data communications 
system designed to provide full-duplex, two-way digital 
communications between an aircraft with reconnais- 
sance payloads and a surface terminal. The two major 
equipment groups of this system are a miniaturised 
airborne terminal set AN/UPQ-3(A) and a surface 
terminal station AN/TSC-98. The surface terminal 
consists of a militarised environmental shelter contain- 
ing data processing equipment and a remote tracking 
antenna mounted on an M-890 trailer. 

The link provides for secure and jam-resistant uplink 
transmission of commands and voice, and for downlink 
transmission of wide-band reconnaissance sensor data 
from one or multiple sensors, together with secure 
pilot's voice, aircraft navigation data and status 
telemetry data. The surface terminal can also determine 
and display the sensor aircraft position, accurately 
track the sensor aircraft, plot its position on a 
navigational chart and provide aircraft position co- 
ordinates for the system users. 


STATUS 

The AN/UPQ-3(A) system is one development in a family 
of wide-band data links which have evolved over a 
period of several years, and which have logged 
over 34,000 mission hours of actual operational 
reconnaissance flights, with a proven system availability 
of over 98 per cent. 


Manufacturer 
Unisys, Salt Lake City, Utah. 


AN/URQ-—33(V) Joint Tactical 
information Distribution System 
(JTIDS) Terminal 


The AN/URQ-33(V) Joint Tactical Information Distribu- 
tion System (JTIDS) Class 1 terminal is used by the US 
and NATO to provide jam resistant digital and voice 
communications in ground and airborne command 
centres. It is produced in three configurations: AN/ 
URQ-33(V)1 for US and NATO E-3A flying surveillance, 


AN/URQ-33(V)2 Class 1 JTIDS terminal located in 
front-line ASIT 


Operation in ASCII, ITA2 and ITA2 Weather Data modes 
is possible. The equipment is capable of archival 
storage of up to 1344 2kbit messages and has an 
average access time of 45 seconds. The electronic 
module has a power requirement of 115 volts ac, 
50/60Hz, 125 watts, measures 215 x 215 x 431mm and 
weighs 12kg. The printer module requires 115 volts ac 
50/60Hz, 200 watts, measures 215 x 424 x 431mm and 
weighs 24kg. The keyboard/display module derives its 
power supply from the printer module, measures 73 x 
424 x 226mm and weighs 4kg. The bulk storage 
module needs 115 volts ac at 150 watts, measures 215 
x 215 X 482mm, and weighs 14kg. 


STATUS 
Delivered to the US Navy. 


Manufacturer 
North Atlantic Industries, Hauppauge, New York. 


AN/UGC-1434(V) teleprinter 


command and control centres; AN/URQ-33(V)2 for 
ground-based Adaptable Surface Interface Terminals 
(ASIT) used to provide AWACS information to the US 
Army’s air defence system; and AN/URQ-33(V)3 for 
NATO's ground-based Airborne Early Warning Ground 
Environment Integration Segment (AEGIS) which inte- 
grates AWACS information into existing ground 
consoles. 

Formerly Known as the Hughes Improved Terminal 
(HIT), the terminal provides continuous communi- 
cations exchange resulting in an information pool 
constantly updated by participants’ contributions and 
available to all members of the network. It uses time and 
frequency spectrums for more data capacity and more 
jam resistance than conventional systems. Spread 
spectrum, data interleaving and frequency hopping are 
among the techniques used. Each terminal consists of a 
communications processor, signal processor, transmit- 
ter, receiver, high-power amplifier, and control and 
display panel. The contracting agency is a Joint Service 
Program Office in the Electronic Systems Division of the 
US Air Force Systems Command. 


STATUS 

Terminals were delivered during 1982/3, with more 
than 50 expected to be produced in the various 
configurations. First production Class 1 terminals went 
operational on one of NATO's E-3A AWACS and at one 
AEGIS site in Europe in 1984. By the end of 1984, all 18 
NATO AWACS and all of the 36 AEGIS ground sites were 
operational with AN/URQ-33(V) terminals. 


Manufacturer 
Hughes Aircraft Co, Ground Systems Group, Fullerton, 
California. 


AN/URQ-—34 SOTAS 


The AN/URQ-34 is an anti-jam tactical data trans- 
mission system built to support US Army real-time 
combat support sensors. It is a generic, plug-compatible 
Modular Integrated Communications and Navigation 
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JTIDS installation on board E-3A AWACS 


Sub-system (MICNS), developed in conjunction with 
ERADCOM as part of the Stand Off Target Acquisition 
System (SOTAS). It uses fast frequency-hopping 
technology. 

Although SOTAS engineering development was 
discontinued, the AN/URQ-34 was delivered and 
compiled what is said to be an impressive track record 
in testing, including evaluation by the DVAL Joint Task 


Force. Development has now been continued and has 
resulted in further miniaturisation, weight reduction and 
performance enhancement. Versions were produced 
for deployment on rpvs. 


Manufacturer: 
Cubic Defence Systems, San Diego, California. 


AN/USC-—35(V) Link 11 Digital 
Data Communication System 


The AN/USC-35(V) is a cabinet-contained data com- 
munication system designed for installation and 
interface with existing shipboard computer and com- 
munications facilities. It contains the necessary radio 
and data terminal modem equipment to allow ship-to- 
ship, ship-to-shore or ship-to-air tactical communi- 
cations. The system is specifically designed for 
installation on small ships but can be arranged in 
multiple cabinet configurations to satisfy large ship 
requirements. This system, when fully implemented, 
allows shipboard data or voice subscribers to exchange 
information via hf or uhf radio circuits. The 1kW hf radio 
and associated data terminal set provide simplex 
transmission and reception in either voice, high-speed 
digital data or cw signals. The data terminal set is 
programmable. The uhf radio system, when implemen- 
ted, provides simplex high-speed data or voice 
communications. 

The AN/USC-35(V), with the exception of the data 
terminal control and hf remote-control, is contained 
within an environmentally-protected enclosure. The 
cabinet contains the power and central distribution 
units, the fault isolation and control sub-systems, the hf 
radio set, an optional uhf radio set, a data terminal, 


AN/USQ-76(V) Data Terminal Set 
(MX-—512) 


The AN/USQ-76(V) is a totally self-contained digital 
data terminal set which provides all required modem 
and network control functions in a TADIL-A NATO Link 
11 system using either hf or uhf radio equipment. It can 
be operated as a picket or TADIL-A net control station. 
As anet control station it accepts picket addresses from 
a computer or optional address control panel which 
provides up to 64 addresses in modules of 16 addresses 


radio frequency interference filtering, cooling, and 
external interface electronics. Interfaces accommo- 
dated include hf multicoupler, hf and uhf voice, digital 
subscriber, and primary power per MIL-STD-761 Type |. 

Each of these interfaces is handled by adaptor 
modules where required or by component choice and 
mechanical adaptation for primary power and cooling. 
A warning signal sounds when the temperature 
exceeds 60 +5°C. An unsafe condition activates and 
automatically de-energises the cabinet equipment 
when the air temperature exceeds 71 +5°C. 


STATUS 

In production for the US Navy since in mid-1981. Four 
systems now in service as part of the MULTOTS (Multi 
Unit Link 11 Test and Operational Training System). 
Orders have also been received from a number of 
NATO countries, including the Netherlands which has 


purchased 12 systems with programmable data 
terminals. 

Manufacturer 

Rockwell International, Collins Defense Communi- 


cations, Richardson, Texas. 


AN/USC-35(V) digital data communication system 
(right) with AN/URC-97(V) radio set control unit and 
C-10611/USQ-79 integrated data terminal set control 

unit (left) 


each. It is designed to operate in ship or ground 
installations. 


TECHNICAL SPECIFICATION 

Data rates: 1364 and 2250bits/s (TADIL-A) 

Tone library: 15 data tones plus doppler tone 

Doppler correction: + 75Hz, 3.5H2/s tracking rate 
Computer interface: serial or parallel 

Reception: usb, Isb, manual or automatic diversity, 
operator selectable 

Power supply: 115V ac, 47-440Hz, sp or 230V ac, 
47-63Hz, sp 

Height: 270mm 


Width: 483mm 
Depth: 560mm 
Weight: 37kg 


OPERATIONAL SPECIFICATION 
Environment: qualified to MIL-E-164006 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 
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The AN/USQ-83 data terminal set high-frequency 
programmable digital modem, is a multi-mode micro- 
processor-implemented digital data link component 
that is designed for multi-platform and multi-service 
use, 

It is ruggedised for shipborne, airborne, and ground- 
based applications. The modem is packaged in 1 ¥,-atr 
long configuration with an integral operator display 
control panel that can be removed and installed on an 
MS23212 airborne remote-control unit for remote 
operation of the modem. 

Four different modem programs are contained in the 
AN/USQ-83 programmable read-only memory firmware. 
The programs are assembled in modular fashion and 
can be easily modified and adapted to other modem 
applications. 

The operator display control panel is a general- 
purpose’ keyset entry interactive panel that uses the 
modem microprocessor to prompt an operator in his 
selection of modem modes and operating parameters. 
Since the operational programs are contained in the 
modem microprocessor, no hardware reconfiguration 
is necessary when changing the resident modem 
programs. 

The AN/USQ-83 has a special non-volatile memory 
circuit which enables the modem to immediately reset to 
its last operating configuration preceding a power loss. 
The modem is constructed in a modular manner with 
plug-in circuit cards, power supplies and front panel. 


STATUS : 

The subject of a $10.4 million contract placed by the US 
Navy Space and Naval Warfare Systems Command. Full 
scale engineering development models were delivered 
in late 1986. 


TECHNICAL SPECIFICATION 
Modes 

TADIL A/Link 11 

VFCT (fleet broadcast) 
MIL-STD-188C 16-tone psk 
DataA 


AN/UYQ-—30(V) Tactical Computer 
Terminal 


The tactical computer terminal (tct) is a fully militarised, 
general purpose data processing, display and com- 
munication terminal intended for army field use at all 
echelons in a variety of mobile tactical applications. It is 
designed to facilitate the collection, generation, review, 
analysis and distribution of tactical information both in 
textual and graphics modes. 

Three versions of the equipment are the AN/UYQ-30 
with 5 Megabyte memory, the AN/UYQ-30(A) with 8 
Megabyte memory, and the AN/UYQ-30() with 100 
Megabyte memory. 

The capabilities of the tct include: computation, data 
entry, message composition and editing, validation, 
processing, storage, message filing, data base man- 
agement, display, printout, transmission/reception, and 
monitoring of digital and voice messages over standard 
existing and planned army tactical communications 
equipment. The tct communicates over two independent 
full or half duplex ports. 

The tct design is modular in both hardware and 
software. Hardwaresmodularity is achieved through the 
use of many different peripherals including bulk 
memory devices. 

The tct's basic system modules are the 
CP-1414A/UYQ-30 display/keyboard processor, the 
J-3696A/UYQ-30 junction box, the RD-463/UYQ-30 
magnetic tape recorder, the RP-271A/G line printer/ 
plotter, the RD-508/G flexible disk recorder, the 
PP-7607/G power supply, and the SB-4057/UYQ power 
distribution unit. 

The CP-1414A/UYQ-30's plasma panel is mounted 
angularly to enhance viewer use while seated or 
standing. To superimpose panel information over a 
standard army paper map, the operator clips a map 
onto a slide and inserts it behind the panel through an 
entry slot to the left of the panel. This function can be 
performed while seated. 

Variable function keys are located about the panel 
perimeter and are programmed by the user to provide 
access to selected standard data such as map symbols 
from a standard symbol library. 

The display/keyboard contains four microprocessing 
units: one 16-bit Motorola MC68000 for user application 
processing, two MC68000s (one for each channel) for 
communications i/o processing, and one for external 
peripheral devices i/o processing. Each processor has 
its own memory. 
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AN/USQ-83 data terminal modem 


Interfaces 

MIL-STD-1553B (higher order control) 
MIL-STD-188/114 (remote-control) 
MIL-STD-1397 (ntds type A slow) 
audio, OdBm, 600 ohms, balanced 
Data rates: 75, 150, 300, 600, 
(75-150bits/s option) 

Diversity 

in-band: 75-1200bits/s 

frequency or space: 75-2400bits/s 
Mtbf: 3000h 

Power supply: 115/220V ac, 50-400Hz, sp 
Consumption: 95W 


1200, 2400bits/s 


RP-271A/G line printer 


PP-7607/G power supply 


J-3696A/UYQ-30 junction box 


Temperature range: 0 to + 50°C 
Weight 

controller: 6.8kg 

modem: 15.9kg 


OPERATIONAL SPECIFICATION 
Environment: to MIL-E-16400/-5400 


Manufacturer 
GTE Government Systems Corp, 
Massachusetts. 


Needham Heights, 


RD-463/UY Q-30 magnetic tape recorder 


CP-1414A/UYQ-30 display/keyboard processor. 


The J-3696A/UYQ-30 connects communication de- 
vices to the tct (radios, switchboards, etc.) 

The RD-463/UYQ-30 magnetic tape recorder con- 
tains two tape transport cartridges, one of which serves 
as an initial loading device for loading system 
programs. The other is used for reading, writing, and 
retaining initialisation data. The system program 
cartridge is completely inhibited from writing under 
normal circumstances. This feature can be overridden 
only by a guarded emergency purge switch which may 
be used to purge all information contained on both 
tapes. 

The RP-271A/G printer is an 80-column, noiseless, 
non-impact type capable of 1200 lines per minute. It 
produces hard copy printout of data and messages, 
diagnostic data and errors, and accomplishes system 
logs. The unit also provides for plotting of graphics data 
at 8400 lines per minute. 

The RD-508/G flexible disk module is a random 
access memory device providing in excess of five 
million bits of auxiliary storage for the the tct on 
inter-changeable floppy disk media. 


ARX M 544 Intelligent 
Communications Controller 


The ARX M 544 is a dual board, four-channel intelligent 
communications controller designed for military use. It 


BCM 2000 Processor 


The BCM 2000 is a forward error correction communi- 
cations processor for combined random and burst 
errors. Its makers claim that it can improve a ber of 10°° 
to better than 10°'° with as little as 25% redundancy. It 
has full duplex operation at channel speeds from 
300bits/s to 64kbits/s. A large number of coding and 
interleaving options are selectable from front panel 
controls. 

The BCM 2000, which is designed for use with dds, 
isdn and synchronous leased line applications, has a 
MIL-STD-188 input/output option. It measures 88 x 432 
x 432mm and weighs 9.07kg. 


Manufacturer 
Cyclotomics Inc, Berkeley, California. 


BCM 2000 processor 
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SB-4057/UYQ power distribution unit 


When 28 volts de is not available, the PP-7607/G 
power supply accepts inputs of 50Hz, 60Hz, or 400Hz ac 
power and converts it to 28 volts dc. Output is 50 to 2500 
watts. 


has a programmable baud rate generator for each 
serial channel and an on-board microprocessor 
communications control. This processor, together with 
this on-board random access memory, programmable 
timers/counters and interrupt control is designed to give 
efficient communications operations management. 
When the ARX M 544 is utilised as a bus master, the 
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The SB-4057/UYQ power distribution module accepts 
28 volts dc input from the power supply and provides 
seven outlets for distribution of power to remote devices. 
Two of the outlets are secure. 


STATUS 

The tct has been operated in Europe by the US Army 
since 1982. Further deployment to other US Army 
locations such as South Korea is scheduled for the 
future, Also being evaluated by a number of overseas 


countries. Latest contract valued at $45.1 million 
covered 103 enhanced tcts. 

Manufacturer 

The Singer Co, Librascope Division, Glendale, 
California. 


on-board cpu controls total system operation accessing 
on board functions as well as memory and i/o 
expansion. Interconnections are through a 240 pin 
connector. 


Manufacturer 
Aeroflex Laboratories. 


BR3410 Traffic Controller System 


The BR3410 traffic controller system provides a 
semi-automatic message store and switch for teleprinter 
traffic. It comprises two distinct elements: a major 
message centre and up to 16 minor message centres. 

A major message centre consists of a BR8411 
teleprinter network controller, a time-diversity modem, 
up to four vdus or other types of teleprinters, up to four 
page printers and an hf/ssb (or land-line) 3kHz 
communications channel. 

A minor message centre consists of a BR38412 
teleprinter control unit, an appropriate time-diversity 
modem, one vdu or other type of teleprinter, one or two 


Briefcase Terminal 


The briefcase terminal (bct) is a lightweight, portable, 
intelligent communications and display terminal in- 
tended for use by commanders at all echelons of the US 
Air Force, Army and Marine Corps. Designed especially 
to help commanders co-ordinate troop actions quickly 
and efficiently, the bct provides simultaneous communi- 
cation over six separate radio or wire nets and 
presents commanders with a 305 x 114mm interactive 
alpha-numeric and graphic display. Up to three 
ancillary devices can be connected simultaneously to 
the bet. These may include a digitiser, a typewriter 
keyboard, a printer, and a mass storage device such as 
magnetic tape or floppy disc. 

Key elements are the led modules; the transparent 
membrane switch; the ram memory packages; the 
hybrid 188C interface, which can transmit at up to 
38.4kbits/s for each of three channels; and the 
programmable hybrid modem, which offers fsk rates 


page printers and an hf/ssb (or land-line) 3kHz 
communications channel. 

The time-diversity modems which can be used with 
the BR8410 include the BR6028 (fixed service), BR6048 
(land-sea mobile) or BR6078 (airborne) units for 133 
words-per-minute transfer operation. 

The BR3411 teleprinter network controller consists of 
a message store, four full-duplex send-input ports, 
one send-output port, one receive-input port, four 
receive-output ports and a message flow controller. The 
four send-input ports allow keyboard entry of messages 
into the system. The four receive-output ports can be 
configured in several ways. These include one for 
printing hard-copy of outgoing messages, one for 
printing hard-copy of incoming messages, one for 


ranging from /5bits/s to 2.4kbits/s, and digital baseband 
rates ranging from 75bits/s to 16kbits/s simultaneously, 
on up to six channels. Net busy sensors automatically 
prevent transmission when radio nets are being used. 
The bct’s modems are fully compatible with a range of 
field radios and secure equipment. 

The bet will interoperate with the US Army Battery 
Computer System and Tacfire systems. When used with 
its map digitiser and graphics capability, it will provide a 
graphic picture of the battlefield to aid the commander 
in making decisions related to technical and tactical fire 
control at the battery and battalion level. 

The entire terminal is housed in a case which is 
457mm wide, 279mm high and 152mm deep, and weighs 
just over 16.3kg, including a military standard lithium 
battery which will power the unit for up to 12 hours. A 
24-volt vehicular power interface is also an integral part 
of the unit. 


STATUS 
In production. 


recording message transactions and one for use as a 
spare. The send-output and receive-input ports are 
connected to the time-diversity modem and, subse- 
quently, to the radio channel. 

The BR3412 teleprinter unit controller consists of a 
message store, one full-duplex send-input port, one 
send-output port, one receive-input port, one receive- 
output port and a message flow responder. Operation is 
similar to the BR3411. 


STATUS 
In production. 


Manufacturer 
BR Communications, Sunnyvale, California. 


Briefcase terminal 


462 


TECHNICAL SPECIFICATION 

Communications interfaces: fsk, digital wide-band, 
MIL-STD-188C 

Compatibility: AN/PRC-41A, AN/PRC-75A, 
AN/PRC-77, AN/GRC-125, AN/GRC-160, AN/PRC-104, 
AN/PRC-105, AN/VRC-12, AN/GRC-171, AN/PRC-68, 
AN/UXC-4, AN/UGC-74 printer, and two- or four-wire 
with adaptor 
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Power supply: 28V/24Ah lithium battery, external 115V 
ac with adaptor, 24V dc vehicle power with adaptor 
Temperature range 

operating: -40 to + 71°C 

storage: -57 to + 71°C 

Altitude 

operating: to 8000m 

storage: 16,000m 


Immersion: to 1m 

Vibration: transport in ground vehicles, watercraft or 
aircraft 

Relative humidity: 100% 


Manufacturer 
Litton Data Systems, Van Nuys, California. 


C/3R Tactical Packet Switching 
Node 


The C/3R packet switching node is intended for use as 
a data concentrator and transport switch to all 
heterogeneous computers to interoperate in the tactical 
environment. The device conserves communications 
bandwidth by concentrating host data traffic from a 


deployed location and dynamically allocating band- 
width on a per packet basis over tactical communi- 
cations channels. Features include a _ 12-port 
configuration (2 high speed ports up to 64kbits/s and 10 
low-to-medium speed ports up to 19.2kbits/s, which 
connect any combination of networks and X25 hosts. 
The C/3R also supports closed user groups, up to 99 per 
port, and X75, Physical interfaces include 
RS-232(V24/V28) and MIL-STD-188-114. Host line 
speeds are 1.2 to 64kbits/s and trunk line speeds 4.8 to 


64kbits/s. The C/3R requires 100 to 120 volts ac, 3 amps, 
or 200-240 volts ac, 1.5 amps, at 47 to 63Hz, 250 watts. 
The device measures 177 X 482 x 558mm and weighs 
22kg. 


Manufacturer 
BBN Communications Corp., Cambridge, 
Massachusetts. 


CMT 601 Intelligent Terminal 


The CMT 601 intelligent terminal is a stand-alone 
communications terminal designed to the requirements 
of MIL-E-16400. It consists of a plasma display, an 
alpha-numeric keyboard and 48kbytes of user memory 
for message editing and generation. The CMT 601 
contains a complete text editor which includes four- 
direction cursor control, home, line and character 
insert, line and character delete, carriage return, new 
line, repeat and page and line wrap-around. 

The CMT 601 keyboard conforms to MIL-STD-1280, 
Type 1, Class |. In addition, there are 11 special function 


CV-3510A/UG Signal Data 
Converter 


The CV-3510A/UG signal data converter is used for 
radioteletype reception. It employs single-band in-band 
diversity where the standard fsk signal is processed as 
two independent signals, each carrying the same 
information and separated in frequency by the shift. 
These two signals are combined and detected in a 
patented decision directed in-band diversity corrector 
circuit. The result of this signal processing yields full 
two-channel diversity improvement from the single- 
channel fsk signal, thereby reducing the effect of 
selective fading of mark and space signals due to 
multi-path propagation. 

Existing signal data converters such as_ the 
CV-483/URA-17 and CV-2460/SGC do not exploit the 
inherent in-band diversity characteristics of fsk signals 
and will not perform under conditions of severe 
selective fading due to multi-path propagation. The 
CV-3510A/UG group (AN/URA-17E) is interchangeable 
with the CV-483/URA-17. 

Similar performance specifications will be present in 
the new CV-3510B/UG. Independent transmit and 
receive is one of the several enhanced capabilities over 
the CV-3510A/UG. The CV-3510B/UG is a replacement 
for the CV-2460/SGC signal data converter. 


STATUS 
Over 400 CV-3510A/UG have been supplied to the US 
Navy. 


Data rates 
clear: up to 150 baud 
secure: 45.5, 50, 75 and 150 baud 


RECEIVE CHARACTERISTICS 

Audio input: 0dBm at 600 ohms or 150 ohms balanced 
or unbalanced 

Response: linear phase (Bessel) 

Dynamic range: 40dB 

Spurious rejection: 40dB 

Probability of error: within 3dB of theoretical curve per 
MIL-STD-188C 


keys and 11 text edit keys. The special function keys can 
be defined by user requirements, 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Mode: full-duplex 

Data rate: up to 19,200kbits/s 

Keyboard: 79 keys 

Display format: 6 < 10 dot matrix, 80 characters/line 
Power supply: 115V ac, 400Hz 

Temperature range 

operating: -20 to +55°C 


Height: 260mm 
Width: 446mm 

Depth: 457mm 

Weight: 18kg 


OPERATIONAL SPECIFICATION 

Humidity, salt fog, dust and explosion: 
MIL-STD-810 

Vibration: meets MIL-STD-167 

Shock: meets MIL-S-901 


meets 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


CV-3510B/UG data converter 


TECHNICAL SPECIFICATION 


Modes 

Mark frequency 
vif 1kHz 
If 915Hz 
hf 1.575kHz 
multi-path 1.615kHz 
uhf 500Hz 
TRANSMIT CHARACTERISTICS 


Audio output: 0dBm at 600 ohm or 150 ohm balanced 
or unbalanced 

Frequency stability: + 5Hz 

Total harmonic distortion: 1% 

Mibf: 20,000h 

Power supply: 115 or 230V ac, 48-420Hz, at 35W 
Height: 88.1mm 

Width: 435mm 

Depth: 431.8mm 

Weight: 11.025kg 


Space frequency Shift 
1.05kHz 50Hz 
1,085kHz 170Hz 
2.425kHz 850Hz 
1.785kHz 170Hz 
700Hz 200Hz 


OPERATIONAL SPECIFICATION 


Temperature, humidity, shock, vibration, bench 
handling and emi: designed to requirements of 
MIL-E-16400 
Manufacturer 


Gould Inc, NAVCOM Systems Division, El Monte, 
California. 


Data Exchange System 


The data exchange system features the data exchange 
module (dem) and the data exchange cartridge (dec), 
which together provide a means of transferring stored 
data to and from the MIL-STD-1553B data bus. 

The dec contains 64kbytes of non-volatile cmos 
eeprom memory. The shirt-pocket size of the cartridge 
permits transportability of mission presets, voice tem- 
plates and mission data. The cartridge is inserted into 
the dem, enabling data to be up-loaded or down-loaded 
via the 1553 data bus. 

The dem is powered from 28 volts dc and offers a 
MIL-STD-704 primary power supply. Operating power 
for the cartridge is supplied from the same power 
supply. Power consumption is less than 30 watts. 


STATUS 
In service with US Air Force. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


Data exchange module and cartridge 


Digital Communications Terminal 


The digital communications terminal has evolved from 
the lightweight digital command terminal to incorporate 
further refinements in packaging, man-machine inter- 
face and communications capabilities. The units are 
programmable for a variety of applications, including 
the provision of artillery target information, surveying, 
tracking of low flying aircraft and informing com- 
manders of the position of friendly and hostile forces. 
They provide alpha-numeric and graphic data ona 1/6 
x 114mm led display, and weigh 1.8kg. 


STATUS 

The US Marine Corps and the US Air Force have 
ordered 1545 units and by mid-1984 had accepted more 
than 50 units for operational tests. 


Manufacturer 
Litton Data Systems, Van Nuys, California. 


Digital communications terminal in SHORAD concept 


DmC 1000 Military Strip Printer 


The DmC 1000 is a digital non-impact strip printer 
designed for military applications at altitudes over 
15,000 metres. Weighing less than 1.8kg, the 65-charac- 
ter per second asynchronous printer is designed to 
MIL-I-6181D and MIL-STD-461 for emi, and MIL-E-5400 
for shock and vibration. The unit measures 76 x 76 x 
216mm (with power supply) and has an mtbf in excess of 
20,000 hours. 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


DmC 1500 Series Printers and 
Printer/plotters 


The series comprises the DmC 1500PP and DmC 
1500p non-impact page printer/plotters, and the DmC 
1500AF non-impact page printer. The PP and yp 
versions are fully qualified under MIL-E-16400 and 
MIL-E-4158, the latter being microprocessor driven. 
Both operate asynchronously at any speed up to 
1200-lines per minute, 80-characters per line, using the 
standard ASCIl 64-character sub-set or any other 
64-character code as an option. In the graphics mode 
they will plot 13,200-dot lines per minute with 480-dots 
per line (66-dots per 25.4mm). Power required is under 
200 watts at commercial or aircraft frequencies (47 to 
440Hz). Electronics are all solid-state military grade 
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components, with no moving parts except the paper 
advance mechanism which is driven by a stepping 
motor through a single gear. The units have an mtbf of 
better than 20,000 hours (40,000 hours for the yp 
version) and an mttr of under 30 minutes. 

The AF version is fully qualified to MIL-E-5400, using 
JANTX and MIL-M-38510 components. It operates over 
a full 100°C temperature span and prints at 1200-lines 
per minute, It is small and can operate in any 
environment. 
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STATUS 


The DmC 1500 series of equipments are used in a wide 
variety of roles by the US Navy, Marine Corps, Air Force 
and Army. Programmes include Sea Nymph for the US 
Navy, AFSATCOM and AABNCP for the US Air Force 
and AGTELLIS, SOTAS and TCS/TST for the US Army. 
They are also used by the Defense Communications 
Agency and in France and Italy. 


Manufacturer 
Datametrics Corp, Chatsworth, California. 
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DmC 1600 Thermal Printer/Plotter 


The DmC 1600 thermal printer/plotter has been 
designed for tactical systems where both high quality 
alpha-numeric and high resolution graphic print-outs 
are required. 

The 1600 will print up to 700 lines-per-minute (80 to 
132 character columns) and plot at 5000 dot-lines-per- 
minute. A 10 x 16 dot matrix is used for formation of 
characters in the print mode and plot resolution is 150 
dots/25.4mm, both horizontal and vertical. Optionally, 
resolution up to 200 dots/25.4mm is available. The 1600 
utilises both fanfold and roll form thermal paper that 
produces high contrast black on white images. 

The printer receives data via either an ntds fast or 


DmC 2001 Military Printer 


The DmC 2001 is a 32-column, 2000-line per minute 
printer in use aboard aircraft, submarines, in ground 
stations and a variety of other applications where small 
size and light weight combined with reliability and quiet 
operation are required. 

It is designed and constructed in ~ accordance 
with numerous military specifications and uses dry 
electro-sensitive printing technology which requires no 
toners or post-print processing. Advantages over older 
impact and non-impact technologies include higher 
speeds, freedom from adjustments, lighter weight, fewer 
moving parts, extremely high reliability, and very quiet 
operation under environmental extremes. 

It operates asynchronously at any speed up to 
2000-lines per minute, 32-characters per line, using the 
standard ASCIl 64-character sub-set or any other 


DATA TRANSMISSION/RECEPTION/USA 


RS-232C i/o port or eight-bit parallel, and its primary 
power is 115 volts ac, 47 to 440Hz. An optional dram 
buffer (112kbytes) allows the 1600 to store a full page of 
alpha-numeric or graphic data and then print out 
copies as requested. 

The 1600 is designed and built to meet the 
environmental requirements of MIL-E-16400 and MIL- 
S-901C, and the emi requirements of MIL-STD-461A 
and Tempest. Mtbf is in excess of 20,000 hours, and mttr 
is less than 15 minutes. 


STATUS 
Nomenclatured PT-533/USQ-88(V) and used in TFCC 
UYQ-21 and CVASWM programmes for the US Navy. 


TECHNICAL SPECIFICATION 
Print type: non-impact thermal 


64-character code at the customer's option. Power 
required is 150 watts at commercial or aircraft 
frequencies. Electronics are all solid-state. There are no 
moving parts except the paper advance mechanism, 
which is driven by a stepping motor. 

The unit has an mtbf of better than 20,000 hours, and 
has built-in self-test and fault isolation capabilities. 
Modular construction and plug-in circuit boards 
provide an mttr of under 30 minutes. 


STATUS 

In production. Applications include US Navy STEE, 
Trident and MK28 Torpedo Test System and the US Air 
Force Seek Point programme. 


TECHNICAL SPECIFICATION 

Print technique: non-impact, electro-sensitive 
Print rate 

0-2000/32-column lines/minute 

0-1066 characters/s asynchronously 


Print format: 80-132 character columns, 7 lines/25.4mm 
Speed: 0-700 lines/minute 

Temperature range 

operating: 0 to + 55°C 

storage: -57 to + 71°C 


OPERATIONAL SPECIFICATION 

Vibration, explosion, sand and dust, salt atmosphere: 
MIL-STD-810C 

Acoustic noise and human factors: MIL-S-901C 
Inclination: MIL-E-16400 

Emi: MIL-STD-461A 

Tempest: NACSEM 510C 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


Print density: 32 columns/line; 6 lines/25.4mm 
Character pitch: 10 characters/25.4mm 
Character size: 0.19 x 254mm 

Character type: 5 = 7 dot matrix 

Paper type: electrosensitive 

Paper capacity: 45.6m continuous roll, 92mm wide 
Temperature range 

operating: -15 to + 55°C 

storage: -68 to + 85°C 


OPERATIONAL SPECIFICATION 
Vibration: MIL-STD-810B, 2g 

Shock: MIL-STD-810B, 10g each axis 
Acoustic noise: MIL-STD-1472, <NC-40 
Emi: MIL-STD-461A, Notice 3 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


DmC 2424 Display Printer/Plotter 


The DmC 2424 has been designed to meet the 
communications hard copy/display requirements of 
strategic airborne systems. It is a silent, non-impact 
thermal device with a 24-column 8 x 18 dot matrix 
printout. It provides a high-contrast black on white 


DmC 4680 Printer/Plotter 


The DmC 4680 is a 160-line per minute, variabte column 
width printer/plotter designed for airborne and military 
applications. 

It is microprocessor based and uses OCRB1 standard 
alpha-numeric characters. Almost any other character 
fount can be incorporated using a 10 xX 16 dot matrix. 
Plotting resolution is 150 dots per 25.4mm in both the 
horizontal and vertical axes. 


STATUS 
In production since early 1982. 


DmC 4800 High Resolution 
Military Half-page Printer 


A half-page version of the DmC 1600, designated the 
DmcC 4800, is currently under development. It will be a 
variable column format (on 102mm wide paper), 


Frequency Hopping Data 
Re-transmission System 


Harris has developed a data retransmission system 
combining adaptive hf networking with eccm vhf fm 
local data distribution. It uses the AN/PRC-117, 
AN/VRC-94(V) and RF-7166 communication systems, 
along with the RF-3490 digital data buffer, the RF-7110 
controller, and the RF-3466 hf data modem (see 
separate entries). It handles burst data, digital facsimile, 
slow scan television, air defence data transfer, hand- 
held terminal messages and tty traffic. The manufac- 
turers claim an effective throughput of 2400bits/s while 
maintaining a channel rate of 3466bits/s/ 


Manufacturer 
Harris Corporation, RF Communications Group, Roch- 
ester, New York. 


printout and has a 24-character led display. Other 
features include a 300 lines-per-minute print speed, 
254cm paper supply, paper illumination, and a 
2000-character buffer for the display. The unit operates 
from a 230- or 115-volt ac supply and is emp and 
Tempest protected. 


TECHNICAL SPECIFICATION 

Print technique: non-impact thermal 

Print rate: 0-160 lines/minute 

Print density: variable 7 lines/25.4mm 

Character type: 10 < 16 dot matrix 

Character set: ASCI|l 64-character sub-set standard 
(Others available on special order) 

Plot resolution: 150 dots/25.4mm horizontal or vertical 
I/o: ARINC 597-2 or RS-232 

Paper type: thermal 

Paper capacity: 30.48m continuous roll, 111mm wide 


160-lines per minute unit. It will be designed as a silent 
10 x 16 dot matrix unit, with an mtbf of greater than 
20,000 hours and an mttr of less than 15 minutes. 

The printer uses the 128-character ASCII sub-set of 
MIL-STD-188. It meets MIL-E-16400 and MIL-S-901C for 
shock, and the emi requirements of MIL-STD-461A and 
Tempest. 


STATUS : 
Development model first shown in mid-1984. Now in 
production with a 26-column variant without the 
display. In 1986 was scheduled to be used on US Air 
Force B-1B and B-52 bombers. 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


Power supply: 115V ac, 60 or 400Hz 
Temperature range 

operating: -15 to +55°C 

storage: -55 to +71°C 

Altitude: -300 to + 15,000m 


OPERATIONAL SPECIFICATION 
Vibration: MIL-STD-810B, 2g 

Shock: MIL-STD-810B, 10g each axis 
Acoustic noise: MIL-STD-147A, <NC-40 
Emi: RTCA-DO-160 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


FREQUENCY-HOPPING 
VHF-FM DATA/VOICE 


RF-7166 HF-SSB ADAPTIVE 
DATA SYSTEM 


AN/VRC-94(V) VHF-FM 


AN/PRC-117 VHF-FM FREQUENCY-HOPPING 


FREQUENCY-HOPPING 
MANPACK TRANSCEIVER 


VEHICULAR TRANSCEIVER 


RF-7166 HF-SSB ADAPTIVE 
DATA SYSTEM 


}~<—_—___— 100’s OR 1000'S OF KILOMETERS ———————— >| 


Schematic of frequency hopping data re-transmission system 


HSM-1A HF Modem 


The HSM-1A is a synchronous and asynchronous 
modem for data transmission rates up to 2400 baudina 
standard 3kHz hf ssb radio channel. It uses a single tone 


HSP-—3609-—212A Militarised 
High-speed Line Printer 


The HSP-3609-212A is a militarised high-speed line 
printer. The helix printer is intended for use in critical 
military environments and uses advanced designs to 
enable 14 low inertia voice coil actuators to apply 
pressure to paper against a rotating helical scanner 
and output 128 ASCII coded characters or an optional 
programmed set. Printed characters, generated ina 9x 
17 dot matrix pattern, exhibit high resolution and 
definition. Since each voice coil actuator spans multiple 
columns and travels only 0.05mm compared with 
the 1.01 to 1.27mm travel normally associated with 
hammer-type impact printers, the print-head is claimed 
to last almost as long as the unit. 

Multiple copy capability, up to four-part, is inherent in 
the design. 

A feature is the dual format capability. By means of a 
panel-mounted switch the format can be converted 
from the normal 80-column 10-character per 25.4mm, to 
a 132-column 17-character per 25.4mm format. 


STATUS 
In production. 
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format, convolutional coding and soft decision Viterbi 
decoding for improved error rate performance. It also 
features an adaptive equalizer. 

The HSM-1A has MIL-STD-118-114, MIL-STD-188C, 
RS-232C and RS-449 inputs and outputs, and meets 
MIL-STD-810 for vibration and shock, and NACSIM 


TECHNICAL SPECIFICATION 

Print speed 

standard: 400 lines/minute 

optional: up to 600 lines/minute, 80-column format 
Number of columns: 80 or 132 switch selectable 
Character set 

standard: 96 standard ASCII character set 

optional: 64 standard ASCII plus graphics set, 128 
standard ASCII character set 

Character size 

80 columns: 10/25.4mm 

132 columns: 17/25.4mm 

Power supply 

standard: 115V ac, 60Hz, sp 

options: 220V ac, 50Hz, sp; 115/208V ac, 400Hz, sp; 28V 
dc 

Consumption 

idling: 7OW 

printing: 210W 

Shock: 20g sine, 11ms 

Vibration: 5-24Hz 2.5mm, double amplitude 24Hz-2kHz 
3g 

Paper width: 238mm 

Height: 266mm 

Width: 355mm 

Depth: 483mm 

Weight: 29.4kg 
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5100A and the relevant clauses of MIL-STD-461B for 
emi/rfi. It measures 178 x 483 x 406mm and weighs 
10.8kg. 


Manufacturer 
Frederick Electronics Corp, Frederick, Maryland. 


HSP-3609-212A line printer 


OPERATIONAL SPECIFICATION 
Meets MIL-E-16400/MIL-E-4158/MIL-E-5400 Tempest 
NACSEM 5100 


Manufacturer 
Miltope Corp, Melville, New York. 


Interface Adapter 


The TADIL-A/LINK-11 interface adapter is designed to 
provide a convenient, passive method of monitoring the 
handshake signals, error status codes and interrupt 


JET-—150 Ruggedized Printer 


The JET-150 is a ruggedized ink jet printer based on a 
replaceable cartridge with a capacity of 1.5million 
characters. It prints at either 50, 85 or 150cps and in its 
standard form produces 85 columns per line at 10 per 
25,.4mm. 

It meets various categories of MIL-STD-167, MIL- 
STD-461 and MIL-STD-810, and conforms to Tempest 
as per NACSIM S100A. The JET-150 measures 106 x 
406 x 193mm and weighs 4.5kg in its transport case. 
Operating on ni-cad cells, the unit will continuously 
print for just under one hour on one battery charge. 


Joint Tactical Information 
Distribution System (JTIDS) Class 
2 Terminal 


JTIDS is a high-capacity, time division multiple access 
(tdma) information distribution system providing inte- 
grated communications, relative navigation and identi- 
fication capabilities. It is being developed to facilitate 
secure, flexible and jam-resistant data and voice 
transfer in real time among the dispersed and mobile 
elements of the military services. 

The most significant characteristic of JTIDS is the 
system architecture, which simultaneously intercon- 
nects all participants. The system can be considered to 
constitute a pool of tactical information which is 
continuously updated by each participant. The partici- 
pant simultaneously taps the pool for tactical data and 
is provided with information and commands for force 
management and co-ordination. 

Each member in the JTIDS network is assigned a 
sufficient number of time slots to accommodate the 
number of messages likely to be required by his mission. 
During his assigned transmit time slots, each user 
broadcasts data into a commonly accessible communi- 
cations data stream represented by a tdma net. All other 
elements can extract information of the type they 
require by continuously monitoring and sampling the 
data base. 


codes exchanged between the central processor and 
the data terminal set on a TADIL-A/LINK-11 network. It 
also provides connectors for the insertion of signals 
from interactive test devices. The interface adapter 
is inserted into the system and once installed is 
transparent to the system. The interface adapter 
measures 21 X 28 x 40mm and weighs 6kg. 


Manufacturer 
Miltope Corp, Melville, New York. 


JET-150 printer 


Manufacturer 
Lee Telecommunications Corporation, 
Arkansas. 


Farmington, 


JTIDS Class 2F-15 terminal 


Participants who have information will broadcast that 
information routinely into the net without needing to 
know who the recipients may be; tactical elements 
needing the data will extract it from the net without 
needing to know who furnished it. The user does not 


have to request information from a specific party, or wait 
until he is notified of information important to his 
mission. Instead he decides what category of data he 
wants (eg hostile aircraft within an 80km range) and will 
receive everything the system has in that category from 
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the data base stored in the computer. 

The JTIDS class 2 terminal is configured for both 
airborne and ground systems applications. The terminal 
is packaged in a two-box configuration weighing 
approximately 48.5kg and occupying 0.045 cubic 
metres. The receiver/transmitter contains all of the 
tdma rf functions plus an independent receiver/signal 
processor which provides an airborne tacan capability 
operating simultaneously with the JTIDS communi- 
cations functions. The second box is separable into two 
line replaceable units; the data processor and the 
interface unit. The data processor performs all the tdma 
signal and digital message processing while the 
interface unit provides for interface with the host 
platform. 

In addition to the communications and tacan 
function, the terminal provides, through software, an 
absolute and relative navigation capability which 


Joint STARS Surveillance 
Datalink 


The surveillance data link for the US Army and Air Force 
Joint STARS (Joint Surveillance Target Attack Radar 


Landline Air Defense 
Communications Encryption 
(LACE) System 


The LACE system provides multi-voice and data 
channel security for transmission over a single narrow- 
band telecommunications circuit. Operating at an 
aggregate trunk speed of 9600bits/s, LACE includes the 
4200 multiplexed interface unit, (miu), a comsec 
device, trunk modem, spares, support equipment and 
documentation housed in a standard 483mm control- 
led-access equipment cabinet or transit case. 


Lightweight Digital Command 
Terminal 


The lightweight digital command terminal (Idct) is a 
portable, intelligent communications, computation and 
display terminal intended for use by commanders at all 
echelons of the US Air Force, Army and Marine Corps. 
Designed especially to help commanders co-ordinate 
troop actions quickly and efficiently, the Idct provides 
simultaneous communication over up to six separate 
radio or wire nets and presents commanders with a 292 
x 109mm interactive alpha-numeric and graphic 
display. Up to three ancillary devices can be connected 
simultaneously to the terminal. These can include a 
digitiser, a typewriter keyboard, a printer and a mass 
storage device such as magnetic tape or floppy disc. 

The intelligence of the terminal is provided by up to six 
microprocessors and 832kbytes of ram memory. Up to 
five of the microprocessors are 8-bit parallel processors 
that provide independent control of the modems, the 
three MIL-STD-188C serial interfaces, the led display 
(which contains more than 55,000 addressable picture 
elements) and the overlay membrane switch (which 
offers more than 400 programmable and fixed pos- 
itions). Each of the 8-bit microprocessors has 32 or 
64kbytes of memory associated with it. The sixth 
microprocessor is a 16-bit device which provides 
512bytes of ram memory for complex, high-speed 
processing. 

The MIL-STD-188C interface is capable of trans- 
mission at up to 38,4kbits/s for each of three channels, 
and the programmable hybrid modem offers fsk rates 
ranging from 75 to 2400bits/s and digital baseband 
rates ranging from 75 to 16,000bits/s simultaneously, on 
all channels. Net busy sensors automatically prevent 
transmission when radio nets are being used. The Idct’s 
modems are fully compatible with a range of field radios 
and secure equipment. 


STATUS 
In production. 
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accurately positions all elements of the tactical 
community. It provides this capability during both active 
and passive operation. 

The JTIDS class 2 terminal is one of the first integrated 
communications and navigation systems and is claimed 
will permit significant improvements in tactical oper- 
ations. It enhances operational scenarios via its 
high capacity, connectivity, data correlation, system 
discipline and survivability with sharp reductions in the 
loss, obsolescence and compromise of data. It provides 
decision-making commanders with the means for 
real-time command and control. 


STATUS 

Singer’s Electronic Systems Division and Rockwell- 
Collins are currently competing for the initial production 
of class 2 terminals for the US Air Force. Initial US 
operational test and evaluation is complete. This 


System) is produced by Cubic Corporation under 
subcontract to prime contractor Grumman Melbourne 
Systems. The data link is deployed with the Joint STARS 
system aboard the US Air Force E-8A aircraft, a variant 
of the Boeing 707. 

The Joint STARS data link is highly jam-resistant. Its 
primary function is to transmit surveillance data on 


The primary -subsystem in LACE is the miu. This 
features complete system status and operator fault 
isolation via the subsystem's status/control panel down 
to lowest replaceable unit. 

The trunk modem has full operator control and fault 
isolation through the status/control panel. The trunk 
modem also features line quality testing and auto or 
manual fall back/fall forward modes of 7200 and 4800 
bits/s for varying line conditions. 

The advantages claimed for the LACE over multiple 
comsec communication line systems are that fewer 
personnel, equipment and communications lines are 
required. Additionally, the LACE approach is said to 
eliminate relay site communication problems, be less 


extensive test and evaluation focused on how well 
fighter aircraft mission effectiveness was enhanced with 
JTIDS and how combat survivability was improved in 
both benign and severe electronic combat environ- 
ments. Additionally, improved interoperability between 
both Army and Air Force air defence forces was 
demonstrated, JTIDS-equipped test elements include 
F-15 A & C fighter aircraft, T-39 test aircraft and S250 
shelters which interface with ground air defence assets 
such as the AN/TSQ-73 missile minder. A production 
decision will follow evaluation of the test data. The 
contract is of the leader-follower type. 


Manufacturers 

Singer's Electronic Systems Division, Wayne, New 
Jersey. 

Rockwell International, Collins Government Avionics 
Division, Cedar Rapids, lowa. 


enemy ground forces far behind main battle lines from 
the aircraft to Army and Air Force battle management 
systems on the ground. Specifications are classified. 


Manufacturer 
Cubic Defence Systems, San Diego, California. 


susceptible to jamming, and have reduced space and 
power requirements. 


STATUS 
The LACE is presently in service with the Republic of 
Korea Air Force/Army and the United States Army in 
Europe. 


Manufacturer 
Command, Control and Communications Corp, Tor- 
rance, California. 


Lightweight digital command terminal 


TECHNICAL SPECIFICATION 

Mode: fsk or digital baseband 

Compatibility: AN/GRC-125, AN/GRC-160, 
AN/GRC-171, AN/PRC-41A, AN/PRC-68, AN/PRC-75A, 
AN/PRC-77, AN/PRC-104, AN/PRC-105, AN/VRC-12 
radio sets; AN/UXC-4 facsimile; AN/UGC-74 printer 
Data rates: 75-16 000bits/s 

Temperature range 

operating: -40 to + 71°C 

Relative Humidity: up to 100% 

Altitude 

operating: sea level-7600mm 


Vibration: transport in ground vehicles, by sea or in 
aircraft 

Salt fog: capable of prolonged exposure without 
degradation 

Sand dust: no damage or degradation in blown sand 
dust up to 32km/h 

Fungus: does not support growth of fungus 


OPERATIONAL SPECIFICATION 
Meets MIL-STD-188C 


Manufacturer 
Litton Data Systems, Van Nuys, California. 


LP3036 Line Printer 


This lightweight (5.4kg), multi-function, microproces- 
sor-controlled line printer provides 36- or 42-column 
print-out at speeds to 240-lines per minute. Designed to 
meet the requirements of MIL-T-21200, MIL-E-16400, 
MIL-E-5400 and NACSEM 5100, the LP3036 internally 
stores up to 150 sheets of 108mm wide, single or 
multi-part fanfold: paper. Sixty-four ASCII character 
set is standard; 96 or 128 characters optional. 
Microprocessor control of the print mechanism provides 
built-in test capability and unique i/o flexibility. 


MA 6248 Alpha-numeric Message 
Terminal 


The MA 6248 alpha-numeric message terminal (MIL 
nomenclatured keyer message device KY-879/P) is a 
portable, lightweight, self-contained digital message 
read-out device for burst communications. Itis designed 
specifically for use by front-line troops and can be either 
vehicle mounted or carried with a manpack radio set. 

The terminal sends messages of up to 1000 
characters in length using the standard QWERTY 
keyboard and 32-character display, and stores them 
within the equipment. Full editing capabilities are 
provided. Message entry can be free format or fixed 
five-character format. An integral modem permits 
connection to almost any vhf/hf combat net radio. A 
baseband output is available to drive external modems, 
and a printer output is available for hard-copy devices. 

To ensure reliable communications during poor 
propagation periods, the transmitted data is error 
protected prior to transmission using a cyclic block 
code and bit interleaving. This protection together with 
synchronous transmission techniques permits reliable 
data communications under congitions that would 
render voice communications impossible. 


MERIT Single Subscriber Terminal 


The Multi-Environment Ruggedised Information Ter- 
minal (MERIT) allows operaiors to enter text through the 
keyboard, to receive text through multiple communi- 
cations channels, to display, edit and store messages 
using either internal or non-volatile memory and to 
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An optional configuration, packaged in a slightly 
larger enclosure, provides 300-line per minute through- 
put as well as internal paper storage of 500 sheets of 108 
x 185mm fanfold paper. 


STATUS 
In production for US and other forces. 


Manufacturer 
Miltope Corp, Melville, New York. 


LP3036 line printer 


MA 6248 terminal 


TECHNICAL SPECIFICATION 
Interfaces: AN/PRC-70, AN/PRC-74, AN/PRC-77, AN/ 
PRC-104, AN/PSC-3 and AN/URC-101 radios 


transmit messages to a printer, communication switch 
or other terminals. The MERIT system comprises a 
militarised microcomputer with processor, memory, 
display, keyboard and data adapter. The memory 
comprises 3Mbytes of internal ram, 20Mbytes of hard 
disk and up to 512kbytes of removeable storage. Signal 
interfaces are MIL-STD-188-114 and RS-232 and 
the whole system meets military specifications for 
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Data rate: up to 1200 baud 
Modulation: fsk, baseband 
Memory 

transmit: 1000 characters 
receive: 2000 characters 
Power supply: 11-32V dc 
Temperature range 
operating: -18 to +51°C 
Height: 63mm 

Width: 230mm 

Depth: 230mm 

Weight: 3.9kg 


Manufacturer 
Racal Communications Inc, Rockville, Maryland. 


environmental conditions, nuclear survivability and 
Tempest. The screen capacity is 25 lines at 80 
characters a line and the keyboard is to MIL-STD-1280. 
MERIT measures 203 x 431 x 508mm and weighs 
24kg. 


Manufacturer 
Honeywell, Tampa, Florida. 


MCM-—680A Morse Code Modem 


The MCM-680A is a full duplex Morse code modem 
accepting signals at rates from 5 to 300 words per 
minute and converting them to ASCII or Baudot formats. 
Applications include Telex Over Radio channel calling, 


MD-1035/A UHF Dual Modem 


The MD-1035/A(ASC) uhf dual modem provides a 
variety of modulation, demodulation, error control 
(convolutional or block coding), and multiple access 
(tdma, fdma, cdma and poda) options in a single 
package. Communication and network control func- 
tions are provided by a multi-stack micro-computer that 
allows demodulation of virtually any digital signalling 
scheme with only software changes. The MD-1035/A 
has also been designed to interface with a variety of rf 
systems, including uhf, shf and higher frequencies. 


STATUS 

Over 80 MD-1035/A modems are deployed in many 
strategic platforms including the B-52, F-111 and at 
Minuteman sites. Deployment aboard selected US Navy 
aircraft was underway in early 1986. The MD-1035 is 
being upgraded for application with Milstar. 


TECHNICAL SPECIFICATION 

Baseband rate: 75bits/s tty, 2400bits/s vocoder/data 
Frequency band: 225-400MHz 

Modulation 

AFSAT | (binary fsk) 

AFSAT Il (8-ary fsk coded) 

voice mode (3200bits/s msk coded) 

fleet broadcast receive (1200/75bits/s psk) 
data/voice mode (2400bits/s psk optional) 


ship-to-shore links and basic Morse code 
communication. 

Input and output data is compatible with MIL- 
STD-188-114, MIL-STD-188C,, RS-232C and RS-449. 
Baud rate is selectable between 45.5 and 1200 baud. 
The modem has a dedicated 16-bit microprocessor and 


an adaptive detector to handle transmissions where 


there are variations in speed, dot/dash ratio, and 
character spacing in hand key operations. 

The MCM-680A measures 89 x 483 <x 508mm and 
weighs 9kg. 


Manufacturer 
Frederick Electronics Corp, Frederick, Maryland. 


MD-1035/A dual modem 


Manufacturer 
M/A-Com Government Systems, San Diego, California. 
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MD-1061(V) Digital Data Modem 
(MX-—513B) 


The MD-1061(V) is a full-duplex modem designed to 
provide digital data transmission at rates of 75 to 
2400bits/s over hf/ssb radio circuits. It uses multitone 
quadraphase dpsk signalling. 


MD—1094/G Tri-modem 


The tri-modem is a key element in the AN/MSC-64 uhf 
satellite special communications terminal. It features 
packet-oriented, demand-assigned protocols that in- 
crease the number of possible network users and 
provide rapid network access. 

It provides: wide acquisition ranges to accommodate 
large doppler frequency and carrier frequency rates, as 
well as large timing uncertainties; acquisition and 
demodulation techniques resulting from the need to 
reduce the effects of intentional interference; extensive 
input-output and network controls; remotely located 
controls and extensive built-in test capabilities. 

It is reconfigurable by non-volatile memory unit 
and provides packet communications processing, 
encryption interface and multiple command functions. 


TECHNICAL SPECIFICATION 
Baseband rate: 75bits/s tty 
Frequency band: 225-400MHz 
Modulation 

AFSAT | (binary fsk) 

AFSAT II (binary fsk) 

TDM-3 networking 


MD-1098 QFM Modem 


The quantised frequency modulation (qfm) modem 
technique combines signal redundancy and correlation 
detection to give digital communications reliability on 
marginal hf radio frequencies that is not attainable with 
other modulation schemes. Qfm has been used in US 
military applications for many years. 

Qfm can be a key element in systems formula 
for beyond-line-of-sight communications, improved 
anti-jam protection, and better low probability of 
intercept effectiveness. Qfm can enhance the perform- 
ance of hf digital communications systems over both 
short and long distances.-In many applications, qfm 


DATA TRANSMISSION/RECEPTION/USA 


At 2400bits/s the modem is suited for use in secure 
voice, digital facsimile, and general-purpose digital 
applications where modest bit error rates can be 
accepted. Improved transmission reliability is obtained 
at the lower data rates for applications which require 
low bit error rates. The modem features dual-channel 
diversity, variable in-band diversity, and forward error 
detection/correction coding combined with time 
interleaving. 


OPERATIONAL SPECIFICATION 
To MIL-STD-188C at data rates of 1200 and 2400bits/s 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania: 


MD-1094/G tri-modem 


wide-band frequency hopping 

convolutional encoding/decoding with interleaving 
Power supply: + 22 to + 32V dc (+ 28V de nominal) 
Consumption 

control indicator: 35W (max) 

telegraph modem: 85W (max) 


modems will provide highly reliable teletype speed 
communications via the hf media without using 
high-power radio transmitters or large complicated 
antenna systems. 

The modem employs a four-tone modulation method 
which permits data transmission using normal voice 
quality (3kHz) circuits. Each data bit is transmitted as a 
coded symbol consisting of ten sub-bits and employs all 
four tones. 


Manufacturer 
E-Systems, Garland Division, Dallas, Texas. 


MD-1098 gfm modem 


Standby power: internal protection for shortages. 
Provision for external standby sources 


Manufacturer 
M/A-Com Government Systems, San Diego, California. 


ye 


MDR 300 Data Recorder 


The MDR 300 military data recorder is a digital magnetic 
tape cartridge recording system, developed for use as a 
military computer peripheral or high capacity data 
acquisition system. It has a 66 megabytes formatted 
storage capacity and a burst transfer rate of 540kbits/s. 

The standard MDR 300 emulates a nine track 800bpi, 
75ips reel-to-reel tape recorder and is compatible with 
existing industry standard computer software and 
hardware such as the Rolm Corporation model 3364 
magnetic tape controller. The MDR 300 system interface 
electronics provide for daisy chaining of up to four 
recorders from a single controller. 

The removable cartridge with patented non-stretch 
peripheral belt drive technology furnishes a compact 
single motor tape transport design. A digital servo 
controls the miniature high-torque brushless de motor, 
increasing tape motion and control and overall system 
performance. A torsion-bar cartridge positioning and 
retaining mechanism is designed for reliable perform- 
ance during shock and vibration. 

Built-in microprocessor controlled self-test with 
numeric led fault identification is used to check out the 
complete system including the 28 volts dc input 
power supply and interface electronics. The MDR 300 
measures 93 x 195 x 388mm and weighs 7.4kg. 


STATUS 

Mil-qualified for use on the US Air Force B-1B aircraft 
and selected for a number of other airborne, shipboard, 
field and mobile applications. 


Manufacturer 
Datametrics Corp, Chatsworth, California. 


MDR 300 recorder 


MIL—3300 Frequency Shift 
Terminal 


The MIL-3300 frequency shift terminal is designed 
to provide two-way operation of radio teleprinter 
equipment over a radio link. The MIL-3300 is shock- 
mounted and designed for vehicular applications. 

The terminal includes a keyer converter and a loop 
power supply. The keyer converts the incoming code 
(Baudot or ASCII) into standard fsk tones which are to 
be transmitted over the radio. The converter transforms 
the received tones to standard dc loop signals for 
connection to the associated teleprinter. 


MIL-TERM-—280 Display Terminal 


The MIL-TERM-280 is a modular, microprocessor- 
driven, ac-plasma display terminal that provides local or 
remote data retrieval. The severe military or rugged 
environment interactive terminal is designed for com- 
pliance to the applicable requirements of MIL-E-16400, 
MIL-E-5400 and MIL-E-4158. 

It displays the standard 2000-character data screen 
with high contrast and clarity and without distortion or 
flicker. The Isi-driven flat plasma panel, a Hall-effect 
keyboard and microprocessor control provide a reliable 
system. The aspect ratio of the screen provides 
sufficient display space for all standard text formats 
while maintaining a compact terminal appearance. 

The terminal keyboard combines Hall-effect keys with 
a dedicated single-chip microprocessor. Constructed to 
meet the requirements of MIL-STD-1280, Type |, Class |, 
the 66-key keyboard includes all necessary controls 
to facilitate on-line/off-line operation, automatic or 
manual control and compose/edit capabilities. Logic 
functions are contained in a programmable read-only 
memory (prom) built into the microprocessor. The 
keyboard features a 128-character ACSIl set and 
foolproof n-key roll-over. 

The flat plasma panel is a non-glare screen that 
normally displays 25 lines of 80 columns (2000 
characters). Inherent memory in the panel eliminates 
the need for refreshing the display. 

The 96-character set is formed in a5 x 7 dot matrix 
pattern. Standard size characters are 117 by 83 mils; 
double size characters 234 by 166 mils. 

The control section of the MIL-TERM-280 facilitates 
keyboard/display terminal operation. Within the ter- 
minal, data routeing is accomplished under micropro- 
cessor control, using eprom program storage. 

In its standard mode of operation, it provides an 
incoming data display of 24 lines of 80 columns plus a 
single line display for data edit prior to transmission. 
The edit line displays a 70-character window of a line of 
up to 132 characters, as well as edit status and edit 
cursor position. The edit feature can be inhibited for 
character-at-a-time data transmission. 

It is capable of displaying graphics data. In the 
graphics mode, each string of 73 seven-bit characters 
received by the MIL-TERM-280 is converted into a 
511-position dot row. For applications requiring viewing 
from greater distances, double-size characters can be 
displayed under software control. 


Miligraphic Display 


The Miligraphic display system combines high resol- 
ution raster-scan graphics with the processing power of 
multiple MC68020 microprocessors in a unit designed 
for severe airborne, shipboard and ground mobile 
environments. The intelligent display features VME 
industry standard bus architecture and is compatible 
with the MIL-STD-1553B Ethernet, Naval Tactical Data 
Systems (NTDS) interfaces and RS-232 communi- 
cations links. 

Miligraphic has a 483mm diagonal display with 1280 
x 1024 resolution, capable of displaying up to 256 
colours or shades of grey, available from a palette of 
16 million colours. It is packaged in a 483mm 
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The loop power supply provides for high level keying 
(MIL-STD-188/CCITT) and can be externally connected 
for either neutral or polar operation. 

Standard terminals are designed for a centre 
frequency of 2kHz with a deviation of +425Hz, and can 
be internally switched for a deviation of +85Hz. 
Frequency stability is maintained to +0.5 per cent. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


MIL-3300 terminal 


STATUS 
Introduced in 1981 as a successor to 
TERM-2000 and in production. 


the MIL- 


Manufacturer 
Miltope Corp, Melville, New York. 
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MIL-TERM-280 display terminal 


rack-mountable structure, ruggedised to meet MIL- 
E-16400, MIL-E-5400 and MIL-E-4158, and human 
engineered to MIL-STD-1472. The system weighs less 
than 70kg. 


Manufacturer 
Sanders Associates Inc, Nashua, New Hampshire. 


Miligraphic display 


Modular Control Equipment 


The Modular Control Equipment (MCE) programme 
provides the US Air Force with a transportable, modular, 
automated command and control system capable of 
controlling and co-ordinating the employment of 
aircraft in a full range of offensive and defensive air 
operations. The equipment, developed under the MCE 


programme, will replace USAF command and control 
equipment fielded under the 407L/485L programmes. 
Expanded automation will be provided at the control 
and reporting centre, and automation will be introduced 
at the forward air control post as a result of the 
programme. MCE will also be used at the USAF ground 
attack control centre. Each MCE module possesses 
all the capabilities included in the USAF message 
processing centre. 


The basic system element is the AN/TYQ-23 tactical 
air operations module. A single operations module, 
housed in a standard 6-metre ANSI OSI shelter, contains 
all MCE mission-essential equipment, including a full 
range of tactical digital data links (TADIL-A, TADIL-B, 
TADIL-C, NATO Link Il, ATDL-1 and JTIDS growth). 
Search radar, iff and prime power equipments are 


external to the shelter. Full system functional 
capability is provided by a single shelter which weighs 
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MCE tactical air operations module 


approximately 5850kg, with all operations equipment, 
including cables, installed for transport. 


STATUS ; 

A joint development with the US Marine Corps TAOC 
(AN/TYQ-23(V)1) programme, the MCE  (AN/ 
TYQ-23{V)2) full-scale engineering development model 
was delivered in late 1985. A $223 million contract for 
both systems was announced in 1987, with deliveries 
scheduled to begin in 1990. 


Manufacturer 
Litton Data Systems, Van Nuys, California. 


Interior of MCE shelter 
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Modular Tactical Communication 
Centre (MTCC) 


The modular tactical communication centre (mtcc) is 
the newest member of the AN/TYC-39 message switch 
family. 

Mtcc is a shelter-mounted, lightweight, downsized 
tactical message switch that provides message pro- 


MPS-—1664 Packet Switch 


The MPS-1664 is an integrated military packet switching 
unitand packet assembler/disassembler(pad) designed 
to provide a transportable and reliable data network for 
the tactical environment. The pad section provides 
network access for asynchronous terminals and 
computer devices. The packet switch section routes 
packets between data terminal equipment and data 
circuit terminating equipment and host computers. The 
MPS- 1664 may be connected to the public data network 
operating under the X.25 protocol or interconnected 
with other MPS-1664 units to form a tactical switching 
network. 

Features include virtual circuits, both switched and 
permanent, broadcast predetermined and random 
up to 16 destinations, speed dialling, user groups, 
autobaud and autoconnect. The MPS-1664 has a 
power requirement of 115 volts ac, 47-63Hz, 220 volts 
ac, or 19 to 31 volts de. It has a power consumption of 50 
watts maximum. The unit meets MIL-STD-810D and 
-461B. The MPS-1664 measures 222 x 444 x 356mm 
and weighs 24kg. 


STATUS 
Introduced in 1986. 


cessing and distribution to a wide range of local and 
remote users. Housed in a single S-280 or downsized 
shelter, the mtcc has up to 24 external lines, busy 
hour throughput of 10,700 messages, and meets 
MIL-STD-810B. 

Building on the operational features of the AN/ 
TYC-39, the mtcc will interoperate with Tri-Tac circuit 
switches including mse, AN/TYC-39 message switches 
and other mtccs utilizing digital dial-up or dedicated 
interfaces. This capability allows access into the 


Autodin and DSCS networks for world-wide dissemi- 
nation of message traffic. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


Tee PACKET SWITCH 
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MPS-1664 switch unit 


Manufacturer 
Canadian Marconi Company, Quebec, Montreal. 


MPT 1200 Message Processing 
Terminal 


The MPT 1200 is a modular message processing 
terminal system of field proven mechanical, functional, 
environmental and Tempest design. 

Using both hardware and software system modules, 
the MPT 1200 consists of three basic building blocks: a 
high-speed 120- or 240-character per second dot matrix 
printer, a magnetic tape storage device and an 
eight-character line display and keyboard combination. 
Appropriate interconnection of these basic building 
blocks yields four basic configurations: receive only, 
receive only with bulk storage, keyboard send/receive 
and automatic send/receive. 


TECHNICAL SPECIFICATION 
Modes: full-duplex, half-duplex 


MX-170C Spread Spectrum 
Voice Modem 


The Mx-170C spread spectrum voice modem combines 
the techniques of high-speed phase shift keying, 
pseudo-noise modulation and suppressed clock pulse 
duration modulation voice. The result is a modem 
suitable for uhf/vhf line-of-sight communications in 
airborne, shipboard and vehicular installations. 


STATUS 
Currently in operation with the Italian armed forces. 


TECHNICAL SPECIFICATION 

If spectrum bandwidth: 1.2MHz null to null 

Pn: 2048 quasi-orthogonal pseudo-random sequences 
Processing gain: 21dB minimum 

Intermediate frequency: 50MHz (other if optional) 
Acquisition time: 1s (typical) 

Power supply: 115/220V ac, 48-480Hz, sp 
Consumption: <40W 

Height: 133mm 

Width: 441mm 

Depth: 432mm 

Weight: 13.62kg 


MX—512P Data Terminal 


The MX-512P is a programmable Link 11 (TADIL-A) 
data terminal set which provides all required modem 
and network control functions in a TADIL-A/NATO Link 
11 system using either hf or uhf radio equipment. The 
terminal can be operated as a picket or net control 
station in a TADIL-A net. As a net control station, the 
MX-512P accepts addresses from the tactical data 
computer or from the control panel. 

The MX-512P provides all the modes of the NTDS, 
ATDS, MTDS and NATO Link 11 systems. These modes 
include net control or picket, high and low data 
rate, internal or external synchronisation with range 
correction, net test, short and long broadcast and 
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Codes: asynchronous (ASCIl and  Baudot), 
synchronous 

Rates: 45.5/50/75/1 10/150/300/600/1200/2400/4800 
baud 


Display format: 25 lines, 80 characters/line 
Print format: 5 x 12 dot matrix 

Character set: 128-character ASCII 

Memory: 150,000 characters, 300,000 optional 


PRINTER/CONTROLLER 
Height: 279mm 
Width: 448mm 
Depth: 558mm 
Weight: 36kg 


MAGNETIC TAPE UNIT 
Height: 254mm 
Width: 482mm 
Depth: 355mm 
Weight: 12kg 


471 


KEYBOARD/LINE DISPLAY UNIT 
Height: 203mm 

Width: 482mm 

Depth: 292mm 

Weight: 16.6kg 


OPERATIONAL SPECIFICATION 

Tempest/emi: meets MIL-STD-461B and NACSEM 
5100A 

Vibration: meets MIL-STD-1671 

Shock: meets MIL-STD-910C 


Manufacturer 
Dataproducts 
Connecticut. 


New England Inc, Wallingford, 


MX-170C spread spectrum voice modem 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


full-duplex. Operator-selectable doppler correction cir- 
cuits which operate independently on both sidebands 
are also provided. 

The data terminal is controlled by a menu-driven, 
interactive plasma display touch panel which can be 
mounted on the front of the MX-512P, or can be 
mounted separately as aremote-control unit designated 
MX-512P/RC. 


TECHNICAL SPECIFICATION 
Data rates: 1364 and 2250bits/s (TADIL-A) 


Tone library: 15 data tones plus doppler tone 
(TADIL-A) 

Power supply: 115V ac, 47-440Hz, sp; or 230V ac, 
47-63Hz, sp 


Consumption: 100W 


Temperature range 
operating: 0 to +50°C 
storage: -62 to + 75°C 
Height: 222mm 
Width: 483mm 

Depth: 476mm 
Weight: 18.2kg 


OPERATIONAL SPECIFICATION 
Temperature, vibration, shock, humidity: to relevant 
paragraphs of MIL-STD-16400 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 


MX-—513B Digital Data Modem 


The MX-513B is a full-duplex modem designed to 
provide digital data transmission at rates of 75 to 
2400bits/s over hf/ssb radio circuits. The multitone 
quadraphase dpsk signalling format has been designed 


MX2101 Portable Workstation 


The MX2101 portable workstation is a lightweight 
portable computer and decision support system for C*l 
systems. It gives the user a computation and automated 
decision support capability. 


to cope with the presence of severe multi-path fading 
and impulse noise. 

The MX-513B is compatible with the hf data modem 
requirements of MIL-STD-188C at data rates of 2400 
and 1200bits/s. At 2400bits/s the modem can be used in 
secure voice, digital facsimile and general purpose 
digital applications where modest bit error rates can be 
accepted. 


Features include: user-prompted operation; minimum 
training; high-speed local area network operation; the 
support of DoD standard Ada high-order software 
language capabilities (distributed processing and 
concurrency); extensive input/output capability with 
options; mouse, joy stick, joy disk compatibility; two 
MC68020 32-bit processors; and memory and in/out 
expandability. 


STATUS 
In service with the US armed forces. 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 


Manufacturer 
Magnavox Command Systems, Fort Wayne, Indiana. 


MX2107 Medium Screen Display 


The MX2107 medium screen display is an intelligent, 
portable, stand-alone, high-resolution ac plasma dis- 
play unit for application in modern air land battle C*l 
systems. The MX2107 is designed to give decision 


makers critical, automated assistance by presenting a 
detailed view of large or small selected battlefield 
situations. 

Features include: user-friendly display touch entry; a 
rugged, briefcase-size, intelligent display system; paper 
map overlay capability; digital map capability; 768 x 
1024 lines resolution; high and low speed serial 
inputs/outputs with custom option; mouse, joy stick, joy 


disk compatibility; the support of DoD standard 
Ada high-order software language; MC68020 32-bit 
processor and expandable memory. 


Manufacturer 
Magnavox Command Systems, Fort Wayne, Indiana 
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MX2108 Large Screen Display 


The MX2108 large screen display is an intelligent, 
transportable, stand-alone, high-resolution ac plasma 
display unit for application in air land battle C*l systems. 

Features include: a 1200 x 1600 lines resolution; high 


MX2111 Electronic Printer 


The MxX2111 is asmall, lightweight desk-top matrix serial 
impact printer used for record copy in tactical C®l 
systems. 


MX2113 Augmented Portable 
Workstation 


The MX2113 augmented portable workstation is a 
lightweight portable computer and decision support 


MXT 1200 Tempest Matrix Printer 


The MXT 1200 Tempest printer combines the advan- 
tages of low-cost matrix printing with the flexibility of 
microprocessor electronics. 

It is a receive-only, microprocessor-based, 80-column 
matrix printer. Its print speed enables it to keep pace 
with a 2400 baud communications circuit. 

It utilises a 14-wire dual-column print-head to deliver 
a bi-directional print speed of 240 characters per 
second throughput. Expected head-life is more than 300 
million characters, and the head is easily replaceable by 
the operator. 

Switch-selectable for either ASCIl or Baudot oper- 
ation (50 to 4800 baud), it can operate either 
independently or interface with other terminals or 
systems via asynchronous RS-232C or MIL-STD-188C, 
MIL-STD-188-114 or RS-449 protocols. 

A two-digit indicator is provided for fault isolation. 


TECHNICAL SPECIFICATION 

Print rate: 340 characters/s (240 characters/s through- 
put for 80 columns); typical print speeds range between 
200 and 500 lines/minute depending on line length 
Baud rate: 50-4800 (switch selectable) 

Paper feed: interchangeable friction feed and tractor 
feed drives 

Receive memory module: 4k characters standard 
(expansible to 16k) 

Mitbf: 3000h 

Mttr: 15 minutes 

Power supply: 115/220V ac + 10%, 47-63Hz, 300W max 


Network Interface Unit 


The network interface unit is actually a family of 
products designed to provide a common access to the 
Defense Data Network (DDN) for a variety of devices. 
The unit is protocol converter based upon ISO 
standards which enables many terminals and hosts that 
are otherwise incompatible to talk to each other 
through the DDN. All products in the family are 
hardware identical with individual features programmed 
in software. All units support X25 levels 1 to 3, Internet 
Protocol to MIL-STD-1777, Transmission Control Proto- 
col to MIL-STD-1778 and Host Monitoring Protocol. 

Models in the range include the 4200, (Mini-TAC) 
which has 16 subscriber ports each individually 
configurable for any combination of synchronous 
or asynchronous terminals. The synchronous ports 
emulate an IBM host for terminals that conform to the 
IBM 327X display system protocols. 

The host front end processor model 4210 confers 
DDN compatibility on larger mainframe hosts. It enables 
the host to communicate with distant terminals and 
other hosts at burst data rates of up to 300kbits/s. The 
unit furnishes two high speed synchronous interfaces, 
both of which may go to the same host, or two 
independent hosts can be supported. Burst of data up 
to 1000 characters long can be processed to and from 
the host at the maximum bit rate. 

The terminal emulation processor model 4220 
provides a vehicle for interfacing subscriber hosts to the 
DDN. To a host computer each of the device's ports 
looks and acts like a terminal. Its 16 ports can 
be individually configured for a combination of 
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and low speed serial inputs/outputs with custom option; 
mouse, joy stick, joy disk compatibility; the support of 
DoD standard Ada high-order software language; an 
MC68020 32-bit processor and an expandable memory. 


Manufacturer 
Magnavox Command Systems, Fort Wayne, Indiana. 


Application areas include command posts, tactical 
operations centres, computing centres/nodes; it is also 
used in portable, vehicular, airborne, and fixed roles. 
Features include parallel and serial input/output, three 
copies in addition to the original and use of standard 
fan-fold or roll paper. 


system for C%l systems. It gives the user a computation 
and automated decision support capability. 

Features include user-prompted operation, mimimum 
training, and high-speed local area network operation. 
The workstation supports DoD standard Ada _ high- 
order software language capabilities (distributed pro- 
cessing and concurrency). It has extensive input/output 


Manufacturer 
Magnavox Command Systems, Fort Wayne, Indiana. 


capability with options; mouse, joy stick, joy disk 
compatibility; four MC68020 32-bit processors; and 
memory and in/out expandability. 


Manufacturer 
Magnavox Command Systems, Fort Wayne, Indiana. 


MXT 1200 receive-only printer 


Temperature range 

operating: 10-40°C 

storage: -18 to + 66°C 

Humidity 

operating: 20-80% (non-condensing) 

storage: 5-95% (non-condensing) 

Height: 633mm 

Width: 448mm 

Depth: 633mm (table or 488mm rack mountable) 
Weight: 39kg 
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JK AYDIN MONITOR srarencs 
NETWORK ACCESS COMPONENT 


SvaTus: 
+2 SaaS RTS 


OPERATIONAL SPECIFICATION 
Tempest: meets NACSEM 5100 
Rfi/emi: design goal, MIL-STD-461 


Manufacturer : 
Dataproducts New England Inc, 
Connecticut. 


Wallingford, 


Network interface unit 


synchronous or asynchronous hosts. The host needs 
no additional hardware or software. 

All models in the network interface unit family have 
synchronous data rates from 1200 to 19200bits/s and 
asynchronous rates from 75 to 9600bits/s. The units 
have similar power requirements of 115 volts ac or 220 
volts ac, 47 to 63Hz, single phase, 250 watts. The units 
measure 312 x 482 x 508mm and weigh 31kg. 


OM-55(V)/USC Modem 


The OM-55(V)/USC is a micro-computer controlled, 
pseudo-noise, direct sequence, spread spectrum 
modem providing anti-jam protection for digital trans- 
mission over the Defense Satellite Communication 
System (DSCS). The OM-55(V)/USC interfaces digital 
baseband equipment to shf terminals via a 70 or 


Packet Applique 


The packet applique expands virtually any line-of-sight 
(los) radio system to provide a packet switched data 
network. 

Attached by cable to each radio in the network, the 
appliques are completely automatic and transparent to 
all the mission functions of the radio channels. The 
applique is advantageous to both an integrated system 
with dispersed subscribers and to a multi-purpose net in 
which many independent point-to-point circuits are 
established on a common frequency. 

The packet applique can extend the radio's range 


USA/DATA TRANSMISSION/RECEPTION 


STATUS 
In service with the US Government. 


Manufacturer 
Aydin Monitor Systems, Fort Washington, Pennsylvania. 


7OOMHz intermediate frequency and provides full 
duplex communications circuits at standard data 
rates from 75bits/s to 32kbits/s. The OM-55(V)/USC 
interoperates with the MX-3000(V) and AN/USC-28(V) 
modem groups, providing connectivity with the World- 
Wide Military Command and Control Systems 
(WWMCCS) and the DSCS through DSCS satellites. 


beyond its los limitations through automatic relay. In 
addition, the packet applique is fully compatible with 
existing security and aj systems. 

The applique processes data for transmission by 
dividing it into packets. From a locally stored network 
connectivity table, the applique determines the most 
suitable path to the intended recipient. Once the 
applique determines that a radio channel is clear, it keys 
the transmitter and sends the packet as a radiation 
burst. 

Ateach terminal in the net, the packet applique serves 
as a discriminating multi-routeing automatic relay. As a 
radio signal is received by an individual terminal, it 
undergoes error correction processing and header 
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STATUS 

The US Navy has production units serving operating 
forces in all theatres of operation. The OM-55(V)/USC 
has completed operational evaluation aboard ship. It is 
also entering NATO service with the NATO Integrated 
Communications Systems (NICS). 


Manufacturer 
Magnavox Advanced Products and Systems Co, 
Torrance, California. 


examinations for routeing/recipient information. 

On reaching its ultimate destination, the packet is 
stored until all associated packets have been received. 
The applique then arranges the data in proper 
sequence and passes it on to the terminal in one 
continuous stream. 

The packet applique can be configured to function 
with most standard radios. Models have been designed 
to function with the AN/VRC-12, AN/PRC-77, Sincgars V 
and AN/WSC-3 radios. 


Manufacturer 
E-Systems Inc, Melpar Division, Falls Church, Virginia. 


Packet Radio 


The packet radio is a single package device which 
incorporates all the requirements for both communi- 
cation connectivity and message switching. It has 
forward error correction as well as standard cre which 


PM-15A Adaptive Tactical Modem 


The PM-15A is an adaptive half-duplex tactical modem 
intended for data transmissions of 300, 1200 and 
2400bits/s. It an be used with the AN/URC-110. 

The modem operates on one BA5590/U lithium or 
BB590/U nickel- cadmium battery or it can operate on 
other power sources available from federal stock 
inventory. It requires 300mA at + 12 volts dc to operate. 

The modulation format for the PM-15A is differentially 
encoded bi-phase shift keying (dbpsk) for data rates of 
300 and 1200 bits/s, and non-differentially shaped 
bi-phase shift keying (sbpsk) at the 2400bits/s rate. The 
PM-15A can operate in an asynchronous mode where 
only data is available, or a synchronous mode where 
data is supplied coherent with an internal transmit 
clock. The output data from the demodulator is 
compatible with MIL-STD-188C requirements. 


Programmable Communications 
Interface Unit (PCIU) 


The 2- and 4-channel programmable communications 
interface units (pcius) are devices which provide 
hardware and software interfaces between commercial 
host computers along with their local area network 
terminals and Army tactical and strategic communi- 
cations networks. They contain all of the specialised 
hardware which is required to provide an electrical 
interface to a wide variety of Army communications 
devices. This hardware is under control of software 
programs which are downloadable from the host 
computer(s). These programs not only control the 
interface hardware but also provide the protocols 
required by the specific media. 

The interface hardware, which is qualified and 
proven in the field, is identical to that used in 
the AN/UYQ-30 tactical computer terminal which is 
presently in full scale production for the manoeuvre 
control system (mcs). Much of the mcs applications 
software is also presently available for use in the pciu. 


gives transmission quality similar to cable connection 
but at a faster network setup speed. The radio has 20 
channels with 64MHz channel spacing. The 
rf bandwidth is 20MHz (adaptable) with software 
controlled frequeney selection. The frequency hop 
interval, if required, is 10 milliseconds and the output 
power is 5 watts. The packet size is variable up to 6144 


TECHNICAL SPECIFICATION 
Modulation format 

dbpsk, sbpsk 

Input data rate 

dbpsk: 300 or 1200bits/s 
sbpsk: 2400bits/s 
Demodulation performance 
relating to an input C/No, 10° ber is 
300bits/s: 34dB 

1200bits/s: 40dB 

2400bits/s: 43dB 


Manufacturer 
Motorola Government Electronics Group, Scottsdale, 
Arizona. 


The pciu communicates over one or two channels, 
each of which have a selection of physical interfaces 
and operational modes for use with wirelines, MIL-STD- 
188-114 devices, encryption devices, cmos devices, 
remote radios, RS-232C, RS-449 devices and commer- 
cial telephone systems. Many network and link protocols 
are available in the initial configuration such as the 
Army's MCS, Tacfire, automatic dialling and answering, 
communications mode selector control, csma, X.25, and 
Autodin Modes |, Il, IV and VI. Additional protocols are 
planned for future applications and will be available as 
downloadable software modules. Modulation types are 
nrz, fsk at 1200/2400Hz or MIL-STD-188 and -188C and 
conditioned diphase. Signal data rates are supported at 
75 to 19.2kbits/s and 2, 4, 8, 16 and 32kbits/s. 

The pcius are non-developmental items. 


STATUS 

Two channel pciu in production for a 264 unit contract. 
It is used in the US Army's Manoeuvre Control System. 
Four channel version in advanced development. 


bits and the unit can be configured for fixed or mobile 
use. Its power requirements are 22 to 32 volts de and it 
consumes less than 10 watts. 


Manufacturer 
Hazeltine Corporation, Greenlawn, New York. 


PM-15A tactical modem 


Four channel PCIU 


Manufacturer 
The Singer Co, 
California. 


Librascope Division, Glendale, 


474 


RF-—155DR TADIL A/Link 11 HF 
Transceiver 


The RF-155DR provides synthesised transmit and 
receive capability over the 2 to 30MHz frequency range 
in 10Hz increments. The system includes the RF-130-01 
transmitter and RF-590A receiver, which have been 
modified to be compliant with TADIL A/Link 11 data 
formats as specified in MIL-STD-188-203-1. The data 


RF-—2330 Channelised ARQ 
System 


The RF-2330 channelised arq system is a synthesised 
(transmitter/receiver) automatic error correcting radio 
teletypewriter system designed for easy channelised 
operation. A high-speed switch allows operation from a 
single antenna. It is a complete system incorporating all 
the elements necessary for operation, consisting of the 
basic transmitter (RF-2303M), receiver (RF-530), arq 
modem (RF-3500C) and antenna coupler (RF-1265). 
The RF-530 receiver included in the system can also 
be used as a general-purpose receiver for SOLAS 
requirements or for weather fax charts 

The RF-2330 can be operated in either the simplex or 
split-channel (half-duplex) modes. These modes are 
unique by virtue of the high-speed antenna switch 
(RF-1192A) which permits a single antenna to be used 
for transmit and receive. This feature solves the mutual 
interference problem inherent in shipboard installations 
and also permits single frequency (simplex) arq 
operation. The RF-2330 can also be used as a 125-watt 
voice service transceiver. 

The RF-2330M is designed with a non-volatile 
electronically alterable read-only memory which can be 
programmed internally for frequency changes without 
the need for crystals. 

The RF-536-01 scan control extends the capability of 
ihe RF-2330 series arq system by providing channel 
scan for the RF-530 receiver. 

An associated equipment, the RF-2331, uses the 
RF-231 coupler instead of the RF-1265. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

RF-2330 (RF-23038M/104) ARQ TRANSMITTER 

Modes: F1B radio teletypewriter, J2A or R3E usb, H3E 
ame, A1lA cw 

Frequency range 

2-30MHz in 100Hz increments 

basic 32 simplex or 16 half-duplex channels (field 
programmable). 

Power output: 1kW pep and average 


RF-530 ARQ RECEIVER 

Modes: as RF-2330 

Frequency range: 100kHz-30MHz in 100Hz increments; 
digital clarifier (phase locked to frequency standard) 
provides +2502 fine tuning 


RF-3500C ARQ MODEM 

Data input/output: to/from teletypewriter electronic or 
mechanical terminals 

Signal: 5-level 7.5-unit serial start-stop data ITA2 code, 
50-9600 baud or 7-level 10-unit serial start-stop data 
ASCIl code, 50-9600 baud 


RF-—3370 Frequency Shift Keyer 
Converter 


The RF-3370 terminal includes a keyer, converter anda 
loop power supply. The keyer converts the incoming 
code (Baudot or ASCII) into standard fsk tones which 
are transmitted over the radio. The converter transforms 
the received tones to standard de loop signals for 
connection to the associated teleprinter. Signal speed is 
up to 150 words per minute. 

The loop power supply provides high level keying 
(MIL-STD-188/CCITT). This power supply can be 
internally switched for either neutral or polar operation. 
Low level keying is available via an EIA interface 
connector. 

Standard modems are designed for a centre 
frequency of 2kHz with a deviation of +425Hz, and can 
be internally strapped for a deviation of + 85Hz. 

The RF-3370 terminal is designed for operation on 
115/230 volts ac, single phase, 50-60Hz, or 12/24 volts 
de. 

NSN is 5820-21-883-8538. 
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keyline will accept plus-to-key commands from the 
USQ-76 (MX-512), USQ-36, or USQ-59 and other 
compatible external digital data terminals. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-155DR transceiver 


RF-1265 COUPLER 

Input impedance: 50 ohms (max vswr 1.5:1) 

Output: standard coupler will tune 2.7, 4.9, 7.3 or 10.7m 
whips over 1.6-30MHz; 22.9m long-wire over 1.6-30MHz; 
45.7m long-wire over 2.6-30MHz. Optional adaptor 
required for operation from 1.6-2.6MHz 

Number of channels: 32 programmable channels 
standard; optional channel expansion to 64 in blocks of 
32 channels 


GENERAL 
Power supply: 115/230V ac, 50-60Hz 
Mounting: floor mount or table top 


RF-2330 arq system Shock/vibration: suitable for fixed or shipboard 
applications 
Height: 177.8cm 
Width: 60.9cm 
Depth: 66cm 
RADIO INTERFACE Weight: 250kg 
Modulation: 2 tones keyed with 7-unit code, constant 
4B/3Y polarity ratio in accordance with CCIR rec- Manufacturer 
ommendation 476-2, 100 baud synchronous Harris Corp, RF Communications Group, Rochester, 
Centre frequency: 1.7KHz +85Hz New York. 
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RF-3370 converter 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


RF-—3466 and RF—3466T Data 
Modems 


The RF-3466 and RF-3466T high-speed data modems 
are designed to combat the anomalies of ionospheric 
propagation which limit the rate at which data may be 
passed over an hf radio link. The RF-3466 modem is 
designed on a multi-tone approach using a time 
differential quartenary phase shift keying (tdqpsk) 
signalling format. 

The RF-3466T, the tactical version, is packaged in a 
ruggedised, completely sealed unit which meets all 
relevant environmental military specifications. 

The modem uses a tone library of 39 tones, separated 
in frequency by 56.25Hz. During a symbol interval of 
22.5msec, each of the 39 tones are keyed with two bits of 
information. With these parameters, the resultant 
channel rate is 3466bits/s for a 2400bits/s input data 
rate. 
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Also built into the overhead is fec coding data with 
soft decision decoding to provide a more robust system 
in the presence of fading, multipath, and any of a 
number of other interferences inherent in the hf 
medium. The modem is optimised for operation with 
radio equipment in a 3kHz bandwidth. 

The RF-3466 modem offers full-duplex/half-duplex 
operation, code interleaving for burst error protection, 
in-band and out-of-band (dual source) diversity, 
doppler frequency error correction and_ tracking, 
operation with synchronous or asynchronous terminals, 
and Reed-Solomon fec code. 

Applications for the modem include high speed and 
secure burst data, digital facsimile, and digitised secure 
voice. 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 
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RF-3466T tactical high-speed data modem 


RF-3490 Digital Data Buffer 
Processor 


The RF-3490 digital data buffer processor allows 
data transmissions to take place in rf environments 
containing high levels of interference. 

The RF-3490 will interface to terminals using 
asynchronous formats and RS-232C interface ports. It 
will connect to most vhf and uhf radios directly or 
through digital encryption devices using MIL- 
STD-188(C) interface ports. 

Radio networks interconnecting personal computers, 
or hand-held message devices etc., are made reliable 
even while minimising air-time. 

By installing RF-3490 units at each retransmission 
point, error correction is accomplished on each 
link, making extended-range data communications 
practical. 


TECHNICAL SPECIFICATION 

TERMINAL INTERFACE 

Data format: RS-232C, MIL-STD-188(C), 
chronous 

Data rate: 300, 1200, 2400 baud (internal set for other 
baud rates) 

RADIO INTERFACE 

Data format: MIL-STD-188(C) 

Data rate: 410, 1067, 5330kbits/s (throughput doubled 
with security equipment) 
Transmission: 8kbits/s 
equipment) 

DATA PROCESSING 
Coding: BCH 
Redundancy: 13, 5, 1(interleaved) 

Buffer capacity: 24,000 characters 

Power supply: 10-30V dc external, 10012-0300 nicad 
battery pack for AN/PRC-117A 

Consumption: 3W max 


asyn- 


(16kbits/s with security 


Temperature range: -40 to + 70°C 
Height: 84mm 

Width: 221mm 

Depth: 145mm 

Weight: 1.5kg wob 


OPERATIONAL SPECIFICATION 
Shock/vibration, humidity: MIL-STD-810C 


Manufacturer 
Harris Corporation, RF Communications Group, Roch- 
ester, New York. 


RT5500 Message Terminal 


The RT5500 radioteletype (rtty) message terminal is 
designed for direct connection to ssb, fm and wire-line 
communications equipment. It includes a video display 
unit, word processor and afsk modem in a compact 
ruggedised package. 

The terminal operates in either Baudot (ITA2) or ASCII 
(ITA5) formats at all standard speeds up to 110 baud 
(600 baud with an external modem). The built-in modem 
provides individual programming of mark and space 
frequencies which permits selection of standard centre 
frequencies and shifts, as well as special combinations. 
A plug-in option provides full error correction (both 
SITOR and fec) in accordance with CCIR specification 
476-2. 

The RT5500's capabilities include message number- 
ing, retransmission, selective calling and automatic 
message retransmission. The teleprinter uses a dot 
matrix impact printer and fold-down splash-proof 
QWERTY keyboard. It operates at a speed of one line 
per second on full-size standard single or multiple copy 


RT/ARQ-100, —400 and —1000 
HF/SSB Transceivers 


The RT/ARQ-100, -400 and -1000 hf/ssb transceivers 
provide arq/fec error-correcting radioteletype operation 
in a fixed, transportable or mobile operating environ- 
ment. Each of the radios includes an RT-5500/ARQ 
message terminal which incorporates an electronic 
teleprinter, video display unit, electronic memory, fsk 
modem and arq/fec controller in a single ruggedised 
package. They also feature a message handling 
Capability permitting a variety of selective calling and 
automatic message retransmission options. 

Also common to each of the systems is the RT100/MP. 
hf/ssb transceiver/exciter which provides 100 watts fsk 
Output. This unit operates over the 1.6 to 30MHz 
frequency range in synthesised 100Hz increments. A 
keyboard permits selection of either a discrete simplex 
or half-duplex frequency, or one of up to 99 program- 
mable channels. The -400 and -1000 systems also 


RT/ARQ-100 system 


roll paper. A standard typewriter ribbon is used to allow 
local supply of replacements. 

The integral amber video display unit is used to review 
the 16k transmit/receive memory contents and for 
editing composed messages. The standard built-in 
modem uses linear two-tone signal processing. Three 
pairs of mark and space frequencies are individually 
programmable and selectable from the front panel. 

A drip-proof ruggedised metal enclosure provides 
mechanical protection and shielding from rfi radiation. 
An optional shockmount is available. 

Direct compatibility is provided for standard radio 
interfaces and a variety of external encryption devices. 
The standard unit operates from 115 or 230 volts ac or 
28 volts de. 


STATUS 
Introduced in 1984 and in production. In use in more 
than 25 countries. 


Manufacturer 
Trans World Communications — Inc, 
California. 


Escondido, 


RT5500 message terminal 


ee 
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Manufacturer 
Trans World Communications Inc, 
California. 


incorporate broadband solid-state linear amplifiers to 
boost the output power to 400 watts and IkW average 


STATUS 


In service. Escondido, 


respectively. 


SC600 Field Message Terminal 


The SC600 field message terminal comprises a teleprin- 
ter, modem and universal power supply in an integrated 
package for tactical field operation in mobile, fixed and 
portable applications in a variety of environments. This 
package interfaces directly with am/fm, hf, vhf or uhf 
radios, as well as wireline circuits, adding teletype 
capability to new or existing voice communication 
circuits. Operating from ac, dc or battery, the SC600 can 
be used in a wide range of applications, including in a 
Jeep, on a patrol boat, in a field tent or in a command 
post. The SC600 is available in standard English/Latin 
character and Arabic script versions, and is program- 
mable to Spanish and French languages. 


STATUS 
In service with the armed forces of many countries. 


TECHNICAL SPECIFICATION 

Operation: simplex, half-duplex or full-duplex. ASCII or 
Baudot codes (ITA5/2) 

Modes 

on-line: message transmission from storage or trans- 
mission directly from keyboard. Simultaneous trans- 
mission and. print-out. Message reception with 
simultaneous storage and print-out. Auto-copy function 
(copies immediately after message) 

off-line: local operation allows message composition 
with full edit capability. Read function allows message 
verification. Simultaneous reception and storage of 
incoming messages during performance of local 
functions 

Transmission speed 

ASCII: 75, 110, 150 baud (300 baud available) 

Baudot: 45.5, 50, 75 baud 

Print speed: 240 words/minute, max 


S$C620 Personal Data Terminal 


The SC620 personal data terminal has been designed to 
meet the requirements for a one-man portable data 
terminal. It is a hand-held unit with which an unskilled 
operator can transmit a message directly from the full 
alpha-numeric keyboard or compose a message 
for later burst transmission. The message can be 
transmitted over any voice communication link using 
ASCIl coded fsk modulation. In addition, the SC620 will 
receive an fsk message, present it on a visual display of 
alpha-numeric characters, and store the message for 
rereading if desired. Each unit can be programmed with 
its own unique identity code for selective calling 
capability, and also has a built-in open line identification 
code for group call addressing. 

The SC620 contains a glow-in-the-dark keyboard, 
visual display, modem, and storage facilities for 
incoming and outgoing messages. It interfaces directly 
with any radio or wire link and gives six days’ operation 
from three alkaline AA batteries, thus providing versatile 
terminal capability in either fixed station or field 
environments. The unit is completely sealed and housed 
in a rugged aluminium enclosure. 


STATUS 
In production. In service throughout the world. 


TECHNICAL SPECIFICATION 

Modes 

on-line: message transmission from storage or directly 
from keyboard. Message reception and storage 


SECS 86 Communication 
Computer System 


The SECS 86 is a self-contained computer for handling 
numerous communications applications including ter- 
minal/cluster communications control, front end com- 
munications processing and stand alone X.25 
communications. The system comprises a SECS 186 
host computer and a SECS 186/48 advanced communi- 
cations board. 


Print characteristics: thermal 5 =< 7 dot matrix 40 
characters/line max, 3.9 characters/cm (horizontal), 2.4 
lines/cm (vertical) 

Paper: thermal type, 14cm wide, 6.6cm diameter. Roll 
environment-proof; retains rigidity and does not fade 
Mtbf: better than 3000h 

Mttr: 30 minutes, organisational. 2'/,h, direct support 
(per EL-CPO 171-0001B/UGC-74) 

Power supply: 10-30V dc at 50W max (115/230V ac, 
47/63Hz, with optional ac supply) 

Temperature range 

operating: -30 to + 55°C 

storage: -55 to + 70°C 

Relative humidity: 95% (open) = 

Weight 

basic SC600 without paper roll: 8.4kg 

basic SC600 without keyboard: 8kg 

basic SC600 with ac supply: 10.7kg 

basic SC600 with ac supply and ‘keep-alive’ battery: 
11.6kg 

basic SC600 with environmental kit: 9.7kg 


KEYBOARD CLOSED 
Height: 188mm 
Width: 358mm 
Depth: 348mm 


KEYBOARD REMOVED 
Height: 188mm 
Width: 351mm 
Depth: 317mm 


KEYBOARD OPEN 
Height: 188mm 
Width: 358mm 
Depth: 457mm 
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SC620 data terminal 


off-line: message composition with character editing 
capability. Read function allows message verification 
Message memory: 1000 characters 

Display: eight 14-segment vacuum fluorescent alpha- 
numeric characters. Message presented in scroll form 


The SECS 86 system is equipped with eight HDLC/ 
SDLC serial channels and supports either RS-232C or 
RS-422A interfaces. The system supports asynchro- 
nous, bisynchronous, half/full duplex, nrz, nrzi and fm 
encoding and decoding operations. When configured 
for X.25 operations the SECS 86 conforms to CCITT 
recommendations and handles communications details 
for ISO layers 1, 2, and 3. The X.25 software which is 
Defense Data Network — tested allows the system to 
directly connect to -a packet switching network, a 
remote host that supports X.25 or X.3/X.2. pad. Available 
options include eight additional interface channels, 


SC600 field message terminal 


OPERATIONAL SPECIFICATION 

Altitude 

operating: 4500m, MIL-STD-810C, Method 500.1 
Splashproof 

closed, operating: MIL-STD-108E 

Resonance: MIL-STD-810C, Method 514.2 
Bounce 

vehicular: MIL-STD-810C, Method 514.2 

loose cargo: MIL-STD-810C, Method 514.2 
Shock: MIL-STD-810C, Method 516.2 
Handling: MIL-STD-810C, Method 516.2 

Dust 

closed, operating: MIL-STD-810C, Method 510.1 


Manufacturer 
Southcom International Inc, Escondido, California. 


Keyboard: 45 keys. Control keys and standard 
typewriter alpha-numeric graphics on glow-in-the-dark 
background. Unit completely water- and dust-proof 
Mttr 

organisational level: 4’, minutes 

direct support level: 30 minutes 

Temperature range 

operating: -30 to + 55°C 

storage: -55 to + 70°C 

Relative humidity: 95% (open) 

Altitude 

operating: up to 5000m 

non-operating: up to 12,000m 

Immersion: complete immersion in water (operational) 
Height: 192mm 

Width: 86mm 

Depth: 39mm 

Weight: 0.83kg approx 


OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810C, Method 514.2 

Bounce 

vehicular: MIL-STD-810C, Method 514.2 

loose cargo: MIL-STD-810C, Method 514.2 
Shock-drop: 1m drop at any orientation on sand or 
loose dirt 

Bench handling: MIL-STD-810C, Method 516.2 

Dust: MIL-STD-810C, Method 510 

Salt fog: MIL-STD-810C, Method 509 


Manufacturer 
Southcom International Inc, Escondido, California. 


operating system independent for custom porting, mass 
storage control interface and MIL-STD-1553 multiplex 
bus interface. 


Manufacturer 
Titan Severe Environment 
California. 


Systems, Chatsworth, 


Serial Impact Printers 


This series of serial impact printers are certified to 
NACSIM 5100A Tempest test criteria. They have speeds 
of 400 cps in the draft mode and 100 cps in the near 
letter quality mode. The printers, which achieve Tempest 


SHF/Anti-jam Tri-Modem 


The shf/anti-jam(aj) modem is designed to meet the 
need for communications network acquisition and 
re-acquisition during critical command and control 
situations. 

Its compact form is consistent with strategic, ground 
tactical and airborne terminals. Its frequency-hopping 
approach is said to provide inherent superior acqui- 
sition times. 


SP-900 Series Intelligent 
Airborne Processor 


The SP-900 is an intelligent processor for data 
gathering, generation, manipulation, compression and 
evaluation. Imbedded within the SP-900 is a 6809 


SSP-1400 Wide-band Data 
Equaliser 


The SSP-1400 is used on standard transmission lines. It 
provides amplification and slope equalisation for 
50kbits/s baseband and diphase data over the 10Hz to 
7OkHz frequency range. It also provides automatic 
regulation to +2dB output for +7.5dB input change 
from -30 to -3dBm. 

The unit is a single plug-in module with four controls, 
designed for easy installation and alignment. It 
compensates for flat loss and high frequency roll-off of 
telephone cables. A data pack for secure voice 
application is available. 


STATUS 
The SSP-1400 is recommended in logistics support 
plans for AUTOSERVOCOM. It is in service with: 


Dept of State OC968-1 

Dept of the Army CSA DAM 750-15 
Dept of the Navy Navalex P-4, 1101 
Dept of the Air Force AFM400-36 
ST-8000 HF Modem 


The ST-8000's audio tone frequencies are fully tunable 
between 400 and 4000Hz for fsk or on-off keyed 
applications. Receive filter and transmit tone frequen- 
cies are synthesised from a quartz oscillator under 
microprocessor-control for high stability and 1.0Hz 
resolution, All tuning adjustments are made with front 
panel controls or by remote control. The operator 
canset either mark and space frequencies or centre and 
shift frequencies when tuning. When the baud rate is set 
(10 to 1200 baud), the microprocessor computes and 
sets optimum bandwidths for the input, mark, space 
and low-pass filters. Eight programmable non-volatile 
memories are available for retention of commonly used 
receive and transmit parameters. The memory controls 
also allow split-frequency operation, using different 
receive and transmit tone frequencies. 

The modem measures 89 xX 483 x 387mm and 
weighs 6.8kg, It meets MIL-STD-188C. 


Standard Remote Terminal 


The standard remote terminal (srt) is a real-time remote 
communications terminal designed to support the latest 
US government automated communications centres at 
selected locations around the world. 

It functions as a remote communications terminal 
which is interfaced with networks such as the Defense 
Communications Agency's AUTODIN, the US Army's 
AMME, and the US Navy's LDMX. These are some of the 
message processing systems providing world-wide 
communications capability for srts by interconnection 
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standards by electronic means, also offer standard high 
resolution dot addressable graphics (144 horizontal 
and 144 vertical dots per inch) with all models, and 
optional multi-colour models offering up to seven 
colours. Other options include courier, italic, ocr and 
expanded character fonts, 6kbit input buffer and sheet 
feeders. 


The shf/aj modem shares the features of the 
MD-1035/A uhf dual and MD-1094/G_ tri-modem 
through the use of identical components and similar 
hardware and software designs. 

The modem interfaces digital baseband equipment to 
shf terminals via a 7OMHz if carrier and provides 
the following jam-resistant secure communications: 
scintillation mitigation, 75bits/s with maximum aj, 
75bits/s orderwire with maximum aj protection, four 
baseband i/o channels alowing tdma or t/cdma, data 
rates up to 9.6kbits/s stressed mode, variable interleaver 


cpu, fully integrated with its reprogrammable rom, 
high-speed ram and dedicated dma controller. The 
SP-900 is implemented as a stacked array of printed 
circuit board assemblies with parallel bus interconnec- 
tion. Typical applications for the standard model 
are translation between dissimilar communication 
channels, code synchronisation and processing, digi- 
tal-to-analogue conversion. 


TECHNICAL SPECIFICATION 

Impedance 

input: 1385 ohm +10% 

output: 1385 ohm +10% 

Gain: 30dBm minimum 

Output (max): + 12dBm into 135 ohms minimum 
Frequency response: + 3dB 10HzZ-70kHz in flat mode 
Power supply: 44-56V dc at 46 +8mA 
Temperature range 

operating: 0 to +60°C 

storage: -40 to + 85°C 


Manufacturer 
Alcatel Transcom, Portsmouth, Rhode Island. 


SSP-1400 data equaliser 


$T-8000 HE MODEM 
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Manufacturer 
Genicom, Waynesboro, Virgina. 


depth, single mode of operation for both faded 
and non-faded operation, and secure conferencing 
program interface. Options include 700MHz if, remote 
control and network controller. 


Manufacturer 
M/A-COM Government Systems Group, San Diego, 
California. 


It is capable of operating in a temperature range of 
-25 to + 65°C, in up to 95 per cent humidity and to any 
altitude. 


Manufacturer 
Aydin Vector, Newtown, Pennsylvania. 


ST-8000 modem 


STATUS 

Introduced in 1985. In service with the US military 
and other government agencies. US nomenclature 
MD-1232/G. 


to the Defense Communication System Network. 

Because of the varied installation requirements and 
traffic volume, the srt provides a modular approach to 
hardware configurations and a broad selection of 
peripheral devices. The srt can be used to perform all 
the functions required to receive, process, store, 
transmit and retrieve both narrative and data messages. 
Messages can be of various lengths, formats, codes and 
transmission rates. Data can also be transferred 
from one peripheral device to another using the 
device-to-device transfer program. 

The system is capable of processing all types of data 
communication in the form of AUTODIN and AMME 


Manufacturer 
HAL Communications Corp, Urbana, Illinois. 


message structures, and in most situations operates in 
a multi-programming (concurrent and overlapping 
operations) mode. Full-duplex data communication to 
AMME/ASC is available at speeds up to 19.2kbits/s. 
These features improve the throughput and efficiency of 
the communications centre. 

Message security, integrity and accountability are 
maximised in srt systems with facilities such as 
automatic detection and correction of recoverable 
errors, and message protection of irrecoverable errors 
or error/fault conditions. 

The nucleus of each srt is the 401G line control unit 
(Ilcu) featuring high internal processing speeds, random 
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access memory (ram) and read-only memory (rom) 
storage, and direct memory access for high-speed data 
transfer. 

A number of different types of high-capacity storage 
and input/output peripheral devices are available for 
interface with the Icu. 

The srt operates with a dual hierarchy of program- 
ming systems. The micro-level firmware sub-system 
programs reside in rom and the macro-level software 
sub-system resides in ram. These two sub-systems 
control the flow of information, inputs, outputs, 
files, messages, processing procedures and buffering 
arrangements. 

The srt is used for applications that require system 
security in compliance with the Tempest limits specified 
in Defense Communication Agency Circular 370-D 
195-2. 


OPERATIONAL SPECIFICATION 

The srt has been designated as mandatory equipment 
for Tempest certified remote terminals and other 
equipment specified in GSA contract GS-O00C-50167 for 
all agencies of the US government. This includes 
military agencies, departments and wholly-owned 
government corporations, and government contractors 
authorised by GSA. An upgrade via an advanced line 
control unit is now available, This features full multibus 
architecture, 16 megabytes of memory, up to 40 ports, 
and line speeds up to 19.2kbits/s. 


Manufacturer 
Astronautics Corp of America, Milwaukee, Wisconsin. 


Standard remote terminal 


TACLAN Tactical Local Area 
Network 


TACLAN is a local/wide area networking system to 
support contingency or combat operations in a wide 
range of geographical or combat conditions. It provides 
off-the-shelf equipment using the Litton digital data 
terminal and lightweight digital command terminal for 
tactical air command and control systems improve- 
ments, as well as providing the means for achieving a 
level of multi-service or multi-command interoperability. 

The TACLAN uses a Zenith-150 or equivalent 
computer and has a multi-media intelligent communi- 
cations networking capability using wire, radio or 
fibre optics. The system incorporates user-defined 
requirements for distributed force management systems 
application for selected functional elements. The 
generic system is capable of supporting Air Force 
applications in areas of interest such as the Tactical Air 
Control Center (TACC), Wing Operations Center 
(WOC), Tactical Intelligence Squadron (TIS), Tactical 
Fighter Squadron (TFS), Survival Recovery Center 
(SRC), and other tactical air support or command 
post/operations centre- type activities, either ground or 
airborne. 

The TACLAN concept is based on multi-netting 
intelligent terminal devices to accommodate multiple 
subscribers on a single net or frequency, and multiple 
nets of subscribers at the various functional levels. A 
packet switched, digital burst, secure (with encryption) 
capability is provided that allows tactical commanders 
to employ radios during initial deployment and readily 
migrate to wire or fibre optics as required. 

TACLAN’s modularity enables local area networks to 
be sized and equipped with appropriate levels of 
automation, tailored to specific user requirements. 
Autodin, Defense Data Network, JINTACCS or JTIDS 
can be provided by the terminals performing format and 
protocol conversions when transiting from one medium 
to another. The software-programmable modem is 
incorporated to provide an interface to most tactical 
communications equipment, including hf, vhf, uhf, 
am/fm and satcom. 


Manufacturer 
Litton Data Systems, Van Nuys, California. 


TACLAN system 


TACSTAR 2080 Intelligent Display 
Terminal 


The TACSTAR 2080 intelligent display terminal is a high 
resolution, colour, raster, non-interlaced display system, 
complete with processor electronics and mounted ina 
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simple housing. With the TACSTAR 2080 the user can 
begin with a single unit tailored to his application with 
function modules and software, and then expand the 
display capability as the system evolves. 

Featuring the embedded MC68000 and MC68020 
microprocessors, the TACSTAR 2080 can be used as a 
stand-alone terminal or serve as a display suite 
consisting of a master terminal and monitors. The unit 


meets MIL-STD-16400, -4158, and -5400 and Tempest 
requirements. 


Manufacturer 
Motorola Inc, Government Electronics Group, Scots- 
dale, Arizona. 


Tactical Data Terminal 


The tactical data terminal is an operator interface 
terminal with on board high speed printer. The terminal 
has speeds from 300 to 9600 baud and emulates a 
VT-100 with data communication provided by a dual 
balanced - MIL-STD-188-114 digital interface circuit. 
Designed as an all in one computer terminal for 
tactical environments the terminal meets MIL-STD-454 
requirements. The basic unit comprises an ac plasma 
display, alphanumeric keyboard, power supply, 1650 
character per second rotary printer and_ internal 
processor control circuitry. The terminal meets emi and 
Tempest standards. It has a power requirement of 
110/220 volts ac, 50/400Hz, and weighs 24kg. 


STATUS 
Currently in service on classified US communications 
programme. 


Manufacturer 
SCI Technology, Huntsville, Alabama. 


Tactical data terminal 


TD-976/G Multiplexer 


The TD-976/G is a tactical time division multiplexer 
capable of combining up to eight asynchronous 6- or 
12-channel user data groups into a single 48- or 
96-channel supergroup. User inputs are_ typically 
supplied by TD-660A/G or TD-754()/G multiplexers. 
These equipments can be operated independently or 
in conjunction with Army Tactical Communications 
Systems elements such as the AN/TCC-73 telephone 
terminal set, the AN/GRC-144 radio and the AN/TSQ-85 
video technical control centre. 

The TD-976/G will drive up to 0.8km of CX-11230/G 
cable, and will also power bi-directional cable systems 
employing combinations of this cable and TD-982/G 
pulse form restorers for distances of up to 8km. 
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STATUS 
Current production for the US Army completed. 


TECHNICAL SPECIFICATION 

GROUP 

Number: eight 6/12-channel 

Input rate: 288/576kbits/s +45ppm 
Output rate 

pcm: 288/576kbits/s +45ppm 

timing: 576kHz +45ppm 

Pem: nrz 

Signal amplitude: 0 and -2V, nominal 


SUPERGROUP 

Rate: 4.9152Mbits/s +30ppm 
Modulation: 1/2 baud bipolar 
Signal amplitude: 2V, nominal, p-p 
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ORDER WIRE 

Type: 2 voice (1 analogue, 1 digital), tty 
Range 

analogue and tty: 8km 

digital voice: 5 cable hops with patch through 
Power supply: 115V ac + 10%, 47.5-63Hz, 175W max 
Temperature range: -32 to + 52°C 

Height: 399mm 

Width: 438mm 

Depth: 327mm 

Weight: 31.75kg approx 


Manufacturer 
Martin Marietta Aerospace, Orlando, Florida. 


TD-1069/G Time Division Digital 
Multiplexer 


The TD-1069/G is a fully militarised tty and/or digital 
data multiplexer combining up to 12 channels into one 


32kbits/s data stream compatible with standard digital 
transmission systems. It is intended for use in tactical 
communications centres. 

It is compatible with Army Tactical Communications 
Systems (ATACS), Field Army Command and Area 
Signal Centers, and Tri-Tac Digital Communication 
Systems. 


Manufacturer 
ITT, Defense Communications Division, Nutley, New 
Jersey. 


TD-1337(V)/G Multiplexer/ 
Demultiplexer 


The TD-1337(V)/G is a synchronous time-division 
multiplexer set designed for use in the US Army and Air 
Force ground mobile force satellite terminals. It provides 
multiplexing and demultiplexing functions compatible 
with both ATACS and Tri-Tac operation. 

Synchronous data users from 8 to 1152kbits/s of 
mixed rates and rate families are combined and 
transmitted at composite rates between 15 and 


4664kbits/s. Maximum efficiency exceeds 99 per cent. 
Multiplexer timing is provided internally or can be 
supplied from external sources and regenerated 
internally by a phase lock loop. It provides three order 
wires consisting of 16kbits/s secure and non-secure, 
and a 2.4kbits/s order wire interfacing with an advanced 
narrow-band digital voice terminal. Up to 56 external 
status points are monitored by the TD-1337(V)/G. ‘ 

There are four hardware configurations of the 
equipment provided to satisfy US Army and Air Force 
nodal and non-nodal requirements. Each configuration 
is implemented through printed circuit board 
replacement. 


STATUS 

The TD-1337(V)/G was developed for SATCOMA. The 
equipment operates in conjunction with the US Army 
and Air Force integrated tactical satellite communi- 
cations earth terminals, AN/GSC-85, -93 and -94A. It 
replaces the TD-1147. 


Manufacturer 
Martin Marietta Aerospace, Orlando, Florida. 


TD-—1389(V)Low Rate Multiplexer 


The low rate multiplexer (Irm) provides 12-channel 
Capability. By combining plug-in modularity and 
firmware control, a wide range of user and composite 
configurations can be used. Digital data rates of 


TD-1390/U Multiplexer 


The TD-1390/U performs the function of a combiner/ 
decombiner for the TD-660 multiplexer and CV-3837/U 
converter frame format. 

In the TD-660 multiplexer system, the TD-1390/U 
combines two 12-channel 576kbits/s signals of transmit 
pcm data into a composite 24-channel 1152kbits/s pcm 
signal and, at the receiving end, decombines them to 
their 12-channel 576kbits/s forms, all performed with or 


56kbits/s, plus 1200bits/s for fsk users and composite 
rates of 256kbit/s, can be selected from remote control 
interfaces or from the front panel keypad. New 
configurations for each channel can be selected 
without interference or shutdown. 

The Irm is fully emp- and emi-shielded for mobile or 
fixed systems. In high-threat jamming environments, 


without the use of the TSEC/KG-27 secure equipment. 

In the CV-3837/U converter system the TD-1390/U 
combines two 15-channel 576kbits/s signals of transmit 
delta modulation data into a composite 30-channel 
1152kbits/s signal and, at the receiving end, decombines 
them to their 15-channel 576kbits/s form, all performed 
with or without use of the TSEC/KG-27 secure 
equipment. 


TD-1390/U multiplexer 


data rates as low as 37.5bits/s be used with spread 
spectrum modems: Selection of internal, external, or 
composite input timing, plus the ability to emulate the 
Tri-Tac loop group multiplexer (lgm) or the AN/GSC-24, 
provides additional interoperability. 


Manufacturer 
RCA Aerospace and Defense, Camden, New Jersey. 
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In its normal TD-660 or CV-3837/U operation, the 
TD-1390/U can be selected to non-decombine mode, or 
dual composite output. 

The TD-1390/U can be selected to frame translate 
mode for down-the-hill applications involving a remotely 
located drop-and-insert installation. 

A separate decombine function can be selected 


TE-—233P Programmable Digital 
Data Modem 


TE-233P is a half- and full-duplex synchronous 
modulator/demodulator designed to provide digital 
data communications over short- or long-range hf 
radio links under adverse atmospheric interference and 
multi-path propagation conditions. 

The modem uses differentially-coherent phase shift 
keying with two-, four- or eight-phase modulation of the 
16 data tones. It has selectable data rates, of 2400, 1200, 
600, 300, 150 and /5bits/s with and without error 
detection and correction. The modem is compatible 
with existing systems in allcommon modes of operation. 


STATUS 
In production for non-US user. 


OPERATIONAL SPECIFICATION 
Designed to MIL-STD-188C 


TE-240 SATCOM Interoperable 
Modem (MD-1166/U) 


The TE-240 is designed for secure voice and data 
transmission via satellite. It is a full-duplex, multi- 
function modem for numerous satcom applications 
including the transportable satcom terminal AN/ 
USC-(). The modem is inter-operable with FLTSATCOM 
and AFSATCOM | and Il terminals. Programmable 


Tempest Keyboard Visual Display 
Terminal 


The Tempest keyboard visual display terminal (kvdt) is 
the latest peripheral of the AUTODIN communications 
standard remote terminal (srt) system. This peripheral is 
an intelligent workstation that can be installed on a 
desk top. It can function as a stand-alone telecommuni- 
cation terminal, a word processing station or a remote 
terminal. 

The vdu has 2000 characters organised in 24 lines of 
80 characters, plus one line for status, using a 
96-character ASCIl sub-set. The keyboard has 110 
maximum (107 standard) sculptured keys, including 
ASCIl keyboard, editing function keys, led indicators, 
numeric keypad, programmable audible alarm, power 
on and a reset control. 

The mass storage is a Winchester (85Mbytes) and 


Tiger Rugged Computer 


Tiger is a flat-panel transportable |IBM-compatible 
computer based on Hewlett Packard's Vectra. Pack- 
aged in a transit case, the unit is specifically designed 
for field use including operation in rain, snow, sand and 
dust. 

The unit offers full IBM PC/AT compatibility including 
an electro-luminescent 640 x 200 flat panel display. 
Three half-height drive positions are available for any 
combination of hard disks or floppies. 

A particular feature of this device is the availability of 
a 20 megabyte removable disk. The Tiger's transit case 
can be converted for 483mm rack mount and is 
designed to accept standard IBM compatible card 
options. 

In addition to computational capability, Tiger offers 
sophisticated word processing, data base and file 
management and two-way communication between 
headquarters and remote field sites. It can handle a 
variety of communications protocols. 

The Tiger operates from standard 120 volts ac power 
and optional dc adapter. 


Manufacturer 
Miltope Corp, Melville, New York. 


Tiger computer 
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which allows down-the-hill drop-and-insert applications 
involving a cable/radio hybrid in any combination. 


Manufacturers 
Martin Marietta Aerospace, Orlando, Florida. 
Canadian Marconi Company, Montreal. 


TE-233P surface version 


Manufacturer 
Rockwell International, Collins Communications Sys- 
tems Division, Santa Ana, California. 


microprocessor technology allows it to operate in 
additional modes through simple programming 
changes. 

Features include use of advanced |si microprocessor 
technology, voice or data communication provided in a 
5kHz channel by quaternary phase shift keying (qpsk) 
modulation or bi-phase shift keying (bpsk), a data rate 
of 1.2 or 2A4kbits/s, all major modem functions 
programmable, and multiple modes (AFSATCOM or 
demand assignment) accommodated with minimal 
hardware changes. It is designed to MIL-E-5400, Class 


Kvdt with dual floppy discs 


floppy discs (50kbytes). It is available in the following 
combinations: two Winchesters, two floppy discs; one 
Winchester and one floppy disc; one Winchester, one 


TE-233P airborne version 


ll, and uses AFSATCOM modules for low cost of 
ownership and logistics commonality. 


STATUS 
In production and deployed with military airborne and 
ground forces. 


Manufacturer 
Rockwell International, Collins Communications Sys- 
tems Division, Santa Ana, California. 


floppy disc. Up to 15 kvdts can be ‘daisy-chained’, each 
of which can be separated by as much as 460 metres. 
Using this approach, each daisy-chain is seen only as 
one peripheral in the srt system. 

Options for the kvdt are colour crt for graphic 
applications, stand-alone Tempest word processor, 
Tempest remote terminal for main frame computers and 
an image processing terminal. 


STATUS 

The srt communications system, which includes the 
kvdt, is being acquired by the US Army, Navy, Air 
Force and other government agencies for their data 
processing and communications needs. Systems are at 
present located at 350 sites throughout the world. These 
systems are maintained at a 99.5% efficiency level. 


Manufacturer 
Astronautics Corp of America, Milwaukee, Wisconsin. 


TP-—1000 Miniature Line Printer 


The TP-1000 series miniature line printer uses the 
thermal process and prints 20 or 24 columns per line at 
10 or 12 characters per 25.4mm; a companion unit, the 
TP-1000S, produces 32 column lines at 10 characters 
per 25.4mm. 

Both printers are designed to meet the requirements 
of MIL-E-4158, MIL-E-5400 and MIL-E-16400: A 8192 


TP-—2000 Militarised Thermal 
Line Printers 


The TP-2000 electro-mechanical printer features two 
thermal print-heads each spanning 50mm of paper 
width. The print-heads are solid-state and last almost as 
long as the printer. 

The basic TP-2000 is a 10-character per 25.4mm, 
40-column printer that operates at a 160-line per minute 
print speed. For greater page density, a 66-column, 
17-character per 25.4mm version is available. 

Microprocessor control of the print-heads and paper 
feed give the user a variety of character founts and the 
ability to write 400-dots per line. 


TP-3000 Thermal Line Printer 


The TP-3000 thermal printer/plotter is a non-impact unit 
intended for use in military environments. 

lt features a solid-state, multiple junction print-head 
which spans 203mm of printing width on the paper, 
ASCIl coded characters are generated in a7 x 9 dot 
matrix pattern exhibiting high resolution and definition. 
The standard TP3000 is a 10-character per 25.4mm, 
80-column printer which operates at a print speed of 
300-lines per minute (1000-lines per minute optional). 

The unit weighs 18kg and measures 360 x 230 x 
410mm. 


TP—3020 Printer/Plotter 


The TP-3020 is a thermal printer/plotter designed to 
meet certain categories of MIL-E-5400, MIL-E-16400, 
MIL-S-901, MIL-T-21200. The standard unit is a 10 
character per 25.4mm, 80-column printer operating at 
300 lines per minute. Tempest-proofing to NACSIM 
5100A is optional. 

The FP-3020 has a predicted mtbf of 20,000 hours 
and an mttr of less than 15 minutes. It measures 127 x 
305 x 305mm and weighs 9kg. 


Manufacturer 
Miltope Corp, Melville, New York. 


TP-3020 printer/plotter 
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character buffer memory allows block data transfer at 
9600 baud for the RS-232C opr MIL-STD-188 interfaces; 
higher transfer speeds are possible with the MIL- 
STD-1553B interface. 

The TP-1000 measures 106 x 167 x 188mm and 
weighs 2.25kg with paper; the TP-1000S measures 106 
x 193 x 188mm and weighs 2.7kg. 


Manufacturer 
Miltope Corp, Melville, New York. 


TP-1000 printer 


OPERATIONAL SPECIFICATION 

Environment: designed to meet selected requirements 
of MIL-T-21200, MIL-E-16400 and MIL-E-5400 

Emi: MIL-STD-461 


Manufacturer 
Miltope Corp, Melville, New York, 


TP-2000 line printer 


STATUS 
In production. 


OPERATIONAL SPECIFICATION 

Environment: designed to meet selected requirements 
of MIL-T-21200, MIL-E-16400 and MIL-E-5400 

Emi: per MIL-STD-461 

Tempest: meets NACSEM 5100 


Manufacturer 
Miltope Corp, Melville, New York. 


TP-3000 printer 
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TT-—712/A Cockpit Teleprinter 


The TT-712/A miniature cockpit teleprinter provides 
solid-state, self-contained, ruggedised, full-duplex com- 
munications with memory. 

The TT-712/A accepts serial, synchronous data in the 
ASCIl 128-character sub-set, converts lower case to 
upper case, and prints the 64-character sub-set and 
abbreviations for selected special characters on 
ribbonless impact paper 

The 20-column character printer consists of three 
digital stepper motor-driven motion systems for fount 
translation, fount rotation and line feed, and hammer 
translations. Through the use of the microprocessor 
and optical sensing of stepper motor positions, positive 
control of the print-head is provided through electronic 
feedback. 

Remote operation of the printer is provided by a 
separate logic/power supply. 


STATUS 
In production for the US Air Force. 


TECHNICAL SPECIFICATION 

Speed: 10 characters/s, 75bits/s 

Code: ASCII synchronous 

Interface and signal characteristics: MIL-STD-188C 
Interconnection: full-duplex 

Line speed: single, plus paper advance 

Line length: 20 characters/line 

Printing method: 12 characters/inch horizontal, 6 
lines/inch vertical 


Power supply: 115V ac +10%, sp 
Consumption 

printing: 160W 

standby: 130W 

Temperature range 

operating: -54 to +55°C 
storage: -62 to + 85°C 


PAGE PRINTER 
Height: 200mm 
Width: 127mm 
Depth: 102mm - 
Weight: 3.2kg 


TT-712/A cockpit teleprinter and power supply 


LOGIC/POWER SUPPLY 
Height: 196mm 
Width: 124mm 
Depth: 455mm 
Weight: 8.6kg 


OPERATIONAL SPECIFICATION 
Meets MIL-E-5400 


Manufacturer 
Tracor Aerospace Inc, Austin, Texas. 


TT-—752/U Teleprinter and 
TT-10749/U Teleprinter Control 
Selective Message Routeing 
System 


The selective message routeing (smr) system is an 
intelligent high-speed addressable printer system with 
serial and parallel stringing capabilities, slave or master 
mode operation, automatic fault detection, and ground 
or airborne performance capabilities. 

It accommodates up to 256 two-character addresses 
and prints the 64-character sub-set (upper case) of 
MIL-STD-188. The printer is an electrographic line 
printer with 40-column format. The interface logic 
assembly is a microprocessor-based control unit 
providing message header recognition, routeing and 
system self-test. 


STATUS 

The smr system is deployed to interface with the 
AFSATCOM ground terminal and the Strategic Air 
Command (SAC) Airborne Command Post (EC-135). 


Manufacturer 
Rockwell International, Collins Communications Sys- 
tems Division, Santa Ana, California. 


Selective message routeing teleprinter and control 


WJ-9472 Two-channel FSK 
Demodulator System 


The WJ-9472 two-channel fsk demodulator system 
consists of one WJ-9472/CRF control rack frame and 
two WJ-9472/DU plug-in fsk demodulator units 

The WJ-9472/CRF will accept and provide power for 
the two WJ-9472/DU demodulator units as well as the 
optional WJ-9472/SMU_ plug-in oscilloscope tuning 
display and the optional WJ-9472/DDU plug-in diver- 
sity/dfsk unit. The WJ-9472/SMU aids in the tuning and 
analysis of signals of unknown parameters. The 
WJ-9472/CRF contains the control and display circuitry 
to operate the basic system. Control is performed by 
means of front panel switches which are interpreted by 
an internal pre-programmed microprocessor. 

All of the signal parameters for each of the two 
WJ-9472/DU plug-in fsk demodulator units can be set 
independently. Front panel controls allow selection of 
signal source, mode (ie fsk or on-off keying) and signal 
sense. The mark and space frequencies can be entered 
directly with 1Hz resolution as any two frequencies in 
the audio range of 200Hz to 9.999kHz. Alternatively, the 
frequencies can be entered in terms of centre frequency 
and shift. The optimal sixth order mark and space filters 
are electronically matched to the signal by entering the 
keying speed in bauds from 10 to 4000 baud or by 
entering the element length in milliseconds 


STATUS 
In production. 


WJ-9472 demodulator 


Manufacturer 
Watkins-Johnson Co, Special Projects Division, 
Gaithersburg, Maryland. 
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Encryption and Security 


183 Encryptor 


The 183 encryptor is speed- and protocol-independent 
and completely transparent to the system in use. It can 
be adapted to conform to X25 standards. The encryptor 
incorporates an algorithm designed and developed by 
the manufacturer. 


ME540 Off-line Cipher Unit 


The ME540 is a hand-held off-line cipher unit. Part of the 
ME640/840 series (see separate entries), the unit can be 
used with mini-printers and telex machines amongst 
others. The ME540 has automatic self diagnostics, 
automatic transmission, re-synchronisation and 
user-prompts. 


Manufactuer 
Mils Elektronik, Hall, iT. 


ME540 off-line cipher unit 


ME600 Random Key Generator 


The ME600 is an improved version of the MEA67 (see 
separate entry). The new machine is microprocessor- 
controlled and produces one time key tapes. At 75 
punched characters per second, it has a higher 
operational speed than its predecessor. It can also 
operate with floppy disks. 

The ME600 can produce two random key tapes in 


ME640 Off-line Telex Cipher 
System 


The ME640 cipher unit serves to encipher and decipher 
messages via teleprinter (telegraphic code CCITT 2) in 
off-line mode. All function cycles are controlled and 
supervised by a microprocessor. 

The encryption process occurs by mixing a plain 
character with a cipher character. Enciphering can be 
accomplished either by a random tape (one time 
tape-system) or by an internal, electronic code gener- 


AUSTRALIA 


The 183 can handle all asynchronous and synchron- 
ous data speeds. Optional character formats include 5, 
6, 7 and 8 bits with 1 or 2 stop bits. 


STATUS 
Approved for Australian government use and in 
production. 


AUSTRIA 


around 30 minutes, a random-key-tape-compatible 
diskette in approximately 4 minutes, or two identical 
random key tapes and a diskette in 30 minutes. The 
generator has automatic self diagnostics, a user 
authorisation feature, an integral statistical distribution 
test to achieve a certain minimum quality of key tape, 
and user-prompts. 


Manufacturer 
Mils Elektronik, Hall, iT. 


ator. The latter has a cycle length of more than 
10° characters and allows approximately 10?’ freely 
selectable message key settings plus 8192 different 
basic key settings. 

The mixing principle as such (how the individual plain 
character is mixed with its corresponding cipher) is a 
modulo-2-addition. 

To integrate the unit into communication systems 
utilising cipher units made by other manufacturers, the 
output of the ME640 unit is freely adaptable and the 
ciphered message can be in the form of 10 figures, 16 
any letter, 26 letters, or 31 or 32 characters. If one of the 
first three processes is used (10, 16 and 26), then the 


ME640 off-line telex cipher 


Manufacturer 
Ran Data Pty Ltd, Perth. 


ME600 random key generator 


ciphered message can be tabulated to allow the 
printing of any number of characters per group (for 
example groups of five characters, groups of ten 
characters). This function also allows individual adap- 
tation to equipment which the customer is currently 
using. 

Although it operates with a random key tape, the unit 
can be converted into the ME840 cipher unit by a small 
modification kit. 


Manufacturer 
Mils Elektronik, Hall, iT. 
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ME800 Key Generator for 
Transmission of Secret 
Communications 


Two diskette drives, a crt terminal and a printer are 
connected to the computer unit of the ME800 key 
generator system, which is intended for installation ina 
main office. Point-to-point traffic is achieved by the 
production of random key sequence data on two 
identical diskettes which are then delivered to the 
respective ends of the desired two-way communications 
link. For .secure circular-letter communications, the 
main office merely reproduces the required number of 
identical key diskettes and distributes them to the 
individual field offices. 

Particular attention was paid to the copying operation 
during the development of this system. Complex 
programs monitor this procedure to ensure that both 
diskettes are completely identical. Their absolute 
identity is imperative for the subsequent employment of 
the diskette in the encryption/decryption process. 

In addition to its primary function of generating 
random key diskettes, the ME800 system provides for 
the production of random numbers in any desired 
format. Using the keyboard of the crt terminal, the 


ME840 Off-line Telex Cipher 
System 


The ME840 is a second-generation, one-time key system 
for the transmission of telex messages. 

The one-time key information is based on a 
random noise source which produces continuous key 
information which is non-repetitive, has no mathemat- 
ical recursion formula, is absolutely stochastic, and of 
finite length. 

lt operates with a dialogue operator guidance 
designed to allow any authorised operator to use the 
system without undergoing extensive training. Complex 
programs, such as the text editor or the complete cipher 
routine, are performed automatically by the system. 

The ME840 system employs a modular software 
which allows efficient modification to specific customer 
requirements. There are three option versions available 
as standard production units. Each option uses 
different peripheral devices: option 1 uses a printer and 
cert terminal, option 2 a printing terminal only and option 
3 a standard telex terminal. 

All text entries are temporarily buffered in a memory. 
After completion of any necessary text corrections the 
memory content will be enciphered or deciphered with 
the one-time key system sequence which is stored ona 
mini floppy disc. 


MEA67 One Time Tape Telex 
Cipher System 


The MEA67 system comprises the A6700 control unit, 
A6726 character counter, A6706 transmitter and A6723 
key tape perforator. 

The A6700 provides for simultaneous direction and 
central control over up to five A6723 key tape 
perforators. Attached to the A6/00 contro! unit, the 
perforators are automatically synchronised and thus 
constitute a system which, depending on the number of 
perforators connected together, is capable in a single 
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operator can specify the length of a group (eg a 
five-character group), the space between individual 
groups, the number of groups per line and the distance 
between the lines. These options permit tabulated, 
random key sequences to be generated as would be 
particularly suitable for manual ciphering. 

Depending on the input, an appropriate number of 
identical copies are produced by the attached printer. 
These copies would also be distributed to the respective 
elements of a communications network which is using 
this ciphering system. A further application of these 
modes is the possibility of producing randomly- 
distributed crypto-variables for cipher equipment with 
built-in electronic key generators. 


TECHNICAL SPECIFICATION 

Key medium: mini-diskette, approx 133mm*, approx 
1.5mm thick. Weight approx 12g 

Diskette storage capacity: approx 650,000 characters 
(option with higher storage density on request) 
Operator authentication: by keying in 4-digit code 
value (65,536 possible combinations) which is variously 
set in processor system, but not perceptible externally. 
Correct code value input initiates system functions. 
Incorrect input results in system being electronically 
blocked for programmable period 

Operator training time: 1-2h 


ME800 key generator 


Manufacturer 
Mils Elektronik, Hall, iT. 


ME840 telex cipher 


The ME840 can handle transmission speeds from 50 
up to 1200 baud depending on the options selected, 
which corresponds to between 7 and 120 characters per 
second. 


operation of punching and stamping up to ten 
completely identical key tapes. 

As an accessory to the A6723 key tape perforator, the 
A6726 records the character distribution of a perforated 
key tape. There is a separate counter to register each of 
the 32 characters contained in the five-channel telex 
code. The arrangement of the counters corresponds to 
the character sequence of the CCITT No 2 telex 
alphabet. 

The A6706 works in combination with the A6723 key 
tape perforator to produce tabulated sequences of 
random characters as would be used for manual 
ciphering. The sequences generated by the A6723 are 


Manufacturer 
Mils Elektronik, Hall, iT. 


A6726 character counter 


A6700 contro! unit 


A6723 key tape perforator 


not tabulated. If printed out, such a punched tape would 
lack any format. 

The A6723 produces two absolutely identical five- 
channel key tapes that may be used for transmitting 
secret communications over teletype networks. This 
exact identity is the result of both tapes, which lie one 
over the other, being punched and stamped in a single 
operation. 


ME930 Facsimile Ciphering 
System 


The ME930 unit allows the automatic ciphering/ 
deciphering of facsimile transmission. It has two 
independent cipher modes — one time key encryption 


Cryptacec R202 Voice Scrambler 


The Cryptacec R20R is a voice scrambler used for 
am/fm/ssb manpacks at hf or vhf. It works in half duplex 


TP-80-SA Ciphering Teleprinter 


The TP-80-SA ciphering teleprinter is a microprocessor- 
controlled equipment which can be used to transmit 
clear or ciphered messages via telephone lines or over 
radio links. The single unit provides all the functions of 
a normal teleprinter together with ciphering and 
deciphering, and the modem function for synchronous 
transmission. 


TP-80-SA teleprinter scrambling unit 


CV-3837/U Converter Unit 


The CV-3837/U converter provides an interface between 
the TD-5064(V)/U multiplexer and the KG-27 trunk 
encryption device for secure data communications in 
both transmit and receive directions. The KG-27 
normally operates with the TD-660 multiplexer which 
has a different framing structure from the TD-5064(V)/U. 
The CV-3837 converts the frame structure of the 
TD-5064(V)/U, 16-bit groups providing 15 channels, to 
resemble that of the TD-660 with 72-bit groups 
providing 12 channels, and provides the KG-27 with a 
complete interface in data, timing and framing functions 
similar to the TD-660 multiplexer. In addition, the 
CV-3837/U has unit and system built-in-test facilities 
and is claimed to give improved synchronisation 
performance. 

The CV-3837/U has both transmit and receive 
paths. The transmit section accepts data and clock 
information from the TD-5064(V)/U on an error free path 
at a rate of 576kbits/s. Frame synchronisation is 
performed to locate the TD-5064(V)/U frame bits, which 
are stripped out and re-arranged to form the TD-660 
frame structure. The overhead bits are used to enhance 
the performance of the recovery circuits for the TD-660 
frame format in an interference environment, to support 
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The punch commands for each channel are issued 
by five totally independent random generators. This 
ensures that the succession of individual characters is 
punched in a purely random sequence without periodic 
recurrence. 


(random key) or a strong internal key generator. 
Depending on the capacity of the selected disk, up to 
several hundred pictures can be encrypted with the 
random key. Since the encryption process is carried out 
on the digital data stream there is claimed to be 
absolutely no deterioration of the transmitted picture. 

The ME930 can be connected to all existing facsimile 
equipment via their standard interfaces. 


BELGIUM 


mode and with a noise signal ratio of up to 6dB in the 
audio band. It has key storage of up to 10 years. It 
measures 55 X 185 X 165mm and weighs 1.4kg. 


The teleprinter uses a multi-voice frequency code, the 
Coquelet System, a self-protected coding system which 
provides protection against noise impulses, fading and 
random white noise. An internal electronic key is used 
for on-line ciphering on automatic transmission from a 
tape reader or manual transmission from a keyboard. 

The unit can be immediately interfaced with all 
equipment used for voice communication, requiring no 
external modem nor any external telegraphic power 
supply. It is compatible with any form of modulation. 

As a result of synchronous operation and the 
characteristics of the Coquelet system, high trans- 
mission performance is claimed to be obtainable in 
most applications without additional equipment (such 
as error correction devices) either in clear or in 
ciphered mode. The equipment can be used for 
ground-to-vehicle, ground-to-aircraft and ground-to- 
ship communications. 


STATUS 
Introduced in 1983 and in production. 


TECHNICAL SPECIFICATION 

Modes 

traffic: transmitter/receiver operating on half-duplex 
either on clear or on-line ciphering transmission 

local: teleprinter disconnected for tape preparation 
off-line: local ciphering and recording on punched tape 
on which only addressee’s address appears in clear 
Code used: multi-voice frequency 2 synchronous units 
Bandwidth: 1.28-1.48kHz 

Transmission speed: 400 or 800 characters/minute 
Synchronisation: automatic sequence sent before 
message 
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Manufacturer 
Mils Elektronik, Hall, iT. 


Manufacturer 
Mils Elektronik, Hall, iT. 


Manufacturer 
ACEC SA, Group Défense et Télecommunications, 
Brussels. 


Printing speeds 

local: 25 characters/s 

on-line: according to selected transmission speed 
Message reliability: correct message down to -12dB 
signal to noise in audio b/w. 60Hz max tolerable af shift 
onssb 

Character definition: dot matrix, 9 rows, 13 columns 
Characters per line: 69 

Number of copies: 1 original plus 3 carbon copies 
Keyboard: electronic, 4-row, extended keyboard fitted 
with automatic letter-figure shift. Minimum 90-letter 
memory 

Key generator: pseudo-random electronic key 

Basic key length: more than 100 years’ operation 
Basic key variations: more than 10*° 

Message keys: for each message, random choice of 1 
inner key among 10% available 

Power supply 

ac version: 220V ac +15% 

de version: 10-28V dc 

Consumption: <80W 

Temperature range 

operating: -5 to + 55°C 

storage: -50 to + 70°C 

Height: 500mm 

Width: 500mm 

Depth: 350mm 

Weight: 35kg 


Manufacturer 
ACEC SA, Groupe Eléctronique et Télecommunications, 
Brussels. 


CANADA 


the TD-5064(V)/U remote out-of-sync identification, 
and to provide continuous traffic quality monitoring on 
the multichannel path. The transmit section supplies the 
resultant composite data signal with associated signals 
to the KG-27. 

The receive section accepts data and clock at a rate 
of 1152 or 576kbits/s. When the data is received at 
1152kbits/s a de-combining process is performed. The 
unit searches for its own frame pattern (master/slave) 
and extracts the appropriate 576kbits/s bit stream from 
the 1152kbits/s stream. The alternate sequence of 
576kbits/s data is made available on a rear panel 
connector. The de-combining function operates with 
either a 576 or 1152kHz received clock. When operating 
with received data at 576kbits/s, the received clock is 
576kHz. 

After synchronisation (and decombining if appli- 
cable), the decrypted data is reassembled to the 
TD-5064 format. An on-line traffic quality evaluation is 
performed, and the remote synchronisation status is 
determined. 


STATUS 
Introduced in 1984 and in service with the US Army. 


TECHNICAL SPECIFICATION 

Signal Interfaces: 

Multiplex, auxiliary and radio interfaces in accordance 
with 91 ohm ATACS format for data and timing 
Power supply: 

100-130V ac, 47-420Hz 

Consumption: 30W max 

Mtbf: 9,000h 

Height: 89mm 

Width: 438mm 

Depth: 305mm 

Weight: 9kg 

Temperature range 

operating: -37 to + 53°C 

storage: -54 to +68°C 


OPERATIONAL SPECIFICATION 

Altitude operating: 3,048m, storage: 7,620m 
Humidity: MIL-STD-810, method 507, proc || 
Shock: MIL-STD-810C, method 516.2, proc. | 
Vibration: MIL-STD-810C, method 514.2, proc VIII 


Manufacturer 
Canadian Marconi Co, Montreal. 
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YB-1/YJ-—1 Audio 
Encoder/Decoder 


The YB-1 audio encoder and YJ-1 audio decoder are 
cmos equipments designed for use with the J2D-24 
radio telephone. The encoder/decoder technique is 
dtmf-based. 


TD302 Digital Vocoder 


The TD302 is a multi-microprocessor digital channel 
vocoder. Its rate of coding is 2.4kbits/s and its speech 


ENCRYPTION & SECURITY/China—France 


CHINA 


Manufacturer . 
China National Electronics Import and Export Corp, 
Beijing. 


reliability is claimed to be better than 95%. The unit 
measures 480 x 390 x 210mm. Power supply is 220 
volts, +10%. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


TRC762 HF and VHF Narrow-band 
Audio Encryption Unit 


The TRC762 is a time and frequency processing 
equipment which makes radio communications resist- 
ant to listening-in-and intrusion. In particular, it permits 
operation with narrow-band hf/ssb transceivers. 

The TRC762 can be used directly with tactical hf/ssb 
and vhf/fm equipment developed by Thomson-CSF, as 
well as with any other equipment of the same type. This 
tactical equipment makes intercepted conversations 
fully unintelligible through the use of three-dimensional 
frequency and time processing, while the information is 
received in clear by two operators using the same code. 
The number of codes is 2°°. 

The TRC762 is inserted between the handset and the 
audio input of the transceiver. It operates in the 
press-to-talk mode with a self-synchronising device 
which eliminates any time delay at the start of 
conversation and is immune to noise and interference 
of radio links. 


STATUS 
In production since 1982. 


TECHNICAL SPECIFICATION 

Frequency processing: audio spectrum divided into 2 
variable and reversed sub-bands 

Time processing: 85ms segments, sliding time slot 
every 340ms 

Number of keys: 2 

Number of combinations: 2°° 

Bandwidth: 400Hz-2.4kHz 

Fill devices available 

key generator CRY 103 

key injector unit CRY 104 

key injector unit CRY 106 

key generating and loading unit CRY 107 


TRC769 Voice Ciphering 
Equipment 


The TRC769 is a voice ciphering equipment designed to 
protect the telephone conversations against monitoring 
and spoofing. The ciphering principle applied to the 
voice signal is designed to provide a high security level 
and a good audio quality for the restored signal. 

The TRC769 applies sliding frame time-processing to 
the audio signal, followed by frequency-processing. The 
audio signal is thus modified approximately 30 times per 
second, according to a pseudo-random generator 
whose periodicity is greater than one year. 


TRC773 Tactical Digital 
Ciphering Equipment 


The TRC773 is a high-security fully-digital ciphering 
equipment for the protection of vhf and uhf telephony 
networks. It can be used directly with Thomson-CSF vhf 
and uhf equipment, or with other equipment of the same 
type, having a broadband input at the discriminator 
level (X mode). 


FRANCE 


cS 


Power drain: <180mA 

Power supply: via radio set (12-32V dc) 
Temperature range: -25 to +55°C 
Height: 200mm 

Width: 125mm 

Depth: 70mm 

Weight: 1.6kg 


The equipment has 8 memorised keys and one 
automatic key using the ‘public key’ principle. This 
allows, for instance, its integration into 8 partitioned 
networks and one common network. 

Customisation of the equipment and of the ciphering 
keys is performed by the user. The 8 keys of an 
equipment can be entered via the keyboard and the 
display unit, or via the CRY 106-2 key injector unit, a 
portable unit allowing transfer of the keys from one 
equipment to one or more others. The number of 
combinations per key is 2'°°. 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC769 voice ciphering equipment 


Its ciphering capability and ease of operation make it 
a suitable complement to tactical military vhf/fm radio 
communications. Portable or vehicle-mounted, its 
compact size and low power consumption make it 
particularly easy to use. 

The voice signal is digitised by delta modulation at 
16kbits/s compatible with the transceiver bandwidth. 
The resultant bit train is mixed bit for bit, with bits 
produced by a pseudo-random generator. The resulting 
ciphered message gives white noise characteristics in 


TRC762 with key injector units 


OPERATIONAL SPECIFICATION 
Environment: to SEFT 001A 


Manufacturer 
Thomson-CSF, Gennevilliers. 


the radio channel, providing a very high degree of 
security. 

It is connected between the handset and the 
transceiver broadband input. It works in the simplex 
mode with an automatic synchronising device which 


practically eliminates any loss at the start of 
conversation. 

It offers the user more than 1.5 x 10'° different 
combinations provided as follows: one internal key with 
more than 5 x 10° combinations used to define a 
specific equipment; and two external keys, each with 
more than 3 x 10'* combinations allowing, in the field, 
setting of any required partitioning scheme with 
maximum security. 

The internal key is set in the workshop by internal 
micro-switches. The external keys provided can be 
inserted in the field through a particular equipment 
arrangement which meets the requirements of both 
security and ease of use. To cope with this distribution 
of keys, two key insertion units are available. These are 
a key processing and control unit, CRY 103, for use by 
authorised personnel, and a key injector, CRY 104, for 
key-setting the TRC773 in the field. The keys contained 
are held in electronic memory and are completely 
secure, 

Both keys are transferred to the TRC773 memory via 
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one of the above units by momentary connection to one 
of them. A lamp shows operation completed. 

The TRC773 gives high-level security without compli- 
cating normal operation, while maintaining high-quality 
communications. It does not require the operator to 
change his operating routine. He simply selects either 
the clear or cipher mode, and key 1 or key 2, according 
to the network, by means of a three-position switch. 

Various protection devices are permanently in circuit 
to ensure perfect and secure operation; any fault being 
indicated by either audible or visual alarms. 

The key-memory information is automatically protec- 
ted during main battery change for the transceiver, 
and a push-button erases memory contents in an 
emergency. 

The TRC773 connects directly to the TRC550 family 
with the appropriate accessories. It connects to the 
TR-PP-13 family via a broadband adaptor and to other 
equipment (such as AN/PRC-77) via a suitable audio 
connector. 


487 


TECHNICAL SPECIFICATION 

Speech bandwidth: 300Hz-3kHz 
Transmission speed: 16kbits/s 
Synchronisation time: <5ms 

Power supply: 8V dc stabilised or 10.5-32V dc 
Consumption: 400mW 


ASSOCIATED TRANSCEIVER 
Mode: F3E 

Bandwidth: 7.5kHz 
Height: 200mm 

Width: 125mm 

Depth: 65mm 

Weight: 1.6kg 


OPERATIONAL SPECIFICATION 
To military environmental standards 


Manufacturer 
Thomson-CSF, Gennevilliers. 


GERMANY (FEDERAL REPUBLIC) 


1000 CA Teleprinter 
(Cryptological Application) 


The 1000 CA teleprinter (cryptological application) 
teleprinter permits rapid and reliable encryption and 
decryption of messages. It is a compact and all- 
electronic equipment. Data output is by typewheel 
printer or tape punch. 

It operates with the five-unit code and at a telegraph 


ANTSEC Family of Security 
Equipment 


The ANTSEC family of security equipment includes the 
ANTSEC 1000 and ANTSEC 2000 series of voice privacy 
systems. The ANTSEC 1000 series is a basic voice 
privacy set of equipments, while the more sophisticated 
ANTSEC 2000 series has a two-dimensional protection 
system (time and frequency) and can be used with all 
voice communication carriers, including hf radio. 

ANTSEC 2000 uses frequency compression and 
expansion which destroys harmonic relationships 
between segments and, in doing so, suppresses the 
residual information content. The first digit of the base 
key is used to determine either one- or two- dimensional 
operation, The user can choose any combination of 
base keys to determine one- or two-dimensional 
operation and these can be stored in the ten base key 
memories. This means that no internal adjustments are 
necessary to change from one- to two-dimensional 
operation. 


ANTSEC 1001 and 1002 Voice 
Privacy Systems 


The ANTSEC 1001 and 1002 are relatively low-grade, 
inexpensive voice security systems. Digital voice pro- 
cessing, with 8-segment time division and frequency 
inversion, is used to produce the message protection 
code. 

The systems are claimed to be particularly suited to 
tactical communications networks in the vhf/uhf range. 
A continuous synchronisation system makes it possible 
for additional stations to join the secure network at any 
time. 

ANTSEC 1001 is intended for simplex operation, while 
ANTSEC 1002 is for full-duplex use. Both units are 
physically identical. 

A total of 512 different code programs are contained 
in a plug-in code module. External code selection via 
two hexadecimal switches produce 256 different codes, 
the additional 256 being obtained with the use of an 
internal switch. The systems measure 36 x 135 x 
120mm. 


STATUS 
Introduced in 1983 and in production. 


ANTSEC 1003 Voice Privacy System 


The ANTSEC 1003 voice privacy system prevents 
compromise of information within its useful life. It is 


speed of 100 baud in the off-line mode. Transmission in 
the line-connected mode is at 50, 75 or 100 baud, as 
desired. 

The crypto unit can store up to 25 different daily keys; 
two of them reserved for special traffic. The correct daily 
key is automatically selected at the beginning of 
decryption. 


Manufacturer 
Siemens AG, Munich. 


1000 CA teleprinter 


SECURE 


ANTSEC 
1002. 


ANTSEC 1002 voice security unit 


suited for tactical communication networks and can be 
incorporated into any vhf/uhf radio system. 

It uses two-dimensional processing with a time 
division multiplexing system operating under the direct 
control of the base key program. To completely destroy 
any residual information content the signal undergoes 
a frequency band inversion before being transmitted. 

The ANTSEC 1003 hand microphone is built into 
an aluminium casing in which a loudspeaker and 
microphone are integrated. All connections are via the 
spiral cord. Different codes are externally selectable, 
with up to an additional 256 internally selectable. 

A three-position mode selector provides for clear 
and secure speech with clear/secure voice override 
operation, and for secure operation without the override 
function. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 
Codes: 512 per module. More than one million different 
code modules available 


ANTSEC 1008 voice privacy system 
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Coding technique: 8-segment time and frequency 
domain (two-dimensional). Alternatively one- or two- 
dimensional (selectable). Continuously variable slope 
delta modulation with a 52.5kbits/s clock 
Synchronisation: continuous self-synchronising; auto- 
matic clear/secure voice override 

Temperature range 

operating: -10 to + 60°C 

storage: -40 to + 80°C 

Power supply: 6.5-13V dc 

Height: 137mm 

Width: 60mm 

Depth: 30mm 


ANTSEC 1004 Voice Privacy System 


The ANTSEC 1004 comprises a single printed circuit 
board that can be inserted into a hand-held vhf/uhf 
radio equipment. The circuit board, which is available 
with many different interfaces, draws power from the 
host radio. Integrated into the design are cmos hybrid 
circuits whose low power consumption make the unit 
suitable for all types of hand-held radio. 

Digital voice processing and 8-segment time division 
and frequency inversion processes are used. A plug-in 
code module stores 512 different code programs. 
External selection of 16 different codes is available with 
32 additional lots of 16 codes selectable from the 
printed circuit board. : 

Continuous synchronisation permits additional 
stations to join a network already in the secure mode. A 
clear/secure voice override facility is incorporated. 


STATUS . 
Introduced in 1984 and in production. 


ANTSEC 1005 Voice Privacy System 


The ANTSEC 1005 voice privacy system has been 
designed for use over telephone networks. The 
coding technique involves digital voice processing with 
16-segment time division and frequency inversion. 512 
different code programs are contained in a plug-in 
module. External code selection is via two hexadecimal 
switches which produce 256 different codes. An 
additional 256 codes are available using an internal 
switch. 

The code programs and conventional telephone 
facilities are built into a desk-size telephone module. 
Clear/secure facilities are provided by two push-buttons 
mounted on the unit with a lamp indication of the mode 
in use. The unit is self-synchronising when switched 
from clear to secure and the synchronisation program is 
continuously updated during prolonged telephone 
conversations. The system is available for either 2- or 
4-wire connections. 


STATUS 
Introduced in 1984 and in production. 


ANTSEC 2001 and 2002 Voice 
Protection Systems 


The ANTSEC 2001 and 2002 high security voice 
protection systems have been designed and implemen- 
ted around a microprocessor. The systems have been 
designed for use on simplex hf radio long-haul 
communication circuits which produce the most 
demanding parameters. As such, variants of the system 
easily comply with both vhf/uhf and telephone circuits 
of all types. 

Two-dimensional coding techniques provide a high 
level of security. There are 10'* code programs available 
and these are selectable with a combination of 10° 
external base keys and 10° internal family keys. External 
base keys are selectable via the front panel and are held 
in anon-volatile store. 


DDT 300 U7/TST 3330 Portable 
Secure Message Terminal 


The DDT 300 U7 terminal weighs 4.5kg and will work for 
10 hours per battery charge. It ciphers and sends, 
receives and deciphers messages in tone modulated 
form via any existing telephone or radio link. The 
message can also be enciphered or deciphered in 
five-groups. 

A message (2000 or 4000 characters maximum) is 
typed in and stored with the possibility of correcting 
errors, inserting and appending words or sentences. It 
remains stored, even when the set is switched off, until it 
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ANTSEC 2001 voice protection system 


Exclusive code families can be formed by altering the 
10° internal family keys. The ANTSEC 2001 measures 50 
x 210 x 243mm. 

ANTSEC 2002 is a 483mm rack mounted version of 
the ANTSEC 2001. 


STATUS 
Introduced in 1983 and in production, 


ANTSEC 2003 Voice Protection 
System 


The ANTSEC 2003 voice protection system has been 
designed for telephone networks. Before being used in 
the secure mode, the user-definable part of the 
algorithm is entered. The base key has two parts: one 
internal family key which is set during manufacture with 
a combination of 10° variations; and a combination of 
10° external base keys selectable using a simple entry 
mechanism. 

Ten selected base keys can be stored at any one time 
and changed when required, even during operation. 
Full-duplex operation is available in the clear mode and 
quasi-duplex in the secure mode. The two-dimensional 
coding technique (time and frequency) provides a high 
level of security. The 10'* long code programs are stored 
in a non-volatile memory. Fast digital synchronisation 
ensures correct operation under all conditions, and 
changing from clear to secure and vice versa is fully 
automatic and can be initiated by either station. 

The system measures 70 X 203 x 300mm. 


STATUS 
Introduced in 1984 and in production. 


ANTSEC 2004 Voice Protection 
System 


The ANTSEC 2004 is a portable version of the 2000 
series of voice protection systems. ANTSEC 2004, which 
has the same performance specifications of the 
ANTSEC 2003, is mounted in a briefcase alongside an 
acoustic coupler. It can operate from a 110/220-volt ac 
supply or from its own internal battery. 


STATUS 
Introduced in 1984 and in production. 


ANTSEC 1005 voice privacy system 


is deleted. A solid-state display clearly shows the last 
written line. An optional portable printer can provide 
hard copy, if required. 

On the send command the message is ciphered and 
sent out at 65 characters per second via a telephone 
handset which is placed on the acoustic coupler on the 
right side of the set or via a connected line or radio. 

An incoming message will be deciphered and printed 
automatically. The last received message is stored in 
memory for rereading until it is deleted or a new 
message comes in. It can also be sent out again to 
another station. 


Manufacturer 
Tele Security Timmann, Tutzing. 


DDT 300 U7/TST 3330 secure message terminal 


ANTSEC 2008 voice protection system 


ANTSEC 2005 Voice Protection 
System 


The ANTSEC 2005 voice protection system has been 
designed to operate over vhf/uhf radio networks. Similar 
in appearance to the ANTSEC 2001, the ANTSEC 2005 is 
a quasi-duplex equipment which uses voice operated 
switching, eliminating the need for a press-to-talk 
switch. 

It uses two-dimensional coding with 10'* programs 
available, selectable with a combination of 10° external 
base keys and 10® internal family keys. Exclusive code 
families can be formed which guarantee different user 
groups complete security by altering the 10° internal 
family keys. 

The technical performance 
members of the 2000 series family. 


is similar to other 


STATUS 
Introduced in 1984 and in production. 


ANTSEC 2006 and 2007 Security 
Systems 


The ANTSEC 2006 and 2007 have the same cryptologi- 
cal specifications as other members of the 2000 series 
family. The ANTSEC 2006 and 2007 can be used over 
hf/vhf/uhf radio circuits or public telephone networks, 
the former to encrypt Group 2 facsimile information, the 
latter slow-scan video information. 

Both units are physically identical to the ANTSEC 
2001. 


STATUS 
Introduced In 1984 and in production. 


Manufacturer 
ANT Nachrichtentechnik GmbH, Backnang. 


DDT 300 U7 


a el 


PU 104 DC Interface Multiplexer 


The PU 104 DC is designed to provide data security 
between measuring and monitoring systems which 
communicate via easily accessible telecommunications 
or radio links. The PU 104 DC affords data coding and 
decoding as well as data transfer between almost any 


SP 815A and SP 815DX Secure 
Voice Units 


The SP 815A secure voice unit protects communications 
via vhf or uhf radios with a high degree of security. The 
SP 815DX is a similar unit but designed for duplex 
operation over four-wire lines. 

Digital voice processing, 8-fragment time-division 
and frequency inversion are used, a plug-in module 
storing 512 different code programs. External code 
selectors provide 256 individual codes and an additional 
256 can be selected internally. Continuous synchronis- 


SP850 and SP851 Miniature 
Secure Voice Units 


The SP850 and SP851 miniature secure voice units are 
designed for use with vhf or uhf radio sets and use a two 
dimensional code technique. With the SP850, 16 
different codes can be selected externally, along with 32 
more internally. For the SP851, 256 codes can be 
selected both internally and externally. The two units 
use eight-fragment tdm and frequency inversion 
techniques, and have a code change speed of 25 times 
per second. Both have a clear/secure voice override 
facility. 

The SP850 measures 137 x 60 x 30mm. The SP851 
measures 123 x 77 X 24mm. Power supply in both 
cases is 6.5 to 13.5 volts dc. 


Manufacturer 
Teltron GmbH, Munich. 


Telekrypt Family of High-security 
Encryption Equipments 


Telekrypt is a range of high-security encryption 
equipments for data, teleprinter, voice, correspondence, 
facsimile and bulk applications. The range includes: 
Telekrypt-Dat (data encryption), Telekrypt-Tex (tele- 
printer encryption), Telekrypt-Voc (voice encryption), 
Telekrypt-Mini (correspondence encryption), Telekrypt- 
Fax (facsimile encryption) and Telekrypt-Mux (bulk 
encryption) and TEMICE (the base station for Telekrypt- 
Mini). 


Telekrypt-Dat 


The data ciphering equipment Telekrypt-Dat is inserted 
into the data transmission path between the data 
terminal (dte) and data communication equipment 
(dce) in a way that allows the communicating users to 
carry out their data processing unhindered and without 
alteration of existing data processing programs. 
Telekrypt-Dat can be used in all data transmission 
systems which are provided with a data interface 
according to CCITT V24 or according to DIN Standards 
66020, sheet 1. Along with an appropriate synchronous 
modem, data with transmission rates up to 10kbits/s 
can be encrypted in the half-duplex and full-duplex 
mode. 

Connectors for the cables to the dte and to the dce, as 
well as the power supply cable, are located at the rear of 
the equipment. No further connections are required. 

The equipment is fully automatic. Operation of the 
equipment is confined to insertion and occasional 
exchange of the base key punched card, which takes 
only a few seconds. The base key punched card is 
inserted into the punched card reader on the front panel 
of the equipment and secured against unauthorised 
access by alid with safety lock. 


STATUS 
Entered production in 1978. 


TECHNICAL SPECIFICATION 

Modes 

half-duplex/simplex (Telekrypt-Dat 812) 

full-duplex (Telekrypt-Dat 813) 

Transmission rate: up to 10kbits/s (higher rates on 
request) 
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equipment fitted with data inputs and outputs. The 
multiplexer is suitable for both continuous (fixed 
transmission lines) and block transfer (temporary 
transmission lines) operation. The unit meets all military 
standards for emc, shock and vibration. The basic unit 
comprises the ciphering section, data processor and 
nine slots for additional cpu memory boards or 
interfaces. At present the PU 104 DC interfaces V24/V28 


ation permits additional stations to join a network in a 
secure mode at any time. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Available codes: 512 per module 
Number of code modules: >1 =< 10° 
Selectable codes 

external: 16 

internal: 32 

Coding technique: 8-fragment 
frequency deviation 


time division and 


f 


f 
e 
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SP850 secure voice unit 


Interface: according to CCITT V24 or DIN Standards 
66020, sheet 1 

Basic key bearer: freely programmable punched cards 
according to DIN Standard, size , of DIN format 
Number of variations possible with key punched 
cards: > 10°° 

Required time for change of basic key: few seconds 
Algorithm: message key dependent algorithm (mekdal) 
Method of data processing: serial bits 

Error propagation: none 

Cipher period: > 10° bits 

Period at 10kbits/s transmission rate: > 10°’ years 
Radiation: no compromising radiation 

Method of synchronisation: synchronous operation by 
clock derived from modem or dte 

Synchronisation time 

half-duplex: 150ms 

full-duplex: 250ms 

Power supply: 110/220V ac +10/-15%, 50Hz +5%; 
60Hz +5% 

Consumption: 15W approx 

Temperature range: -10 to + 60°C 

Height: 140mm 

Width: 490mm 

Depth: 310mm 

Weight 

half-duplex: 12kg approx 

full-duplex: 13kg approx 


Telekrypt-Voc 


Telekrypt-Voc was designed to provide automatic 
encryption and decryption of speech signals for 
transmission over standard switched telephone circuits 
or over vhf and uhf radio links. It is a fully digital voice 
encryption equipment, providing optimum security 
against monitoring activities. 

The encryption principle is partly determined by the 
user upon insertion of one of a possible number of more 
than 10°° base key cards. Encryption of information 
then follows the message key dependent algorithm 
(mekdal) principle. 
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CCITT (RS-232C) serial interfaces and parallel inter- 
faces with a maximum of 32 bits. The unit is designed for 
ac supply as well as battery operation. 


Manufacturer 
Rohde and Schwarz, Munich. 


Code change period: 25/s 

Power supply: 10-17 or 15-32V de 
Temperature range 

operating: -10 to + 60°C 

storage: -40 to + 80°C 

Humidity: 95% 

Height: 36mm 

Width: 135mm 

Depth: 120mm 


Manufacturer 
Teltron GmbH, Munich. 


CL. AUDIO RADIO . 


SP851 secure voice unit 


Digital signals from the Telekrypt-Voc can be 
transmitted, in conjunction with a data modem, using a 
transmission bit rate of 2.4kbits/s over telephone 
channels with a bandwidth of 300Hz to 3.4kHz. 
Telekrypt-Voc operates over automatic or manually 
switched channels of the public telephone network or 
on a point-to-point telephone channel. Operation via 
satellites is also possible. 

Using suitable data modems, Telekrypt-Voc can 
operate in either simplex or duplex mode over two-wire 
circuits, or if preferred, a four-wire circuit in the duplex 
mode. It can also be connected directly with data 
communications networks having a CCITT V24 interface 
or an interface according to DIN Standards 66020, 
sheet 1. 


STATUS 
Entered production in 1980. 


TECHNICAL SPECIFICATION 

Modes: half-duplex, duplex 

Vf conditioning: by channel vocoder principle 
Analysing/synthesising channels: 18 

Pitch channel: 1 

Quantisation: by dpcm 

Method of synchronisation: synchronous operation by 
clock derived from data modem 

Signalling rate: 2.4kbits/s 

Interface: according to CCITT V24 or DIN 66020, sheet 1 
Encrypter synchronisation: automatic 
Synchronisation time 

half-duplex: 150ms, switchable to 64ms in the case of 
simplex synchronisation 

duplex: 525ms approx (if transmission undisturbed) 
Synchronisation reliability: better than 99.9% for bit 
error rates up to 107° 

Key sequence period: > 10°*° bits 

Period of operation: 10°’ years approx 

Number of basic key variations: > 10°° 

Power supply: 110/220V ac +10/-15%, 50Hz +5%; 
60Hz +5% 

Height 

half-duplex: 313mm 

duplex: 447mm 
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Width: 504mm 
Depth: 360mm 
Weight: 14kg 


Telekrypt-Fax 


Telekrypt-Fax is derived using Telekrypt-Dat and a 
suitable Group 3 digital facsimile machine. Copy is thus 
unaffected by the encryption process and remains, 
due to the digital processing, archival in quality. 
Transmission speeds of one minute are possible with 
the system, thus providing extremely fast and very 
secure facsimile transmission. 

Base key entry is accomplished by entering a 
punched card approximately one-third the size of a 
standard computer card. This card contains a freely 
programmed 100-bit base key, resulting in a total of 
more than 10°° different base keys. 


STATUS 
Introduced in 1979 and in production, 


TECHNICAL SPECIFICATION 

For encryption equipment see Telekrypt-Dat; facsimile 
data as for Group 3 digital machines 

Height: 140mm 

Width: 490mm 

Depth: 310mm 

Weight 

half-duplex model: 12kg 

full-duplex model: 13kg 


Telekrypt-Mux 817 


The bulk encryption device Telekrypt-Mux 817 permits 
the transmission of encrypted data over radio links or 
coaxial cable connections with a maximum trans- 
mission rate of 2.048Mbits/s. It is suitable for operation 
in conjunction with pulse-code modulation facilities, 
delta modulation systems and other data transfer 
equipment. 

Encryption is performed on a _ bit-by-bit basis, 
independent of the frame structure of the connected 
multiplex equipment. A number of interface configur- 
ations are available and can be changed as required by 
replaceable circuit boards. Operation is fully automatic 
and user operations are confined by setting or 
changing the base key in accordance with security 
policy. 

Changing the base key is achieved by the use of a 
photo-electric punched tape reader, a manually- 
operated push-button unit or a key gun. 


STATUS 
Entered production in 1979. 


TECHNICAL SPECIFICATION 

Transmission rate: 10kbits/s-2.048Mbits/s 

Error propagation: none 

Synchronisation: automatic 

Number of basic key variations: 10°° 

Key storage: buffered ram; multiple key storage, with 
remote-control of key selection 

Key setting: by photo-electric tape reader or keyboard 
Power supply 

mains: 220V ac +15%, 110V ac +15%; 47-63Hz 
battery: 19-29V ac, max 32V ac 

changeover: 110/220V ac mains/battery automatically, 
no interruption (priority of mains) 

Consumption 

mains: 40VA 

battery: 35W 

Temperature range 

operating: -35 to +65°C 

storage: -45 to + 80°C 

Height: 166mm 

Width: 444mm 

Depth: 300mm 

Weight: 17kg 


Telekrypt-Tex 912 


Telekrypt-Tex 912 is a microprocessor-controlled en- 
cryption device especially suited for teleprinter networks. 
On- or off-line encryption is possible. For plain text 
messages it is fully transparent. 

It operates In an interactive mode with the teleprinter 
machine. Message reception is fully automatic for any 
mix of plain text or encrypted messages. 

A small key module can be programmed with up to 
194 base keys. Additionally, five base keys can 
be entered via the teleprinter keyboard. Encrypted 
messages consist of letters only. Special character 
combinations are not generated in order to ensure 
transparency in telex networks and switching centres. 
An electronic identification system based on a secret 
password prevents cipher mode operation by any 
unauthorised user. 
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Telekrypt-Mux 817 with punch-tape reader and adaptor 


STATUS 
Introduced in 1982 and in production. 


TECHNICAL SPECIFICATION 

Transmission parameters 

Baudot or ASCIl 

speed: 45, 50, 75, 100, 110, 150, 200, 300 baud 
Line interface: single or double current CCITT V24 
(RS-232C) ttl or opto-coupling Z 
Number of basic key variations: > 10°° 
Pseudo-random key stream period: > 10°° bits 
Number of random message keys: > 10° 
Temperature range 

operating: 0 to + 50°C 

Height: 160mm 

Width: 120mm 

Depth: 380mm 

Weight: 5kg 


Telekrypt-Mini 


Telekrypt-Mini is a miniature, high grade encryption 
equipment for off-line or quasi-on-line ciphering of 


written intelligence. All necessary information is entered 
via a typewriter style keyboard on the processing unit. 
Information retrieval is via an integral led display orviaa 
miniature connectable printer. 

Transmission over standard public switched tele- 
phone networks is accomplished using a connectable 
acoustic coupler. Transmission via hf, vhf and uhf radio 
circuits can also be accomplished using a connectable 
miniature radio adaptor. A teleprinter adaptor is also 
provided to enable use with standard teleprinters. It is 
ruggedly constructed. The complete system can be 
supplied in a Samsonite-style briefcase or a militarised 
aluminium briefcase. 

Power can be derived from either dry cells, recharge- 
able cells or from either ac or dc supplies. 


STATUS 
Entered production in 1980. 


TECHNICAL SPECIFICATION 

PROCESSING UNIT 

Mode: half-duplex 

Transmission rate 

telephone: 200bits/s 

radio: 20-200bits/s 

Number of basic key variations: > 10°° 
Algorithm: message key dependent algorithm (mekdal) 
principle 

Text storage capacity: 1000 characters 
Temperature range 

operating: -25 to +60°C 

storage: -25 to + 70°C 

Power supply: 110/120V ac +20%, 50-60Hz 
Height: 60mm 

Width: 210mm 

Depth: 157mm 

Weight: 2kg 


Telekrypt-Mini in operation 


PRINTER 

Printing system: electro-sensitive 
Printing speed: 1line/s approx 
Temperature range 

operating: +5 to +50°C 

storage: -25 to + 70°C 

Power supply: 5 x 1.2V ni-cad battery pack 
Height: 60mm 

Width: 210mm 

Depth: 157mm 

Weight: 1.2kg 


Telekrypt-Mini Centre (TEMICE) 


The Telekrypt-Mini Centre (TEMICE) is designed for 
communication or control centres whose outstations’ 
cipher equipment is Telekrypt-Mini. 


TST 0605 Random Noise 
Generator 


The TST 0605 physical random noise generator is used 
for the production of one-time key (otk) and modified 
otk (mot-key) within the TST 3 and TST 9 series of 
equipments. 

It is required only at headquarters, where the secret 
keys are produced under strictest security measures. In 
the TST 3 series, the mot-key is produced by 
reprogramming the TST 3677 headquarters station. TST 


TST 1221 Pocket Cipher Set with 
108° Key 


The TST 1221 is a pocket-size text cipher set with a 
typewriter configuration keyboard and liquid crystal 
display for off-line operation. 

The message text is first typed into the set’s memory. 
Typing errors can be corrected. Message length to be 
stored in memory can be up to 740 characters. If with the 
first message the memory is not completely filled, further 
text(s) can be appended. The available memory space 
is displayed upon operator request. 

The message(s) will remain stored in memory, even 
when the set is switched off. After the message is typed, 
it will be ciphered automatically. One five-group after 
the other is then displayed for manual notation. 

For deciphering, the five-groups are typed into the 
set's memory. Typing errors can be corrected. After 
the cryptogram is entered, it will be deciphered 
automatically and the clear text appears on the display 
for notation in rolling form. 


TECHNICAL SPECIFICATION 

Text input: standard typewriter keyboard 

Memory size: 740 characters 

Automatic reading speed enciphered 5-groups: 
5s/group (programmable) 

Automatic reading speed deciphered clear text: 
0.5s/character (programmable) 

Cipher security: 10°° key period 

Master key: 12 characters input via keyboard (10*°) 
Auxiliary key: 8 characters input via keyboard (10"*) 
Message key: 9 + 1 characters generated at random 
(10"°) 

Power supply: 10V, 8mA from battery (10h) 
Temperature range: -10 to + 70°C 


TST 1530 Handycrypt Small Text 
Cipher 


The TST 1530 is a battery-operated text cipher set for 
off-line operation or audio on-line operation via an 
acoustic or direct line coupler. It has an 8-line by 
40-character liquid crystal display. The TST 089 
perforator/reader can be connected, permitting perfor- 
ation and reading of telex tapes. 

Operation can be started after typing the current 
secret password of the set. If this is not Known, the keys 
and messages are erased after three false attempts to 
type the password. A total length of 6500 characters can 


TST 1550/3550 Portable Cipher 
Set 


The TST 1550/3550 is a universal text cipher set for 
off-line operation only (TST 1550) or for audio-line- 
connected operation (TST 3550) by acoustic or direct 
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It has a multiple message memory, multiple key 
storage facility, and up to three transmission/reception 
interfaces for radio or line communication. Except for 
the peripheral equipment, all the necessary printed 
circuit boards are contained in a standard rack. There 
are no operator controls, the whole system being 
operated from a teleprinter or vdu and keyboard using 
16 simple commands. 


STATUS 
Introduced in 1982 and In production. 


TECHNICAL SPECIFICATION 
Interfaces: acoustic telephone coupler (telephone), 
20-200bits/s radio adaptor (hf/vhf/uhf radio), 1200bits/s 
modem (telephone/radio), frequency/time diversity 
modem with error correction (hf radio). 2400bits/s (V24) 
interface available on request 


0605 delivers the random data to the computer, where 
they are segmented in 512 characters and successively 
numbered O to 180 for recording on a magnetic 
cassette. All stations receive a copy and commonly 
play-in one segment. 

In the TST 9 series, the mot-key is produced by 
reprogramming the TST 9661 or 9761 headquarters 
station. TST 0605 delivers the random data to the 
computer, where they are segmented in 512 characters 
and successively numbered to be perforated on 
eight-level tape. All stations receive a copy and 
commonly read-in one segment. 


In the TST 9 series, the otk is produced by 
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Text storage capacity: 20,000 characters, 250 charac- 
ter block structure 

Power supply: 110/220V ac +20% 

Temperature range 

operating: 0 to + 40°C 

storage: -20 to + 70°C 

Height: 350mm 

Width: 500mm 

Depth: 400mm 

Weight: 20kg 


Manufacturer 
ANT Nachrichtentechnik GmbH, Backnang 


reprogramming the TST 9761 headquarters station. TST 
0605 delivers the random data to the computer, where 
they are segmented in blocks of 2048 characters and 
recorded on the master key-disc. 2 x 256,000 key 
characters can be recorded on sides | and |! of a disc. 
Copying of the double-sided disc takes only 3 minutes. 

During the production of otk and mot-key, the 
statistics of the TST 0605 are constantly controlled and 
a print-out of the performance parameters is given 
automatically. 


Manufacturer 
Tele Security Timmann, Tutzing. 


TST 1221 cipher text set 


Relative humidity: 95% at + 40°C 
Height: 78mm 

Width: 196mm 

Depth: 26mm 

Weight: 0.42kg 


be typed into the set's memory. Memory can be 
partitioned between 8 messages, with an additional 
segment for reception. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

User-defined formats: 9, input via keyboard 

Auxiliary key: 12 characters = 1.15 x 10'®. 9 keys can 
be stored and selected from terminal 

Message key (automatic generation): 8 characters = 
1.1.x 10", transmitted in self-enciphered, error- 
correcting code to receiving station 

Family keys: 10*° (in eprom) 


line coupler. An optional perforator/reader can be 
connected, permitting perforation and reading of telex 
tapes. 

The TST 1550/3550 provides user guidance by 
the processor and leads the operator by prompts. 
Operation can be started after typing the station's 
current secret password. If this is not known, the keys 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-810B, Method 516.1 


Manufacturer 
Tele Security Timmann, Tutzing. 


Emergency erase: by keyboard sequence 
Mtbf: 12,000h operating 

Power supply: 6V dc 

Battery life for storage of keys and messages: 60 
days (ni-cad) 

Temperature range: 0 to + 50°C 

Relative humidity: 10-95% 

Height: 40mm 

Width: 300mm 

Depth: 210mm 

Weight: 1.5kg 


Manufacturer 
Tele Security Timmann, Tutzing. 


and messages will be erased after three false attempts 
to type a password. 

Eight messages of a total length of 6500 characters 
can.be typed into the set's memory. A ninth message 
memory is available for receiving messages (TST 3550 
only), in case all eight memories are in use already. Text 
editing of all messages can be performed later on by 
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the ‘search word’ feature. Reprinting of the correct 
message(s) is possible. 


STATUS 
In production and in service with a number of foreign 
ministries. 


TECHNICAL SPECIFICATION 
User-defined formats: 9, input via keyboard or tape 
reader 


TST 3010 Modular Cipher System 


The TST 3010 is the main module of the TST 3000-series 
cipher system. It comprises the cipher processor, the 
40-character display, the 52-station full keyboard, the 
10- to 33-volt fail-safe power supply and (option -82) the 
radio and telephone modem. It can encipher/decipher 
off-line and send and receive military messages through 
radio or telephone, quickly and with the highest 
strategic security level. 

The TST 3010 is available in Latin and Arabic writing, 
the Arabic being compatible with the ATU standard. 
Other languages are possible. 

The set is splash-protected and sand-proof and 
the keyboard is coated with a transparent rubber 
membrane. 

Since the cryptographic key is inserted via the 
keyboard, there are no special switches or knobs except 
on/off. A hermetically-tight connector is provided to link 
the TST 3010 to a radio set or peripherals, eg miniature 
printer module, 100- to 240-volt ac power supply module 
battery pack, solar generator with batteries, telex 
interface, acoustic coupler or telephone line coupler. 
The TST 3010 is fully compatible with the TST 9669 telex 
cipher system. 


STATUS 
In production and in service with a number of defence 
ministries. 


TECHNICAL SPECIFICATION 

Text memory: 6000 characters 

Number of messages: 8, 1 message reserved for 
reception (if 2nd message received, oldest message 
stored in memory automatically deleted and new 
message used) 

Editing: all 8 messages at any time with reprint, insert, 
append, delete and search word commands with cursor 
control 


TST 3570 Portable Text Cipher 


The TST 3570 text cipher set is a small battery-operated 
unit. The cipher module is built into a rugged aluminium 
compartment, separated from the keyboard and the 
display for reduced electromagnetic radiation. 

Eight messages of a total length of 6500 characters 
can be typed into the set's memory. Text editing of all 
messages can be performed subsequently. The TST 
3570 has a non-linear key generator and a key period of 


TST 3677 Stationary Message 
Transfer and Cipher Set with 1080 
Key 


The TST 3677 is a stationary cipher message transfer 
set. It is used either with a printer and/or a crt display to 
which it is connected via a standard RS-232C interface 
plug. 

The message text is first typed into the set's memory. 
Typing errors can be corrected. Message length can be 
up to 6500 characters (standard). If with the first 
message the memory is not fully used, further text(s) can 
be appended. A total of eight messages can be stored 
separately. The message(s) will remain stored in 
memory, even when the set is switched off. Options are 
available for nine messages, and for fixed formats. 

The message is then transferred to one or more other 
stations of the system. Selective addressing is provided. 
The sender's identification is automatically sent with 
each message. Transfer at 65 or 32 characters per 
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Key period: 10° 

Key input: via keyboard or tape reader 

Master key: 15 characters = 3.28 x 10? 

Auxiliary key: 12 characters = 1.15 x 10'® 9 keys can 
be stored and selected from terminal 

Message key (automatic generation): 8 characters = 
1.14. x 10’ transmitted in self-enciphered, error- 
correcting code to receiving station (10 groups) 
Family key: 10*° (in eprom) 


Emergency erase: by keyboard sequence or emerg- 
ency button 

Mtbf: 8000h working 

Power supply: 220V ac, 60W 

Temperature range: 0 to +50°C 

Relative humidity: 10-95% (no condensation) 


Manufacturer 
Tele Security Timmann, Tutzing. 


TST 3010 cipher system 


User-defined formats: 8, input via keyboard (or tape 
reader via TST 3060 interface) 

Key period of cipher processor: 10° 

Key input: via keyboard or tape reader 

Master key: 15 characters = 3.28 x 104 

Auxiliary key: 12 characters = 1.15 x 10'®. 8 keys can 
be stored and selected from terminal 

Message key (automatic generation): 8 characters = 
1.1.x 10", transmitted in self-enciphered, error- 
correcting code to receiving station 

Family key: 10*° (in eprom) 

Emergency erase: by keyboard sequence 

Mitbf: 25,000h operating | 

Power supply: 10-33V dc at 1.6W operating. Power 
reduced to 800mW in standby mode when no modem 
provided 


Battery life for storage of keys and messages: 5 years 
(lithium) 

Temperature range: -10 to +71°C (other ranges 
optional) 

Relative humidity: 25-95% 

Height: 100mm 

Width: 290mm 

Depth: 45mm 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STAN-514.2-3B 


Manufacturer 
Tele Security Timmann, Tutzing. 


10®°. Its master key is 15 characters (= 3.77 x 10?) and 
its auxiliary key is 12 characters (= 1.15 x 10%°). 
lt incorporates an error correcting hf/ssb modem, 
measures 195 x 140 x 40mm and weighs 1kg. 


STATUS 
In use with diplomatic services and in military 
installations. 
Manufacturer 
Tele Security Timmann, Tutzing. 
TST 3570 text cipher set 


second is by tone modulation (afsk) so that all existing 
voice-grade circuits such as telephone, uhf-, vhf- or 
hf/ssb-radio links can be used. 

A separate 2000-character memory is provided for 
storing a received message. The message text will be 
printed out or displayed automatically, or kept in 
memory for secrecy reasons until the arrival of the 
person knowing the password. 

The TST 2607 is identical to the TST 3677 with the 
exception of speed. It is specially made for burst 
message transfer with 130 characters per second via 
vhf/uhf radio. It can receive messages from the small 
TST 2225 and communicate with other TST 2607s or 
TST 2305s. 


STATUS 
Introduced in the late 1970s and in service with the 
armed forces of about 40 countries. 


TECHNICAL SPECIFICATION 
Modulation: afsk 
Text input: keyboard 


Memory size: 6500 characters standard with 8 
messages 

Transfer speed: 65 or 32 characters/s 

Line/radio coupling: 600 ohms/0 to -40dBm 

Cipher security: 10°° key period 

Master key: 12 characters input via keyboard (10°) 
Auxiliary key: 8 characters input via keyboard (10"*) 
Message key: 6 characters generated at random (101°) 
Power supply: 110/220V ac 

Temperature range: -20 to + 85°C 

Relative humidity: 100% (hermetic seal) at + 40°C 
Height: 230mm 

Width: 320mm 

Depth: 110mm 

Weight 

excl printer or vdu: 6kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-810B, Method 516.1 


Manufacturer 
Tele Security Timmann, Tutzing. 


TST 4045 Cipher Modem 


The TST 4045 modem includes a cipher processor anda 
fec processor. It is specified according to MIL- 
STD-810D. 

The modem is directly compatible with the TST 7699 
voice coder and has the same dimensions, but can also 
be used to communicate digital computer data in the 2 
to 30MHz band. A V.24 connector permits connection to 
the computer or data terminal. 

The various operating parameters that can be set up 
include 4.8 or 2.4kbits/s operation with or without fec, 
mode one or mode two fec, optional arg, different 
lengths of the arq string sent out, and synchronous or 
asynchronous working. 

The set has a 6500 character text buffer which can be 
used to enter text and edit it before sending it out in 
burst transmission form. In a one second burst about 
400 characters (4800 bits) are transmitted. 


STATUS 
The set is in use with the German Army and is being 
evaluated by other NATO countries. 


Manufacturer 
Tele Security Timmann, Tutzing. 


TST 5573 High-security Universal 
Data Cipher Set 


The TST 5573 is a microprocessor-controlled data 
cipher set for semi-duplex and full-duplex operation. It 
operates in all data communication networks to protect 
sensitive information transmitted via dial-up or leased 
telephone circuits. 

Both asynchronous and synchronous data trans- 
mission can be used. Speeds can be set from 50 to 
9600bits/s. For semi-duplex operation at 1200bits/s, a 
built-in modem is available (option -84) which provides 
communication between two data cipher units with their 
corresponding data terminals. 

The throughput delay is insignificantly small so that 
the network remains transparent both in protocol and 
time. 


TECHNICAL SPECIFICATION 

Data rates: 50-9600bits/s; 1200bits/s when -84 supplied 
Data formats 

ASCIl or Baudot asynchronous 

ASCIl or any 8-bit code synchronous 

internal clock or external clock from modem 


TST 5573F Facsimile Cipher Set 


The TST 5573F is a microprocessor-controlled, stand- 
alone cipher set that connects to most modern group 
II/Ill facsimile transceivers via their V24 interface. It 
automatically follows the fax’s handshaking sequence 
from 300 to 9600bits/s. 

Clear/cipher transmission is selected by the control 
panel push-buttons with led confirmation. The cipher 
processor recognises clear/cipher reception and prints 
clear or deciphered documents without user action. 

The set utilises the TST 108° key-generator with four 
different keys. Access to the cipher-functions is 
protected by a password. A self-test program continu- 
ously checks proper operation of the processor. 


TECHNICAL SPECIFICATION 

Interface: Serial V24, between fax-processor and 
fax-modem group Il/Ill, protocol-transparent 
Synchronisation: automatic, at start of document 
Operation speed: 300-9600bits/s following connected 
fax-equipment 

Key generator period: 10°° 

Family key: 10*° (eprom) 

Master key: 10'° (keyboard entry) 

Auxiliary key: 10'* (keyboard entry) 

Message key: 10'° (automatic random generation with 
each transmission) 

Key storage: continuous memory 

Emergency erase: dual-button function 

Access control: 4-digit number password 

Power supply: 110/220V ac, 3.5W 

Temperature range: -10 to + 71°C 

Height: 110mm 

Width: 180mm 

Depth: 240mm 

Weight: 1.8kg 
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TST 4045 modem 


Key period of cipher processor: 10®° non-linear 
Key structure 

4 keys 

family key: 10*° variables 

master key: 10?” variables 

auxiliary key: 10?° variables 

message key: self enciphered, 10'* variables 
Key storage: 5 years (lithium battery) 

Key protection: automatic emergency erase in case of 
any attempt to extract or change any key 
Power supply 

standard: 220V ac, 3VA 

option: 10-33V dc, 5VA 

Temperature range: -20 to + 71°C 

Height: 240mm 

Width: 200mm 

Depth: 120mm 

Weight: 3.2kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-810C, Methods 514.2 
and 516.2 


Manufacturer 
Tele Security Timmann, Tutzing. 
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TST 5573F facsimile cipher 


Manufacturer 
Tele Security Timmann, Tutzing. 


TST 5573 data cipher set 
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TST 5579 Digital Facsimile Cipher 
Set 


The TST 5579 is a microprocessor-controlled miniature 
cipher set with a built-in forward error correction (fec) 
modem. It is used to encipher picture information 
coming from any standard drum-type facsimile equip- 
ment by using intelligent code compression and full 
digital bit-by-bit ciphering. The encrypted picture data is 
then fed to the fec modem for modulation. The 
modulation process permits transmission via hf, as well 
as vhf, uhf and dial-up telephone circuits. This is 
possible by using an fec algorithm which will correct for 
up to ten per cent of errors in the communication link. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Data rate: 1200bits/s (90 rom). 180 rom available with 
reduced resolution 

Digitiser sampling rate: 20,000/s 

Code compression: modified Huffman coding 

Key period: 10° 

Key input: via key input paper sheet, loaded via drum 
into key memory 

Master key: 10°° possible keys 

Family key: 10*° (in eprom) 

Auxiliary key: 10'° possible keys 

Message key (automatic generation): 10'° possible 
keys 

Modem bandwidth: 400-2700Hz 

Modem speed: 1200bits/s 

Error correction: Peterson principle 

Synchronisation: digitally controlled phase lock loop 
Power supply: 10-15V dc, 5- or 10-38V dc optional 


TST 7575-Il Full-duplex 
High-security Voice Cipher Set 


The TST 7575-ll is a high-security voice ciphering unit 
for two- or four-wire full-duplex operation in telephone 
circuits or uhf, vhf and hf/ssb radio links 

The TST 7575-II P (portable) is built into an aluminium 
briefcase, weighing only 7.5kg. Its battery permits five 
hours of operation without mains power. The charger is 
built-in. A quick-disconnect cable is provided, so that 
any normal telephone can be replaced in minutes by the 
TST 7575-ll P. The built-in telephone then permits clear 
or ciphered operation. 

Fhe TST-7575-ll T (table-top) consists of a normal 
remote-control telephone and a small separate box 
containing the electronics. This can be placed under 
the desk (or in the rear of a car), so that only the 
unobtrusive control telephone is visible. 


TST 7595m High-security Voice 
Cipher Set 


The TST 7595m is a very high security voice ciphering 
unit for operation in voice-grade circuits such as 


TST 7595m voice cipher set 
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TST 5579 facsimile cipher set 


Temperature range: -40 to + 80°C 
Mtbf: > 15,000h 

Height: 360mm 

Width: 105mm 

Depth: 260mm 

Weight: 1.3kg 


The TST 7575-\l features a microprocessor-controlled 
satellite delay equaliser, designed to high-quality 
ciphered voice communication in full duplex via satellite 
links (also multiple hops). 


TECHNICAL SPECIFICATION 

Voice input/output: standard telephone 
Clear/cipher switch: contro! switches at telephone 
Cipher method: 2-dimensional 

Key period: 10°° (10”' years) 

Family key: 10° 

Master key: 10'* 

Auxiliary key: 10'* 

Message key: 10'* 

Power supply: internal battery, 12V, 1.2A 
Operating time: 5h without power 
Temperature range: -20 to + 55°C 


Manufacturer 
Tele Security Timmann, Tutzing. 


TST 7575-II P voice cipher set 


telephone, uhf, vhf and hf/ssb radio links, in push-to- 
talk, half-duplex mode. 

The voice is ciphered in three dimensions: time- 
forward, time-reverse and frequency. 

Synchronisation is achieved by a tone burst which is 
automatically generated at start of talk. Internal circuitry 
maintains synchronisation for the duration of the 
speech, also when communication is temporarily 
interrupted. 

A 600-ohms interface is provided as standard; radio 
interface cables, telephone coupler and an acoustic 
coupler attachment are optionally available. 

The set has a 10- to 15-volt de standard input; 
optionally it can be delivered with a built-in battery for 
ten hours continuous operation. The automatic battery 
charger provides rapid charge in four hours and float 
charge for continuous operation. 


TECHNICAL SPECIFICATION 

Voice input/output: handset 

Cipher method 

3-dimensional, under key generator control: 

frequency dispersion 

time segment permutation; 4, 8, 16 or 32 time segments 
(programmable) 

time segment reverse read-out 

Total delay of speech introduced by TST 7595m: 
520ms turn-around delay 

Theoretic permutations: 4.5 x 10*° 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-514.2-3B 


Manufacturer 
Tele Security Timmann, Tutzing. 


Recognition of single spoken numbers in crypto- 
voice: 0.01% 

Key period: 10° 

Family key programming (optional): 2°* 

Master key: 2*° 

Auxiliary key: 2*° 

Message key: 2°° 

Emergency erase: possible by front-panel switch 
Communication channel requirements: 3dB (s+n)/n 
minimum with ssb +20Hz frequency offset max 

Mtbf: 18,000h 

Standard input voltage: 9-15V dc, polarity protected, 
O0.9VA max 

With option -31 

operating voltage: internal ni-cad battery 10V, 0.4Ah 
operating time per charge: 8h 

With option -32 

input voltage: 10-33V dc, polarity protected, 1.2VA max 
Temperature range: -40 to + 85°C 

Height: 240mm 

Width: 104mm 

Depth: 36mm 

Weight: 1.1kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-514, 2-3B 


Manufacturer 
Tele Security Timmann, Tutzing. 


TST 7690 Voice Cipher Set 


The TST 7690 is a voice ciphering unit for operation in 
good to medium voice-grade circuits, like uhf and vhf 
radio links and telephone networks, in the push-to-talk, 
half-duplex mode. 

The voice is first digitised by a TST-proprietary coding 
process, producing a 4.8kbits/s digital datastream. This 
is subsequently ciphered by adding key-bits. The 
synchronisation-bits and the message key precede the 
voice at the beginning of any transmission for 120ms, 
and are partly repeated in error-correcting mode in 
32ms intervals. Eight of these resynch-bit packets are 
necessary to obtain complete synchronisation with the 
message key. This enables late entry and resynchronis- 
ation in case of intermittent signals. 

After the ciphering process the bit stream is fed toa 
4. 8kbits/s modem which produces a 300 to 3000Hz even 
spectrum by quaternary phase shift keying. 


TECHNICAL SPECIFICATION 

Cipher method: digital voice ciphering with digital 
narrow band transmission, bit-by-bit cipher under 
control of cipher processor 


TST 7695 Full-duplex Voice Cipher 
Set 


The TST 7695 is a voice ciphering unit for operation in 
telephone networks in a full-duplex mode. 

The voice is digitised by a TST-proprietary coding 
process which produces a 2.4kbits/s digital datastream. 
This is subsequently ciphered by adding key-bits. The 
cipher method used is a self-synchronising block cipher 
which enables late entry and re-synchronisation in case 
of intermittent signals. 

After the ciphering process, the bit stream is fed toa 
2.4kbits/s full-duplex modem which produces a 300 to 
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Key generation: non-deterministic, non-linear key filled 
into eprom or duram with centralised key generation 
unit TST 0609 

Key-seed storage: 32,000bits in quick access eprom or 
duram 

Message key: 32bits (10'* variables) 

Mixing key: 8bits 

Selector key: 8bits 

Number of front-panel selectable keys: 9 

Key period: for each unique key-seed 10** 

Modem type: qpsk 4.8kbits/s, 300-3000Hz spectrum 
Mtbf: 25,000h 

Power supply: 10-32 or 5.5-8V de 

Temperature range: -20 to + 71°C 

Height: 45mm 

Width: 105mm 

Depth: 220mm 

Weight: 1kg 


OPERATIONAL SPECIFICATION 

Emi/eme: Milspec 461 and VDE 0871-0875-0877, Vfg 
478,1115 

Shock and vibration: Milspec 516.2, 514.2 


3000Hz even spectrum by quaternary phase shift 

keying. The modem receiver incorporates an automatic 

digital adaptive equaliser which permits digital com- 

munication, within the 3kHz bandwidth, of all telephone 

connections which conform to CCITT specifications. 
The TST 7695 uses the block cipher method. 


TECHNICAL SPECIFICATION 

Coder bit rate: 2.4kbits/s full-duplex 

Cipher method: 32-bit multi-block cipher 

Key-seed: 2146bits stored in eprom 

Switch selection: 216 variables 

Key-gun insertion: 2 < 216 variables (ram) 

Key structure: 232, determined by control processor 
and stored in ram 


TST 7698 Miniature Voice 
Coder/Cipher Set 


The TST 7698 is a miniature voice coder with ciphering 
(1045 variables) and integral voice band modem 
Capabilities. It operates on vhf and uhf radio links and, 
at a reduced speech quality, in hf systems. It uses two 
coding processes. 

The first coding process, said to produce nearly 
telephony-quality speech, is a proprietary algorithm 
based on residual excited linear prediction. This 


produces a 9.6kbits/s data stream which, after being 
enciphered, is modulated by the integral automatic 
adapting psk modem. 
The bandwidth required here is from 0.3 and 3.0kHz, 
and the signal-to-noise ratio must be better than 20aB. 
The second coding process is based on an advanced 


TST 7698 coder/cipher set 


TST 9669 Telex Cipher Module 


The TST 9669 is a universal telex cipher module, 
available as a direct plug-in printed circuit board (pcb) 
for the Siemens T 1000, T 1000 V and T 1000S (bilingual 
Latin/Arabic). The pcb can be fitted into an existing 


vocoder, which produces a somewhat synthetic, but 
understandable voice quality — including speaker 
recognition — at a rate of 2.4kbits/s. This, after 
enciphering, is modulated by the psk modem, which 
now only requires a bandwidth between 0.5 and 2.6kHz, 
with a signal to noise ratio of 8dB. This permits use of 
the 7698 in hf ssb connections of good-to-medium 
quality. Both processes are built-in and are front-panel 
selectable. 

The set is built up entirely of custom-made ics, mostly 
of the cmos type, for low power consumption. It has a 
power supply from 10 to 32 volts dc, at a maximum of 7 
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TST 7690 voice cipher 


Manufacturer 
Tele Security Timmann, Tutzing. 


Emergency erase: by push-button (erases ram) 
Modem: 2-wire 2.4kbits/s_ full-duplex with echo 
cancellation 

Power supply: 190-260V or 95-130V ac, 47-63Hz 
Consumption: 45W 

Height: 210mm 

Width: 190mm 

Depth: 400mm 

Weight: 8kg 


OPERATIONAL SPECIFICATION 
Emi/emce: to VDE 0871, grade N 


Manufacturer 
Tele Security Timman, Tutzing. 


watts consumption. The TST measures 220 x 105 x 
45mm, weighs 1.3kg and meets MIL-STD-461 and VDE 
0871, 0875 and 0877 for emi/emc, and MIL-STD-1516 
and -514 for shock and vibration. A duplex version for 
four-wire operation is also available 


STATUS 
In use with the German Army and being evaluated by 
other NATO countries. 


Manufacturer 
Tele Security Timman, Tutzing. 
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TST 9669 telex cipher module (left) 
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machine or can be delivered installed with the machine. 
The advantage is low cost, no change in spare-part 
supply and telex machine maintenance, and immediate 
availability in high quantities. 

The TST 9669 module then plugs into the space of the 
line adaptor unit, which is not required for off-line telex 
operation or radio teletype. 

The TST 9669 telex cipher module is also available in 
a separate housing with its own power supply for 
connection to telex machines of other manufacture. 


STATUS 
In production and in service with a number of defence 
ministries. 


TECHNICAL SPECIFICATION 
Text memory: 8000 characters (slight reduction with 
options) 


TVC 9000 Voice Encryption Unit 


The TVC 9000 voice encryption unit is used with 
mobile radio communications systems. It is designed 
specifically for use on hf links, although it can be used 
with equal effect on vhf, uhf or satellite links. 

A two-dimensional coding technique (time and 
frequency) is used providing 10'° long code programs. 
These code programs are selectable with a combination 
of 10° external and 10’ internal keys. The external keys 
are selected using a front- panel selector. Up to nine 
can be stored and selected from the non-volatile 
memory. 2 


TVC 9001 Voice Encryption Unit 


The TVC 9001 voice encryption unit is designed for use 
with fixed radio communications systems. It is intended 
specifically for use on hf links, although it can be used 
with equal effect on vhf, uhf or satellite links. 

A two-dimensional coding technique (time and 
frequency) is used providing 10'° long code programs. 
These code programs are selectable with a combination 
of 10® external and 10’ internal keys. The external keys 
are selected using a front- panel selector. Up to nine 
can be stored and selected from the non-volatile 
memory 


TVC 9003 Voice Encryption Unit 


The TVC 90038 voice encryption unit is used with 
telephone links. Full-duplex operation is possible in the 
clear mode, quasi-duplex operation (vox controlled) in 
the secure mode, 

A two-dimensional coding technique (time and 
frequency) is used providing 10'° long code programs. 
These code programs are selectable with a combination 
of 10° external and 107 internal keys. The external keys 
are selected using a front- panel selector. Up to nine 
can be stored and selected from the non-volatile 
memory. 


TVC 9004 Portable Voice 
Encryption Unit 


The TVC 9004 portable voice encryption unit is used to 
protect telephone links. It can be installed in a briefcase 
together with an acoustic coupler and a rechargeable 
battery. Full-duplex operation is possible in the clear 
mode, quasi-duplex (vox controlled) in the secure 
mode. 

A two-dimensional coding technique (time and fre- 
quency) is used providing 10'° long code programs. 
These code programs are selectable with a combination 
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Number of messages: 9 

Editing: all 9 messages at any time with reprint, insert, 
append, delete and search word commands 
User-defined formats: 9, input via keyboard or tape 
reader 

Telex ciphering speed 

off-line: depending on telex, 50, 100 or 300 baud 
selectable 

Key generator: non-linear generator, microprocessor- 
controlled 

Key period of cipher processor: 10° 

Key input: via keyboard or tape reader 

Master key: 15 characters = 3.28 x 10? 

Auxiliary key: 12 characters = 1.15 x 10'®.9 keys can 
be stored and selected from terminal 

Message key (automatic generation): 8 characters = 
1.1 x 10" transmitted in self-enciphered, error- 
correcting code to receiving station {10 groups) 


Family key: 10*5 (in eprom) 

Emergency erase: by keyboard sequence 

Mtbf: 25,000h 

Power supply: +5V dc, 400mA max from 4VA of 220V 
ac 

Battery endurance for storage of keys and messages: 
1000h, automatic recharge, 5-year life 

Temperature range: -25 to + 85°C 

Relative humidity: 5-98% 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STAN-514, 2-3B 


Manufacturer 
Tele Security Timmann, Tutzing. 


STATUS 
Introduced in 1981 and in production. 


TECHNICAL SPECIFICATION 

External keys: 10° 

Internal keys: 10” 

Preselected external keys: 9 

Coding technique: 16 fragment time division and 
frequency deviation 

Program length:.>2 = 10* days 

Code change period: 15/s 

Power supply: 12/24V dc 

Consumption: 300mA 


STATUS 
Introduced in 1981 and in production. 


TECHNICAL SPECIFICATION 

External keys: 10° 

Internal keys: 10” 

Preselected external keys: 9 

Coding technique: 16 fragment time division and 
frequency deviation 

Program length: >2 x 10* days 

Code change period: 15/s 

Power supply: 110/220V ac, + 10%, 45-65Hz 


STATUS 
Introduced in 1981. 


TECHNICAL SPECIFICATION 

External keys: 10° 

Internal keys: 107 

Preselected external keys: 9 

Coding technique: 16 fragment time division and 
frequency deviation 

Program length: >2 x 10* days 

Code change period: 15/s 

Power supply: 110/220V ac, +10%, 45-65Hz 
Consumption: 6VA 


Temperature range 
operating: -10 to + 60°C 
storage: -20 to + 80°C 
Relative humidity: 95% 
Height: 50mm 

Width: 210mm 

Depth: 243mm 


Manufacturer 
Teltron GmbH, Munich. 


Temperature range 
operating: -10 to +60°C 
storage: -20 to + 80°C 
Relative humidity: 95% 
Height: 100mm 

Width: 230mm 

Depth: 340mm 


Manufacturer 
Teltron GmbH, Munich. 


Temperature range 
operating: -10 to +60°C 
storage: -20 to + 80°C 
Relative humidity: 95% 
Height: 100mm 

Width: 230mm 

Depth: 340mm 


Manufacturer 
Teltron GmbH, Munich. 


of 10® external and 10’ internal keys. The external keys 
are selected using a front-panel selector. Up to nine can 
be stored and selected from the non-volatile memory. 


STATUS 
Introduced in 1981 and in production. 


TECHNICAL SPECIFICATION 

External keys: 10° 

Internal keys: 10’ 

Preselected external keys: 9 

Coding technique: 16 fragment time division and 
frequency deviation 

Program length: >2 x 10* days 


Code change period: 15/s 
Power supply: 110/220V ac, 45-65Hz 
Consumption: 6VA 
Temperature range 
operating: -10 to + 60°C 
storage: -20 to + 80°C 
Relative humidity: 95% 
Height: 390mm 

Width: 480mm 

Depth: 130mm 

Weight: 8.5kg 


Manufacturer 
Teltron GmbH, Munich. 


EL/K-—1004/101 ECCM 
Communication Set 


The EL/K-1004/101 eccm communication set includes 
an EL/K-101 spread-spectrum modem designed for 
implementation as a modular eccm upgrade of Elta’s 
uhf radio set EL/K-1004 or similar equipment. The 
modem provides normal (narrow-band) and protected 
modes of operation, as well as voice or data 
transmission. Range measurement between two units is 
available as an option. 


TECHNICAL SPECIFICATION 

Mode: am-protected sp 

Frequency range: 225-400MHz In 25kHz steps 
Number of channels: 7000 

Power output: 2/35W 

Ranging: up to 150km with resolution of 100m 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


EL/K-1004/101 eccm set 
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ML/K-101 Spread Spectrum 
Modem 


The ML/K-101 spread spectrum modem is designed for 
implementation as a modular eccm upgrade of the 
EL/K-1004 uhf radio. It provides normal (narrow band) 


SEC-11 Advanced Voice 
Scrambler 


The SEC-11 half-duplex voice scrambler operates over 
narrow-band channels including hf, vhf, uhf and 
telephone lines. Its compact design and rugged 
construction enable the SEC-11 to be integrated into 
existing military communication systems in manpack 
and vehicular configurations. Using bi-dimensional 
encryption, both in the frequency and time domains, a 
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and protected modes of operation as well as voice or 
data transmission. Range measurements between two 
units is available as an option. 


total of 10°° different permutations are provided, 
ensuring a high level of security with no residual 
intelligibility. 

A highly non-linear key generation algorithm, 
together with the 107° external keys and 10'° internal 
keys, are designed for the highest available level of 
security. For each new message a random message key 
is generated providing a different starting point for the 
key algorithm. 

Other features of the SEC-11 include an additional 
net code enabling selective calls to be transmitted only 
to specific network members. 
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SEC-11 voice scrambler 


SEC-13 Secure Communications 
Terminal 


The SEC-13 is a digital ciphering/deciphering system 
designed to provide maximum security for tactical and 
data communication. While intended primarily for use 
with the AN/VRC-12 series of radios, the SEC-13 
interfaces with all military vhf communication equipment 
having an X-mode capability for wide-band digitised 
voice or data at the clock rate of 16kbits/s. Radio set 
PRC-277, for instance, meets these requirements and is 
fully compatible with the SEC-13. 

SEC-13 uses signal digitisation and an extremely long 
and complex pseudo-random code sequence as its 
crypto key. 1.9 x 10'® primary code selections assure a 
very high level of security. 


A monitoring and alarm system effectively blocks 
all transmissions not properly ciphered. Emergency 
erasure of the crypto keys requires no external power. 

The SEC-13 lends itself to vehicular, stationary and 
airborne configurations of military communication 
equipment, and integrates into existing networks. It is 
designed to fit the standard MT-1898/VRC vehicular 
mounting. Remote control is available as‘an option. 


TECHNICAL SPECIFICATION 

Operating modes 

half-duplex with press-to-talk 
clear/secure with clear-voice override 
Word intelligibility: better than 90% 
(s+n)/n 

Clock rate: 16kbits/s 
Signal-to-quantisation noise ratio: 17dB typical 


for 2>10dB 
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MODEM ML K-10! 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


TECHNICAL SPECIFICATION 

Traffic mode: half-duplex 

Compatibility: compatible with wide variety of radio 
and telephone equipment 

Encryption process: spectral manipulation and time 
division in frameless time structure 

Number of basic keys: 10°° 

Number of internal keys: > 10' 

Key memory: storage of 10 externally loaded keys 

Life of key memory back-up battery: more than 12 
months 

Number of net codes: 9 codes for selective calls plus 1 
for non-selective call 

Speech element length: 30ms 
Total message delay: 480ms 
Synchronisation: continuous, 
signalling 

Initial synchronisation time: 1s (excl radio attack time) 
Permitted frequency difference between transmitter 
and receiver: 60Hz max 

Power supply: 21-32V dc 

Consumption: 1W, average 

Temperature range: -20 to +55°C 

Height: 60mm 

Width: 260mm 

Depth: 200mm 

Weight 

excl batteries: 2.7kg 


using in-band fsk 


OPERATIONAL SPECIFICATION 
Environment: MIL-STD-810B and MIL-E-5400 
Rfi: MIL-STD-461A 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


Power supply: 21-32V dc (400mA at 24V) transient and 
short protected 

Mtbf: >2000h 

Height: 150mm 

Width: 130mm 

Depth: 300mm 

Weight: 6kg 


Manufacturer 
Tadiran Ltd, Tel Aviv. 
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SEC-15 Digital Data Crypto 
Device 


The SEC-15 provides ciphering/deciphering of digital 
information for transmission over terminal-to-terminal 
radio or wire links. It is compatible with most existing 
data terminals (teletypewriters, teleprinters, display 
terminals) covering a wide speed range (50 to 1200 
baud) and using various codes. 

The asynchronous data terminal output is converted 
by the SEC-15 into a synchronous data stream, which 
can be transmitted via a modem of suitable speed range 
at a bit rate independent of the terminal bit rate. The 
low-rate input data can thus be transmitted at higher 
speeds: an added security factor due to shorter 
on-the-air time. A 600bits/s modem for use with vhf/uhf 
radios or telephone lines is built in. For higher speeds or 
other channels (hf) an external modem is required. 

Total security is achieved by digital ciphering. The 
SEC-15 uses a complex non-linear algorithm to 
generate a very long sequence of pseudo-random bits. 
An identical pseudo-random sequence covers the 
information at the receiving end. 

More than 10% different, statistically independent, 
encryption keys are available. Each key is composed of 
three parts: a customised internal key, an external or 
primary key, and a self-generated variable random key. 
The external key is loaded into the memory from the 


SEC-—17 Digital Data Bulk 
Ciphering Device 


The SEC-17 is a digital ciphering device, providing 
security for full-duplex communication of time division 
multiplexing (tdm) signals. It is designed for on-line bulk 
ciphering of broadband digital information rather than 
for individual encryption of each input channel. Signals 
are encrypted and transmitted in one direction and 
independently received and decrypted in the opposite 
direction. 

The digital multi-channel ciphering system of the 
SEC-17 consists of an entirely integrated, high-speed 
cipher processor operating within the rates of 256 to 
2304kbits/s. This full-duplex cipher unit is complement- 
ed by a key-loading device, control circuits with 
associated hardware, and a power supply module with 
automatic ac/dc input switchover. Since the SEC-17 is 
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terminal keyboard or a paper tape reader and can be 
changed periodically. The memory stores up to ten 
different external keys, selected by push-button switch. 
It has a battery back-up making it independent of the 
power supply. Keys loaded are therefore preserved until 
modified or erased by the user. Decryption is possible 
only by applying the same internal and external keys 
used for encryption. 


TECHNICAL SPECIFICATION 

Operating modes: half-duplex 

Basic keys available: 10°° 

Frequency control: high-stability crystal oscillator 
Terminal baud rates: 50, 75, 110, 150, 300, 600, 1200, 
2400bits/s 

Communication baud rates 

with internal modem: 50, 75, 110, 150, 300, 600bits/s 
with external modem: same rates plus 1.2 and optionally 
2.4 kbits/s 

Terminal codes 

Baudot: 5 bits/character. 1 start bit, 1-1/2 stop bits 
ASCll: 7 bits/character. 1 start bit, 1 or 2 stop bits 

Fsk frequencies: 2.025 and 2.225kHz 

Mtbf: 3000h 

Power supply: 21-32V dc (1.5A at 24V dc), transient and 
short protected 

Temperature range 

operating: -20 to +55°C 

storage: -40 to +71°C 

Relative humidity: up to 94% (non-condensing) 


designed for use with existing and future multi-channel 
equipment, it is provided with interchangeable i/o 
interfaces for connection to different types of tdm/ 
transmission systems. 

The unit's security level is achieved by the availability 
of 1.52 x 10% primary keys, ten of which can be stored 
in the SEC-17 memory. The selected primary key 
generates a continuous non-repetitive cipher bit stream 
in the cipher processor. Combining this bit stream with 
the broadband multiplex signal produces a sequence 
virtually immune to cryptographic analysis. At the 
receiving end, the multiplex signal is recovered by 
combining the input cryptogram with an identical, 
locally-generated synchronised replica of the cipher bit 
stream. 

Key loading can be performed by means of a built-in 
keyboard or paper-tape reader plug-in units, or an 
optional external key loader. An internal back-up 
battery prevents key memory erasure in the event of 
power loss, 


SEC-17 data cipher 


SEC-—22 and SEC-—22D Secure 
Communication Devices 


The SEC-22 and SEC-22D are state-of-the-art comsec 
devices providing digital, total-security voice ciphering/ 
deciphering on narrow-band (800Hz to 3kHz) com- 
munication channels. The SEC-22 is suitable for 
operation via uhf or vhf radio channels and over regular 
telephone channels, whereas the SEC-22D is a special 
version requiring an external modem for operation via 
hf radio links. The difference between the two units lies 
in the input/output interfaces. 

Designed as a self-contained voice terminal, the 
SEC-22 includes a linear predictive coding (lpc) 
vocoder, an encryption/decryption unit and a modem 
for interfacing with regular telephone channels or 
vhf/uhf radio. This software (programmed) modem is 
eliminated in the design of the SEC-22D which 


uses instead an RS-232C digital interface, permitting 
operation with a fast hf modem such as the MD-23. The 
hf modem is required to cope with interference and 
fading encountered on hf radio links. 

Both SEC-22 and SEC-22D are based on a 
high-speed signal processor featuring 6 million instruc- 
tions per second and a dma fast vector multiplier. The 
input speech is digitised by an improved Ipc circuit 
using an advanced pitch extraction algorithm. To 
reduce the bit rate to 2400bits/s while still maintaining 
high speech quality, a variable-length, variable- 
structure frame compression algorithm is used. Signal 
processing is effected by a highly non-linear ciphering 
algorithm. More than 10%°° statistically independent 
ciphering keys are available. 


TECHNICAL SPECIFICATION 
Mode: half-duplex 
Data rate: 2400bits/s 


SEC-15 data crypto device 


OPERATIONAL SPECIFICATION 
Environment: to MIL-STD-810C 
Rfi: to MIL-STD-461A and MIL-STD-462 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


The SEC-17 is built to meet military equipment 
standards and is suitable for vehicular applications. 


TECHNICAL SPECIFICATION 

Compatibility: compatible with wide variety of tdm 
radiotelephone equipment at bi-directional data rates 
between 256 and 2304kbits/s 

Interface: interchangeable interface sub-modules for 
NATO, EUROCOM and CCITT standards 
Resynchronisation time: 1ms typical at ber of 0.05 or 
less (after complete loss of communications) 
Acceptable ber: 0.05 (before loss of synchronisation) 
Key word length: 272 bits plus 16 check-sum bits 

Key structure: 58 teleprinter characters or 72 hexadeci- 
mal digits 

Number of primary keys: 1.52 x 10% 

Power supply: 21-33V dc or 190-250/95- 125V “ac, 
45-440Hz 

Consumption: 20W max 

Temperature range 

operating: -20 to +55°C 

storage: -50 to + 75°C 

Relative humidity 

operating: up to 95% at 30°C 

storage: up to 100% at 40°C 

Altitude ; 

operating: 5000m 

storage: 16,000m 

Height: 185mm 

Width: 465mm 

Depth: 370mm 

Weight: 18kg 


OPERATIONAL SPECIFICATION 

Sand and dust: withstands desert conditions as per 
MIL-STD-810C, Method 510.1, Procedure | 

Bounce: meets requirements of MIL-STD-810C, Method 
514.2, Procedure XI, Part 2 ; 
Vibration: meets requirements of 
Method 514.2, Procedure IX, Part 1 
Shock: meets requirements of MIL-STD-810C, Method 
516.2, Procedure V 


MIL-STD-810C, 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


SEC-22 secure communication terminal 


Audio interface: special telephone, H-189/U handset, 
H-157/AIC headset, custom interface 

Transmission bandwidth: 300HzZ-3kHz 
Communication link 

SEC-22: 3002 standard telephone; uhf/vhf radio equip- 
ment such as ARC-240, ARC-51, VRC-8000, VRC-12, 
URC-240 

SEC-22D: hf radios such as GRC-106TA and HF-700 
series with MD-2400HF fast hf modem 


STE100 Secure Telegraph 
Equipment 


STE100 belongs to a family of crypto equipments for 
the protection of telegraph communications. The 
microprocessor-based STE100 family includes the 
STE101 off-line version, STE102 on-line version and the 
STE103 on/off-line version. These three equipments 
have the same hardware, but different software 
programs. 

The STE100 encryption technique is of the character- 


STE103 Secure Telegraph 
Equipment 


The STE103 is designed to protect all telegraph 
communications with a high degree of security. It is 
suitable for most existing telegraph links. It can be 
connected via wire lines, carrier telegraph lines, 
microwave links, satellites or narrow-band radio links. 
The STE103 allows on- and off-line communications. 
On-line modes include: full-duplex with traffic flow 
security, for point-to-point circuits; full-duplex with 
message flow security, for switched networks; two- or 
four-wire half-duplex, for either switched networks or 
point-to-point circuits; and synchronous simplex circuit, 
either for no real-time communications or together with 
an arq system. Off-line modes include: real-time 
encryption or decryption of a message from a keyboard 
with plain text correction possiblities; no real-time 


STE200 Secure Telegraph 
Equipment 


The STE200 is a family of crypto equipment designed to 
give long term high security to military telegraphic 
communication. It is used in tactical, mobile and 
protected locations, at all levels of military command, in 
ships, aircraft and military vehicles. It operates on 


SVE200 Secure Voice Equipment 


The SVE200 is a wideband secure voice equipment 
designed to protect on-line audio signals, digital data or 
analogue data. It is used over vhf/uhf, am/fm simplex or 
half duplex tactical links. 

The SVE200's encryption scheme is based on Saville 
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Link interface 

SEC-22: modem with dpsk mod, 2bits/symbol; adaptive 
automatic equaliser; fast synchronisation algorithm 
SEC-22D: digital interface per RS-232C 

Power supply: 24V dc, 80W 

Temperature range: -20 to + 55°C 

Height: 190mm 

Width: 150mm 

Depth: 310mm 


ITALY 


by-character type. The possible combination number of 
key variables (2155) assures a high level of security. 


TECHNICAL SPECIFICATION 

Modes (on-line) 

full-duplex with traffic flow security, for point-to-point 
circuits 

full-duplex with message flow security, for switched 
circuits 

half-duplex 2 or 4 wires, for switched and point-to-point 
circuits 

synchronous simplex circuit, for real-time communi- 
cations 


encryption or decryption of a message froma keyboard 
with plain text correction possibilities; and one-time-pad 
encryption or decryption. 

The key-variable generator, based on two shift- 
registers, provides a stream greater than 10*°bits. The 
key variables consist of a sequence of 150bits/s, with 
more than 10*° different crypto key combinations. 

The STE103 memory can be loaded with eight key 
variables by a teletypewriter or a tape reader. 


TECHNICAL SPECIFICATION 

Power supply: 115/220V ac, 50/60Hz, 25W 
Temperature range 

operating: 0 to + 45°C 

storage: -20 to + 70°C 

Relative humidity: 90% 

Height: 150mm 

Width: 230mm 

Depth: 300mm 

Weight: 7kg 


point-to-point, net and circuit switched connections, 
over radio, wire and tdm circuits. Two versions are 
available, one for on-line and one for on/off-line 
applications. 

Modes are start/stop synchronous, start/stop asyn- 
chronous, synchronous and arg. The equipment 
measures 192 x 143 x 256mm and weighs 6.5kg. 


Manufacturer 
Italtel, Societa Italiana Telecomunicazioni, Milan. 


STE200 equipment 


ciphering logic meaning that it can interoperate with 
equipment such as KV-58 and BID-250. It meets 
certain requirements of MIL-STD-1472, NAV-30-A002, 
MIL-STD-461A, MIL-STD-462 and MIL-E-16400G. It 
measures 133 x 220 x 350mm and weighs 11.5kg. 


Manufacturer 
Italtel, Societa Italiana Telecomunicazioni, Milan. 


SVE200 equipment 
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OPERATIONAL SPECIFICATION 
Emi/rfi: per MIL-STD-461 and MIL-STD-462 
Environment: per MIL-STD-810B and MIL-E-5400 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


asynchronous simplex circuit, either for no real-time 
communications or together with an arq system 
Modes (off-line) 

Real-time encryption or decryption of message from 
tape reader or teletypewriter 

no real-time encryption or decryption of message from 
keyboard with plain text correction possibilities 
one-time key encryption and/or decryption 


Manufacturer 
Italtel, Societa Italiana Telecomunicazioni SpA, Milan. 


Eg, 


Va 


STE103 secure telegraph equipment 


Manufacturer 
Italtel, Societa Italiana Telecomunicazioni SpA, Milan. 
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SV-3 Portable Ciphering Unit 


The SV-3 ciphering unit has been designed to provide a 
crypto facility for military manpack transceivers. It is a 
speech scrambler which is introduced into the audio 
path between the handset and the transceiver. It can 
draw current directly from the transceiver. 

The ciphering unit is fixed to the transceiver and 
interconnected by CD227 cable. If required, the unit can 
be disconnected from the transceiver by removing the 
CD227 and unlocking the retaining assembly. BAG 113 
is needed to carry the transceiver and the ciphering unit. 

The SV-3 ciphers in three dimensions: frequency, time 
and a third dimension related to a reverse read-out 
facility. The input audio signal is cut in frequency bands 
and shifted. Then the analogue signal is converted in 
the digital form and permutated. The processed 
segments are read in direct or reverse direction. 

The key generator has a key period of 10®° seconds, 
ensuring a keystream generator sequence length of 
10”' years. 


SV82 (SV82a) Secure Voice 
System 


The SV82 (external power supply) and the SV82a 
(internal power -supply) are secure voice systems, 
specially designed for fixed and mobile stations, to 
protect radio communications against unauthorised 
listeners. 


Dacolex 15 On-line Crypto 
Equipment 


Dacolex 15 is an automatic data encryption/decryption 
equipment for on-line use in full-duplex, half-duplex and 
simplex data and telex links, including cable, microwave, 
troposcatter, satellite, hf/vhf/uhf radio and tdm circuits. 

It can be used with terminal equipment which accepts 


UA8257 Dacolex Link Encryption 
Equipment 


The UA8257 is used on full-duplex data links, radio relay 
and cable, for on-line automatic and synchronous 
encryption and decryption of.digital bit streams such as 
occur in tdm systems. 

It operates at 256, 512, 1024 and 2048kbits/s, 
adopting the offered speed automatically. It can also be 
instructed to process other bit rates up to 2048kbits/s. 
The equipment can be installed either in switching 
installations in trunk and access nodes, or terminal 
installations in access points, with a local and remote 
indication panel. It is connected between line terminal 
unit and multiplex equipment in accordance with 


TECHNICAL SPECIFICATION 

Cipher method: 3-dimensional 

Number of theoretic permutations: 4.5 < 10*° 

Key generator: non-linear, microprocessor-controlled 
with 5-fold key-structure 

Key period: 10®s 

Family key programming (optional, for headquarters 
only): 2°? 

Master key: 2*° 

Auxiliary key: 2*° 

Number of keys stored: 2 (1 set-up by front-panel 
switch, 1 standard) 

Message key: 2°* 

Emergency erase: possible by front-panel switch 
Communication channel: 3dB (s+ n)/n minimum 
Power supply: 9.9-15V dc (through radio connector) 
Temperature range: -25 to + 60°C 

Height: 84mm 

Width: 58mm 

Depth: 241mm 

Weight: 1kg 


Manufacturer 
Industria Radio Elettrica Telecomunicazioni SpA, 
Trieste. 


STATUS 
In production. 


Manufacturer 
Bero Divisione Elettronica, Trieste. 


SV82 crypto equipment 


NETHERLANDS 


and presents asynchronous data (ITA 2, 50 to 300bits/s 
or ITA 5, 100 to 9600bits/s) or synchronous data (up to 
32kbits/s). 


STATUS 
In production. In service. 


Manufacturer 
Philips Usfa BV, Eindhoven. 


Dacolex 15 crypto equipment 


EUROCOM D/O and D/1 standards. It meets Tempest 
requirements. 

Key settings are loaded via an electronic fill gun and 
the equipment has key store provisions for both an 
operational and a reserve key setting. Stored key 
settings are safeguarded against power failures by 
means of hold batteries. It can be equipped optionally 
with eccm circuits which, using quasi-random time 
hopping, provide protection against repetitive pulse 
interference. 


STATUS 
In production. In service. 


Manufacturer 
Philips Usfa BV, Eindhoven. 


UA8257 encryption equipment 


SV-3 ciphering unit 


Cryptel 265 Cryptographic 
Equipment 


Cryptel 265 is designed to give a high level of 
crypto-logic protection to written messages, including 
telex. It is suitable for office use, but is of rugged design 
for use under military field conditions including land 
mobile, naval and airborne operation. 

Cryptel 265 can be used as a stand-alone unit or 
be connected to peripheral equipments, such as 
teleprinters and high speed punches, of both traditional 


Lehmcoder Mini Cryptographic 
Terminal 


Lehmcoder Mini is a hand-held microprocessor- 
controlled field terminal equipment for encryption 
of alpha-numeric text. The Mini is built into a 
water-resistant aluminium casing with a 3-row qwerty 
keyboard and ten functional buttons. A 16-character 
led displays the input and stored text. The display 
also provides operator guidance and alarms. A 
3800-character text memory stores the messages, either 
in plain language or encrypted. 

The terminal has built-in acoustic and optical 
modems for transfer of messages. The display also 
allows messages to be written for sending by messenger 
or a courier service. The acoustic modem can 
automatically transfer encrypted messages at high- 
speed from one terminal to another via any voice grade 
circuit. An error correcting code is part of the 
transmit/receive system. The code can correct er- 
roneous characters up to an error rate of ten per cent, or 
burst errors up to 37 consecutive bits. 

The coded message can be recorded on answering 
service machines and tape recorders and re-entered 
into a Mini for decryption at the receiving end. 

The Lehmcoder Mini algorithm contains non-linearity 
and controllable complexity with a high level of security. 
Each key and message indicator create independent 
key streams whose length is of a magnitude of 107° bits. 


CRN-77 Digital Scrambling Unit 


The CRM-77 is a scrambling unit designed to digitise 
and encode voice signals to be transmitted and 
received with the AN/PRC-77 radiotelephone. It is one of 
a series of encryption units produced for different radio 
sets (eg AN/VRC-12). The technique used is delta 
modulation (cvsd) at 16kbits/s. 

The encoding of the digital signal is accomplished by 
means of a generator that produces an extremely long 
pseudo-random sequence. The output obtained is an 
encoded signal, equivalent to white noise, which is 
transmitted by the radiotelephone. On reception, this 
signal is decoded and demodulated to produce the 
Original signal. 


STATUS 

The first units were developed under Spanish Army 
contract. Field tests were performed by the end of 1981 
and the equipment is now in production. 


TECHNICAL SPECIFICATION 

Mode: half-duplex 

Radio set: AN/PRC-77 or similar 

Ald conversion: delta modulation 
Transmission speed: 16kbits/s 

Type of coding: by scrambling sequence 
Synchronisation: self-synchronism 


CTD-87 Comsec Terminal 


The CTD-87 is a comsec telephone terminal for duplex 
transmission on dial up networks. It has 10% possible 
keys and its length of ciphering stream is 10% bits. 
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and novel designs. It can simultaneously store up to six 
independent programs such as encryption/decryption 
for different communication networks, various editing 
functions and self-diagnostic checking. 

It has a flexible non-linear cryptology, which allows 
each new user organisation to generate its own crypto 
logic and keys. 

Cryptel 265 has a cycle length of more than 10% bits 
and the number of usable keys in each crypto logic is 
greater than 10°°. 


Manufacturer 
Standard Telefon og Kabelfabrik A/S, Oslo. 


Cryptel 265 cryptographic equipment 


Lehmcoder Mini terminal 


The number of different possible key settings is in 
excess of 10°°. A key variable consists of 30 characters, 
including the key identifier and a check character. 
Based on the check character, a key variable will 
automatically be verified and accepted, or rejected if 
incorrectly set. Mini can simultaneously store nine 
different codes. Once stored, only the key identifier can 
be retrieved and displayed. One or more of the keys can 
be set with an access group In order to protect it against 
unauthorised use. Key variables can be generated 
locally. 

The Mini produces an encrypted text consisting of 26 
letters arranged in groups of five letters. The crypto text 


SPAIN 


VOLUMERN 


PRE Sey 
SEC TRaws 


S FREOvENcy 
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is displayed in double groups and preceded by the 
group number of the second group. Text storage is 
available for a limited amount of plain text preceding the 
first and trailing the last group of crypto text. 
In decryption mode, the five-letter groups of the 
cryptogram can be entered from the keyboard or 
directly through the built-in modem. 

A conference mode enables the transmitting and 
receiving party to exchange information in both 
directions. The choice of system is governed by the first 
letters of the key identifier. 


TECHNICAL SPECIFICATION 
Keyboard: 3-row qwerty 
Display: 16-character lcd 
Text store: 3800 characters 
Key store: 9 

Temperature range 
operating: -10 to + 55°C 
storage: -40 to +65°C 
Relative humidity: 95% 
Altitude 

operating: 3000m 

storage: 12,000m 

Height: 40mm 

Width: 195mm 

Depth: 110mm 

Weight: incl battery 750g 


Manufacturer 
Lehmkuhl Elektronikk A/S, Oslo. 


CRM-77 scrambling unit 


Power supply: 12V dc from radio battery 
Temperature range: -40 to + 55°C 


Operating at 2400 bits/s the CTD-87 uses band 
compression technology. Its claimed minimum repetition 
rate is 10"° years. It is said to give full voice recognition. 


Manufacturer 
Marconi Espanola SA, Madrid. 


Manufacturer 
Marconi Espanola SA, Madrid. 
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NML-84 Digital Encryption 
Terminal 


The NML-84 is a digital encryption terminal operating in 
half duplex on push-to-talk or vox systems. The 
equipment can be used with any good-to-medium 


RRC-—77 Regenerative Repeater 


The RRC regenerative repeater is used to establish 
ciphered tactical networks based on the CRM-77 (see 


CD 225 Data Crypto Equipment 


The CD 225 provides real time ciphering of synchronous 
data at rates up to 64kbits/s in full duplex. Terminals 
can be computers, facsimile transceivers or digital 
telephones. CD 225 can be used on leased lines, in 
circuit and packet switched networks and can utilise 
bitstream, X25 and HDLC protocols interfacing with 
V24, V36 and X21 to CCITT recommendations. CD 225 
has two independent keys controlling the cipher 
generator. Total key diversity is better than 10°°. The 
equipment meets Tempest requirements and operates 
from 220 volts ac (115 volts nominal as an option) at 
30W. It weighs 8kg and measures 44 x 440 x 320mm. 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


CD 225 equipment 


CD 400 Bulk Crypto System 


CD 400 is a family of digital bulk crypto equipments for 
tdm operation in delta modulation as well as pcm 
networks. The crypto unit stores up to 7 keys which are 
loaded either manually from a key carrier or from 
another CD 400. A key generator is used for automatic 
generation of proper keys. Loaded keys can be 
switched either locally or remotely. The number of 
usable keys is 10°', and the series length averages 10° 
bits. 

The equipment meets all military environmental 
specifications and can operate from either 220 volts ac 
or 24 volts dc (48 volts dc optional). The basic unit 
measures 133 x 483 x 340mm and weighs 11kg. 
Included in the family are the CD 411 (data speed 256 to 
2058kbits/s), the CD 421 (2.048Mbits/s) and the CD 422 
(speed 1.544Mbits/s). 


STATUS 
Equipment in this series is used in the Spanish Army’s 
Olimpo tactical communications network. 


SR 320 Radio Speech Crypto Unit 


The SR 320 is a 9.6kbits/s delta modulation speech 
crypto unit for use with fm radios. It requires 25kHz of 
channel spacing. The SR 320 operates in half duplex 
and the transmit/receive switching is controlled in the 
same way as without the crypto unit. The SR 320 
operates with one regular key and one other key, 
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quality 2-wire switched networks, Modem rate is 2400 
baud, 

The unit has 10° possible keys and its length of 
ciphering stream is 10** bits. It measures 100 x 400 x 
305mm and weighs 7kg. 


separate entry). It can also operate in the clear mode. 
The RRC measures 94 x 110 x 187mm and weighs 
2.55kg. 


SWEDEN 


Manufacturer 
Marconi Espanola SA, Madrid. 


Manufacturer 
Marconi Espanola SA, Madrid. 


REMOTE 
INPUT 


REMOTE 
‘OUTPUT 


CD 410 bulk encryption unit 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


peculiar to every transmission period. The unit can store 
two alternate keys which are loaded manually from a 
keyboard. Each key consists of 29 octal digits which 
give an approximate 107° variations. The SR 320 
requires 10 volts dc, weighs 0.8kg and measures 190 x 
95 x 35mm. 


Manufacturer 
Ericsson Radio Systems, Stockholm. 


SR 320 speech cipher unit 
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AMD-310 Digital Multi-channel 
Multiplexer 


The AMD-310 is a signal coding unit with normalised 
input and output connections to match the MCC-314 
broadband cipher equipment. 

The AMD-310 is used in communication links where 
no pcm or similar digital multiplex systems are available 
for the combination of several signal-channels which 
have to be ciphered. 

The AMD-310 unit contains the necessary digitising 


Switzerland/ENCRYPTION & SECURITY 


SWITZERLAND 


and combining circuits for up to eight telephone 
channels. The signals of these channels are digitised 
with a clock rate of 32kbits/s per channel. All 
bit-sequences are then combined to a bit stream routed 
to the MCC-314 for enciphering and further processing 
by the communication system. 

At the receiving end the crypto bit stream is 
deciphered in the MCC-314 and then split up into the 
individual channel sequences and reformed into 
analogue audio signals by the AMD-310. 

The unit can be stacked if more than eight channels 
have to be handled. According to requirements a unit 
can be equipped on order with the internal hardware for 
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AMD-310 digital multi-channel multiplexer 


CRYPTOCOM HC-255 Voice 
Ciphering System 


The HC-255 is a high security, ruggedised voice 
ciphering device designed to protect voice communi- 
cation from unauthorised access under extreme 
environmental conditions in the field. It can be 
connected to switched telephone networks or used with 
half-duplex or duplex fixed and mobile uhf/vhf and hf 
ssb radio links. The HC-255 consists of a basic unit and 
a detachable remote-control unit, which includes a 
numeric keypad, function keys and an eight-position 
led display. This arrangement makes the device suitable 
for military radio communication from terrain-going 
vehicles. It is fully compatible with the civil version 
HC-250. 

A ciphering algorithm provides automatic synchron- 
isation. The key management includes a multi-level key 
hierachy with a customer-specified structure key of 10°°° 
permutations, an automatically generated message 
key and 8 communication keys (each with 10% 
permutations) stored in a multi-key memory. A higher 
security level can be achieved by means of a user 
identification and a key entry identification code. Keys 
are entered via the keypad on the remote-control unit. 


Manufacturer 
Crypto AG, Zug. 


HC-255 system 


CRYPTOCOM HC-265 Voice 
Enciphering System 


The HC-265 is a ruggedised voice enciphering system 
developed for use on hf/ssb radio links. The system, 
which can also be used with vhf and uhf networks and 
telephone links, has a synchronisation system designed 
for late entry and high immunity against channel 
interference in point-to-point and multi-point 
applications. 


The HC-265 incorporates eight communication keys, 
an automatically generated message key, and a 
user-programmable structure key. Each communication 
key has 10°? variables, and the structure key has a 10'°* 
variety. The system measures 50 x 210 x 230mm and 
weighs 2.3kg. It has an optional anti-spoofing time 
authentication facility. 


Manufacturer 
Crypto AG, Zug. 


HC-265 unit 
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four to eight channel capacity. No additional equipment 
is needed to connect the lines and the MCC-314. 

The input connections of the four or eight feeder 
channels can be matched individually by selector 
switches to four-wire telephone channel, dc signalling; 
two-wire telephone channel, ac signalling and four-wire 
data handling (maximum 32kbits/s per channel). 


TECHNICAL SPECIFICATION 

Feeder channels: 4 or 8, 600 ohms balanced 

Output: multi-pole connection to match MCC-314 
Stacking connection: multi-pole connection for 
combiner-cable 

Power supply: 110/220V ac +20%, 45-60Hz or 18-30V 
dc. Automatic adjustment to applied dc voltage. Buffer 
battery operation possible to avoid interruption of 
information flow by ac power loss 

Consumption: 25VA or 20W 

Relative humidity: 100% 

Immersion: watertight in up to 9.1m water 

Shock: up to 20g in all 6 axes (mounted in frame) 


COMPLETE UNIT MOUNTED IN FRAME 
Height: 250mm 

Width: 530mm 

Depth: 360mm 

Weight: 22kg 


UNIT ALONE (FOR STATIC USE) 
Height: 166mm 

Width: 445mm 

Depth: 300mm 

Weight: 17.5kg 


Manufacturer 
Crypto AG, Zug. 
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CRYPTOMATIC HC-—535 Portable 
Text Ciphering Terminal 


The HC-535 is a fully electronic, portable, off-line 
ciphering terminal. Features include complete indepen- 
dence of ac power and total compatibility with all other 
units of the CRYPTOMATIC HC-500 system, namely the 
HC-520, HC-550, HC-570, HC-580 and HC-590. The 
HC-535 comes complete with a full alpha-numeric 
keyboard, |Ic-matrix display and a high-speed thermo- 
electric page printer. A full range of optional accessories 
for system expansion is offered, including a built-in 
acoustic telephone coupler. Through a universal serial 
interface, other peripheral equipment such as modems, 
paper tape reader/punch and crt displays can be 
operated for up to 5 hours on the HC-535's built-in 
rechargeable ni-cad batteries. Ac mains buffer charging 
during operation is possible using the built-in adaptor. 


TECHNICAL SPECIFICATION 
Keyboard: fully alpha-numeric, combined for control 
functions 


CRYPTOMATIC HC-5200/5250 
Text Ciphering Terminal 


Compatible with all other members of the HC-5000 
family, the HC-5200/5250 is a hand-held text ciphering 
terminal. It has a.2 x 40 character Icd and a 2000 
character (optionally 8000) memory. It has a total variety 
of 10'°®. A key distribution device — the KDD-5000 — can 
be attached. The HC-5200/5250 measures 32 x 223 x 
116mm and weighs approximately 1kg. 


Manufacturer 
Crypto AG, Zug. 


HC-5000 series terminal 


CRYPTOMATIC HC-—5300/5350 
Portable Ciphering Terminal 


The HC-5300/5350 is a portable ciphering terminal, 
designed to protect text communication from unauthor- 
ised access. The unit has a multi-line 40-character Icd 
and is fully self-contained, with numerous protective 
functions against various kinds of tampering. The civil 
version, HC-5300, and the ruggedised military version, 
HC-5350, are both fully compatible with all other 
members of the HC-5000 product family. 

A newly developed ciphering algorithm, which 
applies to the whole HC-5000 family, provides automatic 
resynchronisation and traffic flow security. The sophisti- 
cated key management includes a multi-level key 


CRYPTOMATIC HC-—5500 
Ciphering Terminal 


The HC-5500 is a desk top ciphering terminal, designed 
to protect text communication from unauthorised 
access. The HC-5500 consists of a basic unit and a 


CRYPTOPLEX HC-860 
Multi-channel Ciphering Unit 


The HC-860 is a full duplex ciphering unit designed to 
protect multi-channel data. It handles bit rates up to 
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Serial interface 

asynchronous input, 5- or 8-bit 

level: ttl and V24 

speed: 50-1200 baud or external clock 
Telephone coupler 

acoustic coupler 

speed: 240 baud 

error correction 

Text memory capacity: 2000 characters (optional 6000 
characters) input 

Key input: via keyboard 

Basic key: 107° variations approx 
Message key: 1.4 x 10‘ variations approx 
Period: 10°* steps approx 

Power supply 

built-in rechargeable ni-cad battery pack 
built-in ac adaptor for buffer or charging operation 
110/220V, 40-60Hz 

Temperature range 

operating: 0 to +55°C 

storage: -20 to + 70°C 

Height: 125mm 

Width: 465mm 

Depth: 365mm 

Weight: 9.4kg 


hierarchy and three x eight keys stored in a multi-key 
memory. The customer-specified structure key (10'°°) 
can be stored in the KDC-101 plug-in memory module. 
When the equipment is not in use, this module can be 
removed and locked up in a safe place. The system 
structure allows the implementation of customer 
-specific key management concepts. Keys can be 
entered via the keyboard, via the local interface or witha 
key distribution device (KDD-5000). 

Communications key variety is2 x 107° and message 
memory is 16,000 characters (expandable to 32,000). 
The two units meet various requirements of MIL- 
STD-810D, CAG Standard 3G 908 for Tempest, and 
MIL-STD-461/462 for emc. 


Manufacturer 
Crypto Ag, Zug. 


HC-5300 terminal 


detached operating module (keyboard and display), 
which makes it suitable for stationary use in an office 
environment. The design is based on an overall security 
system concept, which encompasses numerous protec- 
tive functions against various kinds of tampering. The 
HC-5500 is fully compatible with all other members of 
the HC-5000 product family, and meets the same 
military specifications. It has a 32,000 character text 


2.3Mbits/s and interfaces to a variety of transmission 
standards. It has a total variety of approximately 105°, 
measures 177 X 450 x 20mm and weighs 15kg 


HC-535 ciphering terminal 


Manufacturer 
Crypto AG, Zug. 


memory, (expandable to 64,000), a top communications 
speed of 9600 baud, a structure key variety of 10'°° and 
a communications key variety of 2 x 107°. 


Manufacturer 
Crypto Ag, Zug. 


Manufacturer 
Crypto AG, Zug. 


CRYPTOPLEX HC-865 
Multi-channel Ciphering Unit 


The HC-865 is a full-duplex, microprocessor-controlled 
bulk encryption unit of modular design. It will operate 
with agglomerate digital multi-channel bit streams of up 
to 2.3Mbits/s. These time division multiplex signals 
can be input from Crypto AG’s AMD-310 digital 
multi-channel multiplexer or other similar delta- 
modulation or pcm systems. The inputs to the 
multiplexer in turn are essentially arbitrary: they can be 
those of multiple telephone or teleprinter links, data 


links, mixed communication links, high-speed facsimile 


Switzerland/ENCRYPTION & SECURITY 505 
/o operation: fully transparent 
Synchronisation: initial synchronisation, automatic 


links etc or combinations of these. 

A dual-level key cipher technique system is used in 
conjunction with passive keys. Switching from active to 
passive keys can be initiated at either side of the link: 
the other unit adapts automatically and without 
interruption. Passive keys can be entered via a key gun, 
an optional paper tape reader, the unit's keyboard or by 
remote control. 


TECHNICAL SPECIFICATION 

Data rate: 16kbits/s-2.3Mbits/s 

Interfaces: EUROCOM, AMI, HDB3, CD, NATO, MIL- 
STD-188C 


HC-865 ciphering unit 


CRYPTOVOX CVX-3396 Digital 
Voice Ciphering Unit 


The CVX-396 is a digital voice ciphering unit claimed to 
have an exceptionally high enciphering security. It 
works automatically, normally in half-duplex mode in 
conjunction with transceivers equipped with an X-mode 
interface. Its main use is in radio networks, where it is 
incorporated without any additional adaptor units. 

The CVX-396 is rugged and corresponds to the 
applicable requirements of MIL-STD-810C. It can be 
used in mobile, portable or fixed installations. Ease of 
maintenance and service is assured by its modular 
construction. 

A special method allows the digitising of voice signals 
at Qkbits/s (alternatively 11 or 15kbits/s), maintaining 
excellent intelligibility of the original speech. 


The digital signal (bit stream) is enciphered in high 
grade encryption circuits and then transmitted as a 
data signal. This data signal is also provided with 
synchronisation information enabling the opposite 
station to decipher synchronously. 

The receiver regenerates the incoming data, de- 
ciphers and finally restores the original analogue voice 
signal. 

In the repeat mode (relay mode) the regenerated 
digital data is retransmitted without passing the 
deciphering loop. 

The key memory allows the storage of a key arranged 
as eight groups of five figures and each group consists 
of one group figure and four key figures. Input of the key 
is by special keyboard. The groups are numbered 1 to 8 
and the key figures are selectable from O to 9 thus 
forming a key of 8 x 4=82 figures. 

The selected figure (group number or key infor- 
mation) is displayed for examination on a five-digit led 


CRYPTROL T-450 Electronic 
On-line Cipher Equipment 


The tape and rotorless on-line (trol) machine is a fully 
electronic cipher system for operation with teleprinters. 
The trol model T-450 transmits either via telegraph or 
radio channels. A variety of facilities based on the 
Original concept are available to meet individual user 
requirements. 

For field applications the trol is rack-mounted in a 
frame fixed on shock-absorbing cushions within a metal 
case. Its cover can be closed watertight. While the 
machine is in use the cover can be fixed to the rear of the 
case. On request, clamps can be supplied so that the 
cover above the front panel can be used as a shelter. 
The whole unit can then be covered with a field canvas 
sheet to protect it against rain or snow. 

The trol machine can be adapted to most existing 
teleprinter links for military applications in static or field 


networks. Connections via wire lines, carrier telegraph 
lines, microwave links, satellites, straight radio links (rtt) 
or full arg (tor) systems can be accommodated. The 
T-450 is also suitable for intermeshed multi-station 
networks (broadcast or star systems). Special measures 
have been taken to simplify operation in such network 
systems. 

The information fed from the teleprinter in the usual 
five-unit binary code (CCITT No 2 or equivalent) is 
temporarily stored. Subsequently it is substituted, letter 
by letter, using the key information which is supplied 
by a fully electronic key generator and the result 
transmitted to the line. Special circuitry reduces the 
alphabet on the line to 31 characters to avoid the usual 
troubles of CCITT combination No 32 (full blank) on 
international links. For operation in straight radio 
channels, a precision crystal clock generator ensures 
automatic synchronisation for proper transmission, 
even during extended periods of interference or 
black-outs. While synchronous transmission is perfor- 
med, random access to the teleprinter is gained 


resynchronisation 

Key input: from key gun, keyboard, paper tape reader, 
remote control 

Key interchange keys: 1 active and 1 passive, 10'°° 
variations approx 

Communication keys: 1 active and 1 passive, 10°° 
variations approx 

Synchronisation key: generated randomly, transmitted, 
ciphered; 10°° variations approx 

Key changeover: initiated from either side via a virtual 
channel without ciphering interruption 

Power supply: 110/220V ac +20%, 45-65Hz, 15VA; 
18-30V de, 12W (automatic adjustment) 

Temperature range 

operating: -25 to + 60°C 

storage: -40 to + 80°C 

Height: 240mm 

Width: 533mm 

Depth: 362mm 

Weight 

incl frame: 24.5kg 


OPERATIONAL SPECIFICATION 

Environment: designed to MIL-STD-810C requirements 
Relative humidity: Method 507.1-11 

Leakage: Method 512.1-1, 2h/91cm 

Vibration: Method 514.2, Procedure VIIl, Curve Y, 7-92 
Hz/2.5g, 110-500HZz/3.5g 

Shock: Method 516.2, Procedure |, 15g (all axes) 

Drop: Method 516.2, Procedure Il, 60cm 


Manufacturer 
Crypto AG, Zug. 


display prior to entering the key memory. Retention time 
of the key in the memory is greater than ten days after 
switching off the CVX-396. 

In an emergency the key can be cleared immediately 
by a mode switch on position EMCY which has to be 
pushed and turned simultaneously. 


TECHNICAL SPECIFICATION 

Mode: half-duplex 

AF INPUT/OUTPUT 

Frequency range: 300Hz-3.2kHz 

DATA INPUT/OUTPUT 

Data rate: 9.6, 12 or 16kbits/s 

Transmission mode: binary code 
Synchronisation: when receiving, led-lamp indicates 
correct synchronisation with transmitting station 
Synchronisation time: max 350ms with undisturbed 
signal 

Key settings: 10° 

Power supply: 10-30V dc 

Consumption 

standby using 12V supply: (0OmW approx 
operating using 12V supply: 1W approx 

standby using 30V supply: 1W approx 

operating using 30V supply: 2W approx 
Temperature range 

operating: -25 to +60°C 

storage: -40 to + 80°C 

Relative humidity: 95% at +30°C 

Immersion: 100% watertight at 1m depth 
Vibration: 59, 20HZ-2kHz 

Height: 62mm 

Length: 285mm 

Depth: 280mm 

Weight: 4kg 


Manufacturer 
Crypto AG, Zug. 


CRYPTOVOX voice ciphering unit 


which simplifies direct dialogue operation and avoids 
time-consuming pre-punching of tapes. 

The key chain is produced by combining two 
elements; the basic key, consisting of 25 letters, and the 
message key, consisting of five letters. Both are fed into 
the built-in memory by merely typing them on the 
teleprinter keyboard or by running a pre-punched tape 
through the auto-transmitter. 


TECHNICAL SPECIFICATION 

Local teleprinter: 4-wire connection for single or 
double current teleprinters, adjustable for 20-60mA. 
Only teleprinters which electrically allow duplex oper- 
ation can be connected to T-450, ie sending unit has to 
be completely independent from receiving side 

Line: 2-, 3-, 4- or 5-wire connections adjustable 
for 20-60mA single or double current. Internally or 
externally fed lines. Synchronising system with auto- 
matic adaptation to propagation time delay in both 
directions, incl sophisticated control programs to avoid 
triggering direction changeover by interference pulses 
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Signal: CCITT No 2 (or equivalent) 

Speed: 50, 75 or 100 baud (66, 100, 133 wpm) selectable 
by internal switch 

Receiving margin: better than +45% 

Transmission distortion: <1% 

Working principle: substitution cipher 

Key generator: several interconnected electronic 
re-injected shift registers 

Key periods: approx 10** steps 

Basic key settings: approx 2.3 x 10° variations stored 
in memory. Any desired basic key can be entered after 
operating corresponding switch lock by typing 25 
characters on local teleprinter (or using punched tape). 
Internal logic device disables keyboard after 25 letters 
typed. Key lamp indicates entered basic key by 
continuous illumination. Entered basic key stored in 
memory and remains there even if power supply cut off 
Message key setting: 1.1 < 10’ variations. Message 
key can be entered in same way as basic key by typing 5 
letters on local teleprinter (or by using punched tape). 
Illumination of key lamp means key information entered 
entirely. Message key can either be set locally or 
automatically by remote station 

Total number of different settings: approx 2.8 x 10** 
Power supply 

mains: 90-275V ac (absolute values), 45-65Hz 
Consumption: 50VA 

Temperature range 

operating: -10 to +60°C 

storage: -25 to + 85°C 

Height: 271mm 


CRYPTOVOX SE-20 and SE-—560 
Miniaturised Digital Voice 
Ciphering Modules 


The SE-20 and SE-560 are fully digital voice ciphering 
modules, Miniaturisation with a variety of selectable 
dimensions allows insertion into vhf/uhf transceivers 
having a suitable interface. The quality of voice 
reproduction allows full speaker recognition. 

The characteristics of the two modules stem from a 
design concept in which features of the transceiver 
such as selective call, squelch etc, remain unaffected. In 
addition to fully enciphered relay operation, a plain 
override feature is included to give full interoperability in 
conventional networks. 
The secret key information is entered by means of the 
hand-held, battery-powered KED-340 key entry device. 
The number of key settings is 10°*, and the number of 
keys stored is eight. 

The SE-20 module is available fully integrated into the 

SE-20 transceiver (manufactured by Radiocom Ltd). 
This complete system is supplied by Crypto AG as the 
Cryptovox SE-20. 
The SE-560 module is available fully integrated 
into the SE-560 transceiver (also manufactured by 
Radiocom Ltd). The complete unit is supplied by Crypto 
AG as the CRYPTOVOX SE-560. 


Manufacturer 
Crypto AG, Zug. 


SE-20 and SE-560 units 


DCE-8035 Cipher Equipment 


The DCE-8035 features a key generator and is 
compatible with all standard telex and data terminal 
alphabets. It can work either in on- or off-line mode and 
its total key variable is 10%°°. 

In on-line mode it is equipped with a synchronisation 
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T-450 cipher equipment 


Width: 534mm 
Depth: 348mm 
Weight: 18.1kg 


Manufacturer 
Crypto AG, Zug. 


scheme which automatically synchronises the two 
stations allowing the two operators to communicate ina 
conversational fashion. In off-line mode the DCE-8035 
will automatically provide cryptogram start marks and 
end of text information. For telex the DCE-8035 can 
operate at speeds from 50 to 300 baud and in data from 
300 to 2400 baud. The data interfaces are RS-232C, 
V24/V28 and customer specific. The DCE-8085 has a 


Gretacoder 220 Secure Voice 
Terminal 


The Gretacoder 220 is a secure narrow-band digital 
voice terminal meeting highest cryptological require- 
ments. Voice quality, intelligibility and speaker recog- 


nition at a data rate of 2400bits/s are achieved by a 
linear predictive coding algorithm. The algorithm, which 
has been optimised for hf transmission, employs a new 
method of pitch and voice detection and a new 
encoding parameter. 

The Gretacoder 220 combines vocoder and encryp- 
tion in one unit. The cipher generator has been 
designed to provide absolute security and operational 


power input requirement of 110/220 volts ac 50/60Hz 
and consumes 25 watts. The unit measures 132 x 483 
x 240mm (rack version) or 140 x 335 x 260mm 
(tabletop) and weighs 7kg. 


Manufacturer 
Inter Elektronik AG, Zug. 


reliability. It is mathematically transparent and therefore 
no hidden flaws exist allowing short-cut cryptanalysis. 
The security lies entirely in the secret keys. As in all 
Gretag cipher equipment the triple key principle is used: 
the primary key and the secondary key are the secret 
key elements each independently guaranteeing full 
cryptological security. The modifier key is a non-secret 
key allowing prolonged use of the secret keys and 


permitting late entry and automatic resynchronisation 
after sync loss. 

The Gretacoder 220 can be operated directly from the 
front panel with a handset connected to it or from a 
telephone set with built-in remote control. 

It also provides full- or half-duplex secure voice 
communication over hf/ssb radio links together with a 
2400bits/s hf modem. 


TECHNICAL SPECIFICATION 

Key diversity 

secret primary key: 10*® 

secret secondary key: 101°”? 

modifier key: 4.4 x 10'? 

Power supply: 88-264V ac, 40-400Hz 
Temperature range 

operating: 0 to + 50°C 

storage: -25 to + 70°C 

Relative humidity: 92% max, 65% average 
Height: 123mm 

Width: 483mm 

Depth: 265mm 

Weight: 12kg approx 


OPERATIONAL SPECIFICATION 
Shock and vibration: MIL-STD-910C 


Gretacoder 505 On/Off-line Telex 
Cipher Unit 


The Gretacoder 505 is a microprocessor-controlled 
cipher unit for telex machines and low-speed terminals. 
Cipher operation is possible either in on-line or off-line 
mode, 

It operates in interactive mode with the telex terminal. 
Message reception is fully automatic for any mix of clear 
and crypto messages. 


Gretacoder 511 On-line 
Encryption System 


The Gretacoder 511 is a medium-speed data encryption 
system for teletypewriters and terminals. It is designed to 
operate over military networks and short wave radio 
links. In addition to this main function, the Gretacoder 
511 features a communications processor. 

The Gretacoder 511 uses Gretag cryptology which 
employs the triple key principle combined with a key 
management system. The system uses synchronous 
transmission and has an operating system claimed to 
be resistant to fading and rf disturbances. It also has a 
late entry capability, an addressing system and an arq 
or fec error correction option. 


Gretacoder 517 Encryption Unit 


The Gretacoder 517 provides data encryption up to 
64kbits/s. Its modular architecture permits adaptation 
to protocols and interfaces of current as well as future 
networks. It uses the new Permakey concept. 

In the continuous encryption mode the complete bit 
stream (ie control and command signals as well as the 
data) is enciphered. The main advantage of this 
operating mode is traffic flow security in full-duplex 
configurations. 

In the encryption-of-data-only mode the command 
and control signals are transmitted in clear whereas the 
data is enciphered. 


Manufacturer 
Gretag Ltd, Regensdorf. 


Gretacoder 517 
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Gretacoder 220 terminal 


Manufacturer 
Gretag Ltd, Regensdorf. 


TECHNICAL SPECIFICATION 
Transmission code: Baudot 
Transmission speed: 45, 
200-300 baud 

Line interface: single or double current, CCITT V24 
(RS-232C), ttl 

Power supply: 110/220V ac +20%, 40-440Hz 

Height: 160mm 

Width: 120mm 

Depth: 380mm 

Weight: 5kg approx 


45-50-75-100-110-150- 


Manufacturer 
Gretag Ltd, Regensdorf. 


Gretacoder 505 


TECHNICAL SPECIFICATION 

Key diversity 

primary key: 10%° 

secondary key: 10** 

modifier key: 10'* 

Cipher period: 10°' bits 

Recursion length: 10" bits 

Dte port (teleprinter): Baudot or ASCIl; asynchronous; 
45.45-9600bits/s 

Dce port (line or radio): synchronous 50-1200bits/s 
Interfaces: single- or double-current, V24 (RS-232C) 
Memory capacity: 8-64k characters 

Power supply: 88-137 and 166-275V ac, 45-400Hz 
Temperature range 

operating: -25 to + 55°C 

storage:--40 to + 70°C 

Height: 123mm 

Width: 483mm 


RK. 


Gretacoder 517 on-line encryption system 


Depth: 328mm 
Weight: 9.5kg 


Manufacturer 
Gretag Ltd, Regensdorf. 
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Gretacoder 518 Encryption Unit 


The Gretacoder 518 provides data encryption up to 
20kbits/s. It is designed to operate in full- or half-duplex 
mode over synchronous data links using standard V24 
interfaces. No operator attention is necessary, except 
for key loading. 

In addition to proven Gretag cryptology using the 
triple key principle, the Gretacoder 518 applies a new 
synchronisation concept which allows resynchronis- 
ation during data transmission without any overhead. 

The secret key information is stored in a small key 
plug-in module. This plug-in module can be erased and 
reprogrammed directly in the Gretacoder 518. Therefore, 
no additional programming unit is required. 

For facsimile encryption, the Gretacoder 519 is 
available. This is a special version of the Gretacoder 518 
with a modular interface adaptable to various Group 3 
facsimile equipments. 


Gretacoder 601 Bulk Encryption 
Device 


The Gretacoder 601 bulk encryption device is intended 
for the ciphering of very rapid data channels in the 
32kbits/s to 2Mbits/s range. It is used in digital networks 
where several telephone and/or data channels are 
combined in a full-duplex mode in a time-division 
multiplex system. 


Manufacturer 
Gretag Ltd, Regensdorf. 


Gretacoder 601 bulk encryption device 
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Gretacoder 518 encryption unit 


Manufacturer 
Gretag Ltd, Regensdorf. 


Gretacoder 805 Off-line 
Encryption System 


The Gretacoder 805 is a flexible cryptographic off-line 
system. Its modular design allows configurations 
of stationary systems with all necessary peripheral 
equipment, as well as small portable units in a suitcase. 

It includes the following modules: a basic micropro- 
cessor-controlled crypto unit with plain-text memory of 
4000 characters, keyboard, electronic display and 
complete editing program for correcting stored mess- 
ages; Samsonite suitcase or military type case for 
portable version; column printer module for hard copy 
on 60mm wide paper; acoustical coupler module for 
data transmission over telephone lines according to 
CCITT V21; desk-top cabinet with V24 interface for 
external terminals and/or modems; thermal page printer 
unit for hard copy on 210mm wide paper; paper tape 
reader/perforator unit; and other accessories such as 
interface for tape cassette recorder etc. 

The Gretacoder 805 system is completely compatible 
with the Gretacoder 505/SP 300 GCA teleprinter cipher 
system and the Gretacoder 906 pocket cipher unit. 


IE—4000 Cipherfax Facsimile 
Ciphering System 


The IE-4000 is a facsimile ciphering system which 
comprises a ciphering unit fully integrated into a 
desk-top facsimile transceiver. It provides selected 
point-to-point transmission of documents, maps, draw- 


IE—8000A Telex Cipher Equipment 


The IE-8000A is a one-time key (otk) mixer utilising 
microprocessor technology to meet the security require- 
ments of military and diplomatic services. Features of 
the IE-8000A include: magnetic cassette or perforated 
paper tape as carrier for otk sequences, high storage 
capacity of otk characters, compatibility with existing 
mechanical and/or electromechanical otk mixers, 
compatibility with all standard telex machines or 
data terminals, high system flexibility, extremely easy 
operation, built-in diagnostic programs to simplify 
check-out and maintenance procedure, and rugged 
construction. 


Gretacoder 805 cipher system 


Manufacturer 
Gretag Ltd, Regensdorf. 


ings, etc, over private and leased lines or the switched 
public telephone circuits. 

The digital ciphering element of the system provides 
an entirely different generator configuration for every 
new cipher transmission. The cipher unit requires no 
intervention from the operator other than entry of the 
message key. In addition to the message key, the system 
involves a system and random key. 


TECHNICAL SPECIFICATION 

Modes 

32 unformated cipher text, for on/off-line operation 

fsd unformated cipher text, fsd eliminated for off-line 
operation 

way unformated cipher text, way eliminated for off-line 
operation 

26 formated cipher text, 5-letter groups, 10 groups per 
line 

clear text operation 

Keystream: non-deterministic, random otk characters 
Number of key characters : 
perforated tape: 10° approx 

magnetic cassette: 4 x 10° approx 

Interface: telex CCITT No 2 single current loop, double 
current loop, customer specific 


TECHNICAL SPECIFICATION 
Key combinations 

system key: > 10°° 

message key: >10'® 

random key: > 10° 

Key sequence period: > 10°° 


Manufacturer 
Inter Elektronik AG, Zug. 


Data terminal: 4 x RS-232;4 x V24 

Speed: 50, 75, 100, 200 and 300 baud preselectable by 
selector switch, customer specific (option) 

Power supply: 100-125, 200-250V ac; 50-60Hz 
Temperature range 

operating: 0 to +60°C 

storage: -20 to + 70°C 

Relative humidity: 90% at + 25°C (non-condensing) 
Height: 370mm 

Width: 482mm 

Depth: 418mm 

Weight: 19.5kg 


Manufacturer 
Inter Elektronik AG, Zug. 


PCE-8025 Portable Cipher 
Terminal 


The PCE-8025 is a microprocessor-controlled, self- 
contained cipher unit which contains a full alpha- 
numeric standard CCITT telex keyboard, an integrated 
strip printer, aloha-numeric display and electronic text 
memory. It provides Wordstar editing facilities and uses 
a non-linear key generator. It can be interfaced directly 
with telex, telex tape perforator, tape reader, or with a 
telephone acoustic coupler. 


RKG-8500 Key Generator 


The RKG-8500 is a third generation one time key 
generator utilising microprocessor based technology. 
The main features of the RKG-8500 are that it has a truly 


Securadio 1100 Portable 
Radiotelephone with Integrated 
Scrambler 


The Securadio 1100 is a hand-held transceiver with an 
integrated speech scrambler. Its entire circuitry is 
implemented with plug-in modules. 

There are 95,040 code families, each with 10® codes, 
giving a total of approximately 10'' codes. Once entered 
into the Securadio 1100, the code cannot be retrieved or 
read out in any way. 

The continuous transmission of a pilot tone ensures 
reliable synchronisation even in networks with severe 
fading. 

The equipments all-metal case provides a rugged 
construction which enables the Securadio 1100 to 
withstand extreme temperatures and environmental 
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The PCE-8025 can be equipped with a standard 
Arabic keyboard and can be fitted with an interface for 
hf, vhf and uhf radio equipment. The unit's cycle length 
is greater than 10°*, and its system, message and 
random keys are, respectively, in excess of 109°, 107°, 
and 10’. It measures 57 x 212 x 297mm and weighs 
2.2kQg. 


Manufacturer 
Inter Elektronik AG, Zug. 


PCE 8025 terminal 


random, non deterministic, stochastic key sequence 
and a high key character production throughput. There 
are 56 individual and independent white noise sources 
and high density storage of one time key characters on 
standard digital magnetic tape cassettes. It can 
produce up to 160 random characters per second. The 
RKG-8500 can operate from 100/125 volts ac 50/60Hz or 


conditions. It is also waterproof and meets the 
requirements of DIN 40 050. 


TECHNICAL SPECIFICATION 

Frequency range: 68-87.5, 138-174, 380-470MHz 
Channel spacing: 12.5, 20 or 25kHz 

Switching range: 6MHz 

Modes: simplex, semi-duplex and combinations 
Number of channels 

10 (10 simplex or 5 semi-duplex or combinations) 
up to 200 channels with frequency synthesizer 
Modulation: phase or frequency 

Transmitter power: 1, 2.5W 

Receiver sensitivity (for 20dB sinad): 0.4) V 
Selectivity: 75dB 

Af output power: 500mW 

Temperature range: -20 to + 60°C 


Manufacturer 
Radiocom Ltd, Turgi. 


SP 300 GCA Cipher Teleprinter 


The SP 300 GCA is a high security cipher teleprinter 
terminal suitable for regular or ciphered data trans- 
mission on automatic telex networks, dedicated lines, 
message switching systems or data circuits. 

In clear mode, the SP 300 GCA works like a normal 
teletypewriter. Cipher operation, either on- or off-line, is 
controlled by a few easy to remember five-letter codes. 
The SP 300 GCA is compatible with the Gretacoder 805 
off-line encryption system, the Gretacoder 505 telex 
cipher unit and the Gretacoder 906 pocket cipher unit. 

The teleprinter section, the Hasler SP 300, is modular 
and consists of four basic units: the receiver section, the 
keyboard with optional add-on memory, the paper tape 
punch and the paper tape reader. A versatile software 
package provides the user with a variety of program 
features such as electronic text memory with editing, 
short text memory, serial number generator, time 
print-out tabulator, automatic line feed, and memory 
dialling system for 15 international telex numbers. 

The Gretacoder 521 cipher attachment features a 
microprocessor-based non-linear encryption algorithm 
with guaranteed cryptological properties. For highest 
security a triple key system is used (primary key, 
secondary key and modifier key ensure maximum 
protection even against sophisticated computer-based 
code breaking attempts). The secondary key and 194 
primary keys are contained in a small reprogrammable 
key module; five additional primary keys can be defined 
via the keyboard. The key number in use is transmitted 
along with a randomly generated modifier key at the 
beginning of each message. A unique password feature 
prevents unauthorised use of the cipher system. 


TECHNICAL SPECIFICATION 

Teleprinter transmission speed: 50/75/100/ 110/150/ 
200/300 baud 

Code: CCITT No 2 (Baudot) 

Interface 

neutral current 40mA 

polar current +20mA 

CCITT V24 (RS-232C) 

CCITT V21 (on request) 

X.20 (on request) 


SP 300 GCA cipher teleprinter 


Printer 

9 x 9 dot matrix printer 

9 x 14 dot for Arabic 

Cipher attachment key diversity 
primary key: > 10?" 

secondary key: > 10%8 

modifier key: > 10** 

password: > 10?' (up to 15 letters) 
Cipher generator 

period: > 10% bits (10*° years at 300 baud) 
recursion length: 7 x 10°%bits/s 
Power supply: 110/220V +10% 


Manufacturer 
Gretag Ltd, Regensdorf. 
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from 200/250 volts ac 50/60Hz. The main control unit 
measures 277 X 500 x 386mm and weighs 22kg. 


Manufacturer 
Inter Elektronic AG, Zug. 


Securadio 1100 radiotelephone’ with 


scrambler 


integrated 
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Vericrypt 1300 Portable Speech 
Scrambler 


The Vericrypt 1300 uses a method of time scrambling 
and continuous synchronisation. It has a rugged and 
waterproof case. 

Specially designed for adaptation to most AN/GRC, 
AN/VRC and AN/PRC configurations, it is claimed to 
offer the highest level of security of transmitted 
information among analogue signal devices currently 
available. 

It is externally programmed by a code input device 
and unauthorised persons cannot retrieve the code 
froma stolen unit. It also has an emergency key erasure 
facility. Fully digital data processing inside the scrambler 
is used and a continuous transmission of a pilot tone 
ensures reliable synchronisation. It is compatible with 
the various transmitting media due to the time 
scrambling technique, and functions, for example, over 
ssb links. 

lt operates with 10dB signal-to-noise ratios, 2.5kHz 


Vericrypt 1300 unit 


Vericrypt 3000 Digital Cipher 


The Vericrypt 3000 has been developed for military 
applications and can be used to transmit speech as well 
as data. It can be operated with fixed-channel 
equipment (channel separation of 25 or 50kHz), or with 
frequency hopping radio equipment. 

The main key memory can store a maximum of nine 
freely- selectable keys and one family key. The keys are 
loaded by means of a separate key gun. The memory is 


Vericrypt 3000/77 Digital 
Ciphering Unit 


The Vericrypt 3000/77 is a I6kbits/s digital ciphering unit 
specially adapted and packaged for use with the 
AN/PRC-77 radio. Two methods of mounting permit use 
with either manpack or mobile radios. The operation of 
the radio station remains unchanged and the only 
additional operation required is the selection of the key 
for the ciphering unit. 


Manufacturer ' 
Radicom Ltd, Turgi. 


Mobile version of 3000/77 with VRC-12 
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bandwidth reductions, relay stations, diversity reception, 
30Hz frequency drifts in ssb transmissions, wire sections 
and telephone exchanges. 


TECHNICAL SPECIFICATION 

Coding: time segment permutation with sliding frame 
Number of codes: 95,049 families, each with 10° 
different codes 

Duration of speech segments: 30ms 


Power supply: 10-36V 
Consumption: 300mW approx 
Height: 236mm 

Width: 120mm 

Depth: 74mm 

Weight: 2kg approx 


Manufacturer 
Radiocom Ltd, Turgi. 


Vericrypt 1300 in add-on configuration 


protected against loss of data, although the keys can be 
erased at any time by means of the emergency clear 
push-button. 

The equipment's small volume permits integration 
into existing radio equipment. If the radio equipment 
has a suitable interface, the Vericrypt 3000 can be 
mounted in a separate case and connected externally. 


TECHNICAL SPECIFICATION 
Ciphering: 2-dimensional 
substitution) 

Keys: storage of one family key and 9 selectable 40-digit 
keys for a total of 10° different keys 

Speech digitisation: cvsd, 14.4kbits/s 


(transposition and 


A ee ed 


Data 

synchronous: 14.4kbits/s max 
asynchronous: 7.2kbits/s max 
Transmission: 16kbits/s 
Synchronisation time 

initial transmission: 400ms approx 
change of direction: 10ms approx 
Mtbf: 10,000h 

Power supply: 10-30V dc 
Consumption: 150mW 
Temperature range: -40 to + 65°C 


Manufacturer 
Radiocom Ltd, Turgi. 


Vericrypt 3000 circuit boards for integration into handheld radios 


Vericrypt 5000 Bulk Encryption 
Equipment 


The Vericrypt 5000 performs automatic bulk encryption 
for digital signals of any bit rate between 256 and 
2048kbits/s. It is inserted into communication networks 
between the multiplexer and the radio link or line 
terminating unit. It can be introduced into all modern 
digital strategical and tactical communication networks 
as well as non-military networks with similar operational 
requirements. The equipment is full duplex, with the 
same key being used for both directions but with the two 
bit streams being independent. The key is entered via 
the keyboard or a key-gun. Power is ac mains or 
batteries. 


SEC2401 Digital Encryption 
Equipment 


The SEC2401 digital encryption equipment has been 
designed for military applications to provide secure 


Cypherphone DPX 


Cypherphone DPX is a duplex telephone scrambler for 
use on public telephone networks or on private lines. 

It transforms normal speech into unintelligible sound 
via digital processing, before transmitting it along 
normal telephone channels. The digital processing is 
controlled by a key selected from memory or a bank of 


BA 1758 Narrow Band Secure 
Speech System 


The MEL BA 1758 system is based on a vocoder and, 
according to the manufacturers, has a high level of 
intelligibility. The complete system includes the vocoder, 
a crypto module with robust synchronisation and a 
tamed frequency modulation modem to minimise 
spectrum occupancy and co-channel interference. 


ECCM Adaptive Antenna 


The adaptive antenna system for military communi- 
cations and navigation use comprises an antenna 
array and multi-channel adaptive processor. The 
adaptive antenna modifies the polar pattern of the 


HPM Scramblers 


The HPM series of scramblers is based on miniature 
circuits which can be adapted to suit a variety of secure 
communication requirements. The HPM circuit is a time 
division scrambler which, with low current drain, 


LMI Speech Scrambler 


The LMI is a speech scrambler for vhf/uhf radios and 
radio telephones. It is designed for use by non technical 
operators and is supplied with a handset, loudspeaker 
and interface cables for direct connection to the 
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TECHNICAL SPECIFICATION 

Operating mode: duplex, transparent with respect to 
data 

Synchronisation: by preamble, automatic 
Synchronisation time: approx 0.75 ms at 2048kbits/s 
Period of crypto generator: > 10'° years 
Initialisation: random 

Number of keys: 10*° 

Height: 176mm 

Width: 445mm 

Depth: 328mm 

Weight: 19kg 


Manufacturer 
Radiocom, Turgi. 


Vericrypt 5000 in shock absorbing frame connected to a 
mux system. 


oi 


TURKEY 


communications over radio with a high degree of 
protection against unauthorised interception. SEC2401 
is compatible with PRC/VRC-4600, AN/PRC-77 or 
similar wideband equipment. 


Manufacturer 
ASELSAN Military Electronic Industries Inc, Ankara. 


SEC2401 encryption equipment 


UNITED KINGDOM 


keys assigned to the unit. There are over 16,000,000 
different keys available with the option of exclusive keys 
for greater security. 

Access to the unit's memory can be protected by a 
personal identification number. 

The DPX measures 264 x 309 x 39mm. 


Manufacturer 
Cairntech Ltd, Edinburgh. 


DPX scrambler 


The vocoder incorporates a method of accurately 
measuring the pitch of the voice. This is designed to 
overcome the problems of microphones with poor low 
frequency responses and the difficulties of handling 
female voices. 

The complete system is intended for man portable 
operation but is available with a vehicle applique and 
rack mounting kit for mobile and base station 
applications. 


receiver such that nulls are automatically formed in the 
direction of unwanted transmissions. The six channel 
unit is primarily designed for land based operations and 
is available in vhf and uhf versions. It is completely 
automatic and requires no operator intervention. The 
unit can be used as an add-on to existing radios without 
modification or can be designed into new radios as an 
embedded system. 


and clear speech override and exceptionally small size, 
is suitable for hand portable radio applications. 

Recovered voice quality is claimed to be excellent. 
With no loss in range, the HPM can be installed inside 
hand portables and mobile radios or telephones, and is 
also available as a secure speaker microphone or 
independent mobile unit. 


transceiver outlet. The unit has 16,000,000 selectable 
codes for the digital speech processing and uses a 
continuous synchronization system which will work 
through complicated talk through systems and in poor 
signal conditions. In the secure radio mode the LMI is 
claimed to produce excellent voice quality with little or 


TECHNICAL SPECIFICATION 

Data rate: 2400 baud 

Power consumption: 3W 
Temperature range: -20 to + 45°C 
Height: 60mm 

Width: 175mm 

Depth: 270mm 

Weight: 1.5kg 


Manufacturer 
MEL, Crawley. 


STATUS 
Sold to the MoD UK. 


Manufacturer 
STC Defence Systems Ltd, Greewich. 


Manufactuer 
Cairntech Ltd, Edinburgh. 


no reduction in radio output. The LMI operates from a 
power supply of 11 to 29 volts with a power consumption 
of 7 watts and measures 60 x 180 x 220mm 


Manufacturer 
Cairntech Ltd, Edinburgh. 
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MA 4224 Audio Encryption Unit 


The MA 4224 audio encryption unit, which uses delta 
sigma analogue to digital conversion, is installed in the 
audio lead between the handset and the audio input 
connector of the associated radio, or between the 
handset, line adaptor and line in the case of telephone 
systems, and allows confidential information to be 
passed over radio or telephone lines with an extremely 
high degree of protection against unauthorised 
interception. 

Protection is achieved by a process of time division 
multiplex and frequency dispersion, both under the 
control of a complex keystream generator. The original 
audio signal is thus rearranged in both time and 
frequency domain while producing an encrypted audio 
output which remains within a 2kHz bandwidth. The 
synchronisation data is also included in this bandwidth. 

The resulting spectral occupancy allows transmission 
of the encrypted signal by any associated radio or 
telephone system designed for voice communication. 

The level of audio input to the MA 4224 is reproduced 
at its output, thus making its presence in the system 
‘transparent’ to the radio or line. A wide range of 
microphone and output levels can be accommodated, 
thus facilitating its use in a wide variety of existing 
communication systems. 

Where telephone security is required, the MA 4224 is 
integrated into a secure telephone system, type MA 
4226, which includes a line adaptor that provides voice 
operated transmit switching (vox) and has 600-ohm 
inputs and outputs which may be either two- or 
four-wire. 

Should the MA 4224 be required to provide protection 
on either radio or a remote line, a line adaptor type MA 
4223 can be supplied to provide interface to the 
line allowing press-to-transmit half-duplex telephone 
conversation. 

In operation the ‘key code’ is entered via a positive 
action push-button matrix on the front panel. The key 
code can be entered in two groups (one of seven 
depressions and one of three depressions); either group 
at any time and independent of each other, thus 
providing additional overall security. Once depressed, 
the key buttons give no indication of the code selected 


MA 4225 Voice Encryption Unit 


The MA 4225 is a miniature pocket-sized voice 
encryption unit, employing time division and frequency 
dispersion and designed for use over hf, vhf and uhf 
radio networks. 

The unit is fitted in the audio lead between 
microphone/handset and a miniature hand-held or 
personal radio. Three modes of operation allow the user 
to select ‘clear’, ‘secure’ or ‘auto’. The first two modes 
apply to both transmit and receive with the latter 
position permitting reception of both clear and 
secure speech (ie clear-voice override) with secure 
transmission. 

The base key is entered via the 16-button keyboard 
on the front of the unit. An internal memory retains the 
base key setting for a minimum period of 30 days. 

The MA 4225 is powered by a clip-on rechargeable 
nickel-cadmium battery. To conserve battery power 
much of the internal electronics of the MA 4225 is 
powered down until secure data is received, thus 
enabling a modest battery capacity to be used. 


STATUS R 
Introduced in the late 1970s and in production. 


MA 4226 Secure Telephone 


System 


The MA 4226 incorporates the MA 4224 audio 
encryption unit, a line adaptor to provide a 600-ohm 
input and output to the telephone system, power supply, 
key entry, control facilities and a desk-top telephone 
fitted with a push-button secure/clear switch. 

The line adaptor and audio encryption unit are the 
same size and mounted together in such a way that, 
once having been set for operation, they can be locked 
away out of sight. The remote desk-top telephone is 
then used for secure communication. 

All processing is performed digitally within the MA 
4224 (see separate entry). The analogue/ 
digital/analogue conversions take place within the unit 
and operate at a high clock rate to achieve good voice 
recognition and speech quality. The transmitted signal 
is maintained within a 2kHz bandwidth so that the 
system can easily be adapted to telephone networks as 
well as hf/ssb and vhf/uhf radio and carrier systems. 


STATUS 
Introduced in the late 1970s and in production. 


ENCRYPTION & SECURITY/UK 


MA 4224 encryption unit 


to a casual observer. The key code will remain stored in 
the memory for a minimum period of 30 days without 
applying external power to the unit. 

The mode switch provides for ‘off’ and three different 
modes of operation: 
Off: the audio lines are connected through to the 
associated radio, thus providing normal clear operation. 
Secure 1: secure transmission and automatic clear or 
secure reception. 
Secure 2: secure transmission and reception only. 
Secure 3: secure transmission and secure reception 
with resynchronisation inhibited. 

These three modes of operation permit: 
Secure 1: late entry into a secure network, or entry in the 
clear mode. 
Secure 2: operation in a secure only network, with no 
clear entry facility. 
Secure 3: prevention of jamming or false sync data 
emissions. 

Further network separation can be gained by 
switching the frequency dispersion ‘on’ or ‘off’ on the 
front panel of the unit. 


STATUS 
Introduced in the late 1970s and currently in production. 


TECHNICAL SPECIFICATION 

Method of encryption: tdm with frequency dispersion 
Base key settings: 10°' total, 10'? entered from external 
keyboard 

Message key: 16bits from 2'®© sequence, internally 
generated and changed every 416ms 

Power supply 

separate rechargeable ni-cad battery 

external supply: +10 to +32V dc 30mA on standby, 
60mA operating (at 12V) 

Endurance: 8h normal use at + 25°C ambient 
Temperature range 

operating: -10 to + 70°C 

storage: -40 to + 70°C 

Height 

excl battery: 265mm 

Width: 88mm 

Depth: 30mm 

Weight 

excl battery: 0.6kg 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


MA 4225 encryption unit 


TECHNICAL SPECIFICATION 

Method of encryption: tdm with frequency dispersion 
Number of segments per time frame: 8 

Type of keystream generator: non-linear 
Keystream generator sequence length: 3 x 10'° 
Message key sequence length: 7.57h 

Total number of base key settings: 7.8 < 10°’ 
Number of settings selectable from keyboard: 10'* 
Number of key depressions for each code setting: 10 
total 

Key setting storage: more than 30 days without 
recharging internal battery 

Power supply: 12-32V dc 

Current: typically 120mA 

Temperature range 

operating: -10 to + 70°C 

storage: -40 to + 70°C 

Height: 56mm 

Width: 230mm 

Depth: 253mm 

Weight: 3kg 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 
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MA 4226 with MA 4224 secure telephone system 


TECHNICAL SPECIFICATION 

MA 4226 LINE ADAPTOR 

Transmit mode 

average 0/p secure speech level to line normally set to 
-10dBm. Data sub-carrier 0/p level normally set to 
-17dBm 

source impedance 600 ohm nominal (isolated) 

max dc loop current 120mA 

Receive mode 

average i/p secure speech level from line -10 to -40dBm 
input impedance 600 ohm nominal (isolated) 


MA 4241 and MA 4242 
On-line/Off-line Cipher Units 


The MA 4241 and MA 4242 cipher units have been 
developed for users of data and telegraph links. The MA 
4241 is an on-line/off-line unit which provides CCITT 
V24 interfaces for both the on-line and off-line ports. 
The MA 4242 is a specialised telex version which 
supports CCITT V21 interfaces for the telex and 
exchange lines. 

Both units have two basic modes of operation: 
on-line, where the equipment is connected directly 
between the data terminal equipment (teleprinter) and 
the data communication equipment (modem), or line in 


MA 4263 Digital Speech 
Encryption Module 


The MA 4263 is designed for use against sophisticated 
computer-backed crypto-analysis attacks. It uses a new 
synchronisation technique which is claimed to solve the 
problems of reduced radio range associated with most 
other equipments currently available. 

The MA 4263 can be built. into most commercially 
available radios and, in the case of hand-held types, 
can be fitted between the radio and its associated 
battery housing. It is based around four stacked printed 
circuit boards. 

The MA 4263's stream cipher techniques use the 
output of a non-linear sequence generator which is 
added to the clear voice signal. The encrypted message 
is transmitted at 16kbits/s (optionally 12.5 or 19.2kbits/s). 
Power consumption with a supply between 7 and 16 
volts is typically 5mA during quiescent periods and 
16mA during operation. 

A further feature is the external key entry which 
resolves the problem of keeping key material secure 
while distributing it in the field. 

The MA 4263 can store up to four key settings from a 
total possible number of 7.9 x 1078 which are 
electronically entered by means of a master key-fill unit. 
A hand-held slave key-fill unit is also available which 
enables key material to be distributed throughout a 
network with complete confidence. 


STATUS 
Introduced in 1983 and in production. 


MA 4463 Digital Voice Encryption 
Unit 


The MA 4463 digital voice encryption unit has been 
designed for add-on use with vhf military manpack 
radios. When used in conjunction with any vhf radio 
with data capability, the MA 4463 can be fitted without 
materially altering the overall dimensions of the 
manpack. Coupled between the radio's existing handset 
and the X-mode or data input, the unit is simple to use 
and offers a high level of speech quality and voice 
recognition. 

In quiescent periods the power consumption is 
reduced from 30 to 7mA by disabling the audio stages 
and removing the clock pulses from the logic circuits. 
The voltage requirements from the host radio are from 7 
to 16 volts. 

The MA 4463 is based on a stream cipher digital 
encryption module. On transmit, the audio signal is 
digitised, encrypted and then baseband filtered for 
transmission. On receive the encrypted signal is 
decrypted and the resultant audio signal amplified by 
the MA 4463. 

At the start of a transmission a preamble is 
transmitted to allow bit synchronisation. Initial and late 
entry is permitted by the transmission of a 224-bit 
data block interleaved with the encrypted signal 
approximately once per second. The exact time interval 


MA 4463 unit 


max dc loop current 120mA 

0/p level to secure telephone within +6dB of input level 
from -20 to -40dBm 

Power supply 

100-125 or 200-250V ac, 47-63Hz, 6.5VA approx incl MA 
4224 

12-32V dc, 350mA approx incl MA 4224 

Temperature range 

operating: -10 to + 70°C 

storage: -40 to + 70°C 


the case of telex equipment; and off-line, where there is 
no direct connection to the data communication 
equipment either for system or operational reasons. 
The cipher unit uses an error protected stream 
ciphering process incorporating over 10*° different base 
keys, ten of which can be stored and retained in the 
equipment at any one time. When deciphering the 
equipment automatically selects the complimentary 
base key to that used by the enciphering operator. 
On-line operation can be in free or literalised format. 
Free format operation produces an apparently random 
string of characters, whereas literalised operation 
results in a rigidly formated sequence of five-character 
groups with ten such groups per line. When on-line 
night service is selected, messages received from line, 


UK/ENCRYPTION & SECURITY 


513 


MA 4224, LINE ADAPTOR AND MOUNTING 
Height: 120mm 

Width: 230mm 

Depth: 253mm 

Weight: 6.5kg 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


whether literalised or not, are output in a literalised 
undeciphered form to the terminal. 

In the off-line mode the enciphered output can be 
produced as hard copy on the printer section or 
punched paper tape on the operator's teleprinter or, 
alternatively, on a second terminal connected to what 
would be the communications link in the on-line mode. 
Off-line operation is always in the literalised format. 

Each unit can interface with systems using either 
Baudot (ITA2) or ASCII (ITA5) codes. Compatibility with 
systems employing the Arabic alphabet is achieved by 
operation of an internal switch. 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


MA 4263 module 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 
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is pseudo-randomly determined in order to minimise the 
effect of pulse jamming. The data block itself is masked 
by a sequence determined by the stored key in use. 

Error protection allows synchronisation with more 
than 99 per cent confidence in a 10 per cent mean bit 
error rate channel, and since no error multiplying 
occurs in the scrambling and descrambling process, 
the effect on range when compared to an ordinary 
analogue fm signal is nil 

Base key settings are entered via the MA 4255 


MA 4470 Audio Encryption Unit 


The MA 4470 is an audio encryption unit which offers a 
high level of speech security for single sideband hf and 
vhf/uhf half duplex voice circuits. The MA 4470 connects 
directly between the handset and the audio input of the 
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programmer and up to four key settings from a total 
possible number of 7.9 x 10?® can be stored. The keys 
can be loaded into the MA 4463 direct or via the MA 4254 
slave key-fill unit. The MA 4254 has no external 
indications of keys stored within it and, in consequence, 
the personnel with whom the units have been deployed 
are not in possession of the actual base key 
information. The base key itself comprises 24 alpha- 
numeric characters from the programmer keyboard. 


radio in use and provides speech security on transmit 
and, according to the manufacturers, excellent voice 
recognition on receive. The unit is normally powered 
from the host radio but a separate supply can be used. 
Power consumption is extremely low. The MA 4470 
carries out a complete self test routine on switch on, and 
a continuous check of the keystream generator is 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


carried out to ensure the security of the transmitted 
data. Sixteen basic keys may be entered. 


Manufacturer 
Racal-Comsec, Salisbury. 


Marcryp Series of Cryptographic 
Equipment 


Each of the various units in the Marcryp series of 
cryptographic equipment has been designed to make 
secure a particular communications link. 


MarcrypFlex 


MarcrypFlex provides security over hf radio and similar 
circuits. A MarcrypFlex equipment is required both at 
the transmitting and receiving end. It contains a 
vocoder, cryptographic unit, multi-tone modem and a 
power unit. 

At the transmitter the vocoder converts speech into 
digital data in the form of a continuous stream of binary 
digits at 2.4kbits/s. At the receiver it reconverts the data 
stream back into speech. The speech is claimed to be 
similar to that on a good quality telephone line. 

The cryptographic unit employs an encrypting 
sequence generator to produce another data stream of 
binary digits. The digits in this stream are effectively 
random, and the stream is generated at exactly the 
same rate as that from the vocoder. The two streams are 
then combined bit-by-bit to produce a highly complex 
data stream. 

The multi-tone modem uses well-proven principles. 
Modern techniques have enabled it to be packaged ina 
very compact form. Its purpose is to compensate for the 
transmission path variations normally experienced on 
hf and similar links. It transmits the narrow-band 
encrypted data in the form of 24 tones or sound signals. 
These are modulated at a 50-baud rate. At the receive 
end the data is recovered and re-assembled in its 
original order. The modem provides signals to control 
the synchronisation of the transmitting and receiving 
MarcrypFlex equipments. 

MarcrypFlex is available in two versions. MarcrypFlex 
Type 113 is a ruggedised version for use in armoured or 


MarcrypFlex 113 


MarcrypFlex 213 


soft-skinned vehicles. It has the same dimensions as the 
Clansman UK/VRC353 vehicle radio case, and is 
compatible with the Clansman vehicle hf radios and 
similar narrow-band military radios. MarcrypFlex Type 
213 is a 483mm rack-mounted unit. It is designed for use 
in fixed long-haul hf or vhf radio circuits or over dial-up 
telephone circuits. 


MarcrypDix Voice Security 
Equipment 


MarcrypDix equipments are used in voice communi- 
cations over wide-band vhf radios. They are specifically 
designed for use with military radios such as the 
UK/VRC353 Clansman radio. Three versions are 
available and, in addition, a simple interface is available 
to allow MarcrypDix to be used with any vhf/uhf radio 
capable of handling 16kbits/s data. A MarcrypDix 
equipment is required at both the transmitting and 
receiving ends. MarcrypDix Air can also be used to 
encrypt 16kbits/s data or data at under 3kbits/s. 

The three versions available are: one with encryption 
setting by thumbwheel switching, one with encryption 
setting by key management control, and a third version 
(MarcrypDix Air) which was specifically designed for 
use with the Marconi AD3400 multimode airborne radio 
system. MarcrypDix Air has encryption setting by 
key management. The first version has ten decade 
thumbwheel switches which are concealed behind a 
hinged panel. They allow 10,000 million different 
settings to be made. The output from the key setting 
passes to a sequence generator which produces a 
continuous stream of binary digits in an indiscriminate 
order. The stream is of immense length and of great 
complexity. 

The voice signal from the radio is passed through a 
digitiser. This converts it into a stream of binary digits. 
The stream from the sequence generator and the voice 
digitiser are at exactly the same rate. Both streams are 
then combined bit by bit to produce a highly complex 
data stream. 


The key management control option consists of a key 
management unit and one or more fill guns. The key 
variables, each 128 bits in length, are set up in the key 
management unit (which can be sited well to the rear of 
the battlefield) and transferred optically to the robust 
pocket-sized fill guns. These are then used to transfer 
the fill to the MarcrypDix which can store up to eight 
such fills. 

A MarcrypDix rebroadcast unit can be used in 
either of two ways: for local rebroadcast, where 
two radios are co-sited requiring one MarcrypDix 
rebroadcast unit between them; and for remote 
broadcast, where two radios are separated by up to 
38km and cable connected requiring a unit at both ends 
of the cable. The unit allows encryption to take place 
remotely from the radio. 

If connection into a vehicle radio harness is required, 
this is effected via a MarcryptDix harness interface box. 


MarcrypMux Multiplexed Data 
Security Unit 


MarcrypMux is used for multiplexing and bulk encryp- 
tion in conjunction with equipment such as the Marconi 
983 multiplexer. It is specifically designed for military use 
and conforms to EUROCOM standards. 

MarcrypMux incorporates a mixture of linear and 
non-linear logic, and employs a fully digital encryption 
process, The message data in digital form is encrypted 
by combining it with part of a long and complex digital 
key sequence produced by a generator in the 
equipment. To give even greater security the start of 
every new transmission is encrypted by a different part 
of the encryption sequence: the same message 
repeated would be encrypted differently each time. At 
the receiver the message is recovered by combining the 
received encrypted message with an exact replica of the 
encrypting sequence. 

The MarcrypMux employs a key management system 
consisting of a key management unit and one or more 
fill guns. The key variables are set up in the key 
management unit and transferred optically to the 
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MarcrypDix thumbwheel version 


pocket-sized fill guns, which are then used to transfer 
the fill to the MarcrypMux. The MarcrypMux can store up 
to eight such fills. There are 2'8 key variables available 
directly from the fill gun. This is extensible to 2'** by the 
thumbwheel switches on the front panel of each 
cryptographic equipment. 

In addition to the encryption/decryption process 
MarcrypMux acts as a high level multiplexer. It has four 
separate inputs, each capable of accepting acomposite 
signal obtained from a single 983 multiplexer or from a 
pair working in the parallel mode. Thus up to eight 983 
multiplexer equipments can be serviced by one 
MarcrypMux, equivalent to 120 speech channels. 

A second version of MarcrypMux is available offering 
rear connectors but without the multiplexing facility. It 
operates up to 2048kbytes/s. 


Key Management Unit 


The key management unit is a small, free-standing, 
mains- powered device. It is used to prepare fill words 
and is capable of storing up to 16 complete fill words at 
a time. Normally, the fill words are prepared manually by 
typing, or keying in, seven groups of four characters to 
define the 112-bit key word. The customer-unique word 
is added automatically. Alternatively the key words can 
be generated from a random sequence generator in the 
key management unit. 


Fill Management Unit 


The fill management unit is a multi-purpose equipment 
which provides facilities to assist in the management 
and distribution of control data for use in a wide variety 
of system applications. It provides the user with the 
means of manual and automatic generation of data, 
storage and retrieval of data, manipulating and 
formating of data blocks, checking data, and writing/ 
reading data to/from other equipments. 

Associated with the fill managment unit is a fill gun 
which provides a pocket-sized battery-powered means 
of conveying data blocks to/from a fill management 
unit. 


MarcrypCase 


MarcrypCase is a compact system designed to provide 
confidential communications. 

The system can be attached to all standard telephone 
circuits. The user can select one of eight stored codes 
before each transmission, and the message sent can be 
decoded only by a designated receiver. 

Each MarcrypCase contains3 x 10% different codes; 
each set of codes is guaranteed to be exclusive to the 
user. 

When closed, MarcrypCase can be carried as 
hand-luggage. It comprises a vocoder, cryptographic 
unit, V26 modem and a power unit. 

The cryptographic unit employs a sequence gener- 
ator to provide further encryption of the message. A 
data stream of random binary digits is produced and 
generated at the same rate as that from the vocoder. 
The two streams are then combined to produce a 
complex stream. 

The modem provides system compatibility with all the 
telecommunications requirements specified in CCITT 
V26 and V26 bis. The data rate is 2400bits/s with a 
signalling rate of 1200 baud. At the receiver end, data is 
recovered and reassembled in the original order of the 
transmission. 


MarcrypDix Air airborne unit 
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MarCrypData 
MarcryptData unit 


MarcrypTac 


MarcrypTac provides voice encryption for a wide range 
of military radios. It has been specifically designed for 
use with the PRC-77 manpack and VRC353 Clansman 
radios, but can be fitted to any other radio with a 
16kbits/s data capability. Radios fitted with MarcrypTac 
can also communicate in the secure mode with the 
Marconi Minstrel and Scimitar V radio systems when 
used in the fixed frequency mode. 

Clear voice communication with other radios is 
possible and a clear voice override facility can be 
provided if required. The MarcrypTac can be carried as 
a separate unit or attached to a manpack radio. 

Up to ten variables can be stored in the unit. An 
internal battery prevents their loss in the absence of 
power. Key variable setting is by means of the Marconi 
fill management system. This allows selection, or 
random generation of key variables. There are 2'2° 
variables from which the user can choose. 

A selective call facility is available wnen MarcrypTac 
is used in conjunction with the Minstrel base station. 


MarcrypData 


MarcrypData provides data encryption for equipments 
using interfaces that conform to RS-232C and CCITT 
V24. It operates in full-duplex, synchronously or 
asychronously at up 19.2kbaud. It is used typically to 
provide secure communication for computer-to- 
computer or compuiter-to-remote vdu links via modems 
over private or public telephone lines. 

MarcrypData uses the same cryptographic algor- 


pS AnrivE atone 


Key management unit with both single and eight fill gun 


Fill management unit 


ithms as the other equipments in the Marcryp series but 
is packaged for use in a static environment. 

MarcrypData is designed around a microprocessor 
system and operated by means of a keyboard and 
display on the front panel. These enable the user to 
create and edit key variables which can be stored in one 
of the 16 battery-backed key variable stores. It will then 
transmit and receive from any particular store. 

Unauthorised use of MarcrypData is prevented by 
means of an access code. Incorrect attempts at entering 
this code cause the key variables to be erased. The user 
can also program the equipment for the parameters of 
the data link that is to be encrypted. These parameters 
include synchronous and asynchronous working, full- 
or half-duplex, parity, data and stop bits. 


STATUS 
All items in the range are in production. 


Manufacturer 
Marconi Secure Radio Ltd, Portsmouth. 


MarcrypMux single-channel option 
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SC-—1500 Speech Scrambler 


The SC-1500 is a speech scrambler built into a military 
style handset which connects directly into the audio 
socket of a vhf/hf tactical radio. It has been designed to 
be used with hf frequency hopping radios. An integrated 
illuminated keyboard provides entry of the ten digit 
code. Power is derived from the associated radio. 

The scrambling method used is the random time 
domain method with the addition of random segment 
reversal to further destroy any residual intelligibility. 
Unlike most tdm units, speech is not framed into a 


VSC 330 Anti-jam Satellite 
Modem 


The VSC 330 modem is designed to be used with 
geostationary communications satellites to provide 
jam-resistant communication for static and mobile 
tactical military satellite terminals. 

It is available in three versions: one is ruggedised for 
use in armoured or soft-skinned wheeled vehicles and 
has all connectors and controls accessible on the front 
panel; another is designed for naval applications with 
connectors on the back panel to meet installation 
requirements; and a third is designed for airborne 
terminals and has the added capability to cope with the 
airborne doppler environment. 

The modem provides the facilities of a modem, a 
multiplexer and an anti-jamming device. Anti-jam eccm 
is achieved by a combination of frequency hopping, 
spread spectrum and a reduction of link data rate to 
give a better power-to-bandwidth ratio. Selection of 
hopping rates, widths and link data rates are set up 
manually via the front panel touch pad, or can be preset 
and stored within the modem for simple selection. 


STATUS 

The development of the VSC 330 has been carried out 
by Marconi under contract to the UK MoD. The modem 
is designed to meet a number of defined service 
requirements and to enhance existing systems. 
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number of segments and then permutated. Instead, a 
delay time is assigned to each segment as it is received 
from the microphone and sent out at the specified time. 

Recovered speech quality is software-refined to 
alleviate phase and edge jitter problems often encoun- 
tered using this method of scrambling. 

The synchronisation is executed at the start of 
conversation and uses the correlation system employed 
in the DT-1000 hand-held data terminal. 


STATUS 
In production mid-1988. 


Wiascom 
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TECHNICAL SPECIFICATION 

Segment size: 32ms 

Overall time delay: 512ms 

Scrambling process: tdm with pseudo random segment 
reversals 

Mean time between synchronisation: 30 min approx 
Channel bandwidth: 400-2600Hz 

Code key: 10 characters 

Sequence length: 149 hour non-linear 

Weight: 0.7kg 


Manufacturer 
Vigilant Communications Ltd, Ascot. 
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VSC 330 anti-jam satellite modem 


Marconi is also currently involved with the MoD in the 
development of an airborne satellite communications 
terminal of which the VSC 330 will form a major part. 


Contractor 
Marconi Secure Radio Ltd, Portsmouth. 


UNITED STATES OF AMERICA 


412 Securefax 


The Dacom 412 Securefax is a digital data compression 
facsimile transceiver which interfaces with crypto 
equipment in a variety of configurations. It is intended 
for government secure transmission of typewritten, 
handwritten and printed documents such as letters, 
charts, drawings, sketches and maps over voice-grade 
telephone circuits. It is compatible with circuits such as 
AUTOVON. 

The Dacom 412 Photo-Securefax system provides 
transmission of classified photographs, as well as 
documents. Photographs are electronically screened to 
provide ten effective shades of grey on the received 
copy. The Photo-Securefax is compatible with the 
standard Securefax enabling normal documents to be 
transmitted between the terminals. 

Leased line operation is at 2.4, 4.8 and up to 
19.2kbits/s. The Photo-Securefax will also interface with 
multiplex equipment operating at fixed rates or in burst 
modes 

Computer store-and-forward, message switching 
and/or packet switching operation can be provided by 
a Dacom-supplied controller. Various models of the 
controller are available to provide operation with such 
systems as AUTODIN. 


TECHNICAL SPECIFICATION 

Document size: up io 216 x 356mm 

Scanner: flat bed, optical, 200 lines/25.4mm 

Copy paper: 280m roll; white, dielectric 220mm wide, 
can be cut to 140, 300 or 360mm. One roll produces 1000 
220 x 300mm pages 


412 Securefax 


Data rate: any up to 19.2kbits/s Vertical/ Time with Time with 
Transmission time graphics mode (typical 220 x horizontal 4.8kbits/s 9.6kbits/s 
300mm document) resolution modem modem 
Time with Time with 

4.8kbits/s modem 9.6kbits/s modem Express 67/200 lines/25.4mm 35-45s 20-35s 
5-6 minutes 2¥,-3 minutes Quality 100/200 lines/25.4mm 50-60s 30-35s 
Power supply per terminal: 115V ac +10%,60Hz,10A _— Fine detail 200/200 lines/25.4mm 90-120s 50-60s 


sp (230V ac, 50Hz optional) 
Height: 990mm 

Width: 635mm 

Depth: 838mm 

Weight: 170kg 


Transmission time photo mode, w/photo option 
(typical 240 x 300mm photo) 


Manufacturer 
Ricoh Corp, Fairfield, New Jersey. 


4000 Series Secure Voice 
Communications System 


The 4000 series portable secure communications 
terminal can be used as a standard desk telephone and 


AN/PRC-—68 Secure Voice 
Ancillaries 


Voice encryption equipment for the AN/PRC-68 family 
of radios has three operational members: the SVM-68, 
PCG-68 and CSD-68. 

The SVM-68 is a removable digital encryption module 
designed to become an integral part of the AN/PRC-68 
hand-held radio. In place, the SVM-68 provides 
the AN/PRC-68 with a voice transmission capability 
featuring a cvsd output that is encrypted using a 
non-linear cipher algorithm. More than 10#* security 
variables may be used. When the SVM-68 is removed, 
the AN/PRC-68 becomes a clear voice radio. 

The PCG-68 is a hand-held microprocessor-based 
programmable code generator that is designed to 
generate 10** random codes (for security variables). A 
code can be loaded from the PCG-68 directly into the 
SVM-68 for immediate use or into a CSD-68 for 
retention and eventual dissemination to one or more 
SVM-68s. The PCG-68 can store up to eight different 
seeds from which the codes are generated. Each seed 
word can be either automatically generated by the 
PCG-68 random number generator or manually entered 
via the alpha-numeric touch panel. 

The CSD-68 is a small, compact, ram-based code 
storage device which can store up to eight different 
codes. The codeword inputs are received from a 
PCG-68 and can be stored in the CSD-68 for 
subsequent dissemination to a number of SVM-68s. 


TECHNICAL SPECIFICATION 

SVM-68 

Cipher algorithm: non-linear 

Number of codes: > 107* 

Code storage: volatile or non-volatile (optional) 
Code insertion: via PCG-68 or CSD-68 

Code erasure: manual/external 


AN/UYK-22()(V) Crypto Ancillary 
Unit 


The AN/UYK-22()(V) provides all required interface, 
synchronisation and control capabilities for several of 
the most commonly used crypto devices. It also provides 
red/black isolation for timing and control lines. 

Both synchronous and asynchronous data terminal 


Cipherbit Link Encryptors 


This DES link encryptor family comprises three models: 
1027-13, 1000-11 and 1064-01. The model 1027-13 is 
certified by NSA for use with UNS-R data. It is protocol 
independent and can be used with all point-to-point, 
multidrop, leased line and dial up networks. Synchron- 


Cipher X 800 Data Encrption 
Device 


The Cipher X500 is a data encryption set for use at 
synchronous speeds up to 64kbits/s and asynchronous 
speeds up to 19.2kbits/s, It is designed for use over telex 


CSD 280 Tactical Voice Security 
Device 


The CSD 280 series of communication security devices 
is designed for use with any narrow-band communi- 
cation system, particularly hf/ssb. The pseudo-random 
analogue ciphering technique used is controlled by 
non-linear digital codes and ciphers in both the time 
and frequency domains simultaneously. 

The CSD 280 is a complete system with modular 
hybrid construction used throughout. Other features 
include 18,000million key combinations, 1165-hour key 
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has a built-in 2400bits/s modem, an encryption device, a 
line powered telephone with autodialler and speaker 
phone, and a voice-facsimile-data switch. The system is 
designed to fit into a briefcase and contains a visi voice 
digitizer. The 4000 series meets Tempest standard 
NACSIM 5100A. 


Sir 


Manufacturer 
Time and Space Processing Inc, Santa Clara, California. 


Season 
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SVM-68, PCG-68 and CSD-68 secure voice ancillaries 


Synchronisation: self-synchronising 
Voice-to-digital conversion: cvsd 
Voice sample/transmit rate: 16kbits/s 
Mtbf: 5000h 

Temperature range 

operating: -40 to +85°C 

storage: -55 to + 125°C 

Height: 89mm 

Width: 95mm 

Depth: 38mm 

Weight: 0.43kg 


PCG-68 

Mtbf: 5000h 
Temperature range 
operating: 0 to +50°C 
storage: -20 to + 60°C 
Height: 146mm 


equipments are accommodated at speeds up to 
64kbits/s for synchronous devices and up to 1.2kbits/s 
for asynchronous devices, full duplex. Asynchronous 
terminals require the use of an optional async 
converter/time base generator which can be used with 
either a synchronous or asynchronous modem. An 
optional synchronous clock module is also available 
for operation with a synchronous terminal and an 
asynchronous modem. 


ous or asynchronous operation can be selected from 
the front panel. Key management is supported by up to 
140 keys and key changing can be accomplished 
remotely or via pre-programmed time intervals. Model 
1000-11 is similar to 1027-13 except that it adds a fourth 
method of key distribution and is not certified for UNS-R 
data. Model 1064-01 is similar to 1000-11 but offers 
modular RS-232C, RS-449 and V35 EIA interfaces. It is 


and teleprinter links, facsimile systems, computer 
networks, microwave and satellite links, and dedicated 
and dial-up lines. It has 4.01 x 10%°°° non-linear keys 
and stores up to 800 unique encryption keys. The Cipher 
X 800 has a proprietary key management system and 
operates in half or full duplex. 


depth, automatic and manual synchronisation, and 
half- or full-duplex operation. 


STATUS 
Introduced in 1983 and in production. 


TECHNICAL SPECIFICATION 

Key combinations: 1.8 < 10'° non-linear keys; 10 x 10’ 
user selectable keys, one million located behind front 
panel hatch 

Operation: vox-operated duplex, 2- or 4-wire hybrid 
systems; full-duplex on 4-wire systems; half-duplex for 
half-duplex radio systems 


Width: 102mm 
Depth: 45mm 
Weight: 0.69kg 


CSD-68 

Mitbf: 5000h 
Temperature range 
operating: -40 to + 85°C 
storage: -55 to + 125°C 
Height: 37mm 

Width: 66mm 

Depth: 99mm 

Weight: 0.34kg 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


The enclosure can mount two completely indepen- 
dent crypto adaptors. When equipped with one 
adaptor, it is referred to as DNE Model CAU-3300. The 
fully equipped two-channel version is the CAU-3400. 


Manufacturer 
Dataproducts 
Connecticut. 


New England Inc, Wallingford, 


designed for use in 64kbits/s circuits. It can also be 
configured to support a second secure channel which is 
time multiplexed with the main data stream. 


Manufacturer 
Datotek, Dallas, Texas. 


Manufacturer 
Technical Communications 
Massachusetts. 


Corp, Concord, 


Power supply: 12V dc power source supplied by 
associated radio, or through stand-alone 115/230V ac 
supply 

Temperature range 

operating: -30 to + 60°C 

storage: -40 to +85°C 


Manufacturer 
Technical Communications Corp, Concord, Massa- 
chusetts. 
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CSD 909 Digital Multi-dimensional 
Polycipher Security Device 


The CSD 909 security device can be interfaced with 
virtually any voice/data radio or telephone system to 


CDS 909 security device 


CSD 909A RPM Ciphering Device 


The CSD 909A RPM communications security device 
is designed to cipher vhf/uhf and hf/ssb radio 
transmissions. The device can also encrypt radio, 
teletype, facsimile and low-speed data links. 

It is designed for military and government appli- 
cations, providing -a maximum level of cryptographic 
security with 1.27 x 10° non-linear key (code) 
combinations and a split key management technique. 

The CSD 909A RPM is manufactured to Milspec 
standards and is designed to provide an mtbf of more 
than 10,000 hours. 


Manufacturer 
Technical Communications Corp, Concord, Massa- 
chusetts. 


CSD 3324A Secure Voice System 


The CSD 3324A system combines a voice digitizer, 
cipher unit and modem in one package. It encrypts 
voice over full duplex narrowband channels, and 


DDC-—575R Digital Data Cipher 
Unit 


The DDC-575R cipher unit is a commercial security 
device used for high-density data exchange with 
fail-safe security in full-duplex communication systems. 
It accepts and enciphers digital data and then 
deciphers the data stream at the receiving end. 

The DDC-575R interfaces with the TD-660 multiplexer 
and the baseband input/output of the communication 
terminal equipment, operating at a 576kbits/s data rate 
with pem data. This rate and modulation satisfy the 
input/output signal compatibility requirements of the 
TD-660 multiplexer. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Santa Ana, California. 


DLE-7000 Data Link Encryptor 


The DLE-7000 is a synchronous, full-duplex, protocol 
independent ciphering device that interfaces computer 
systems at the SDLC or BDLC level. While interchanging 
data across RS-232 or RS-422 boundaries the 


DNV—2000 Tactical Voice 
Encryptor 


The DNV-2000 is a half-duplex voice encryptor that 
transmits secure voice over narrowband radio channels. 
It operates over all types of hf, vhf, uhf and telephone 
networks. The audio bandwidth is 500Hz to 2.5kHz. The 
signal-to-noise ratio of the receiver combined with a 
tolerance for frequency offset of up to 75Hz and signal 
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a complex multi-dimensional polycipher technique 
for encryption. Analogue signals are digitised and 
processed by a transformation algorithm which con- 
serves bandwidth. This algorithm is under the control of 
a key generator having a depth of between 2 and 34 
years. After encryption the digital signal is converted to 
analogue, permitting transmission over narrow-band 
channels. 


TECHNICAL SPECIFICATION 

Synchronisation: in-band digital controlled fsk (1.6s) 
Frequency control: crystal-controlled oscillator 

Key combinations: over 10°° keys incl internal switches, 
coding plug and 262,144 keys selected by 6 front-panel 
thumbwheel switches 

Power supply 

basic unit: 11-15V dc 

Temperature range: -30 to + 70°C 

Relative humidity: up to 95% 

Height: 100mm 

Width: 290mm 

Depth: 355mm 


CDS 909 full-duplex version 


Manufacturer 
Technical Communications Corp, Concord, Massa- 
chusetts. 
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CSD 909A RPM security device 


asynchronous or synchronous data up to 2.4kbits/s. It 
has 4.01 x 10%948° non-linear keys and there is a choice 
of ciphering algorithm. 


Manufacturer 
Technical Communications Ltd, 
Massachusetts. 


Concord, 


DDC-575R digital data cipher unit 


DLE-7000 encrypts the data with a bit by bit, non-error 
propagating algorithm. The non-linear algorithm and 
burst synchronisation techniques are compatible with 
all terrestrial and satellite data communications up to 
64kbits/s. Applications for the DLE-7000 range from 
data circuits operating on hf radio to fibre optic 
transmission systems. The unit operates on a 8 to 15 


fades of up to one minute enable the DNV-2000 to 
establish communications in difficult environments. 
The DNV-2000 voice encryption is accomplished in 
the key generator driven, digital signal processor. 
The algorithms consist of a complex, nonlinear, 
pseudorandom key generator controlled by a digitally- 
implemented encryption algorithm. The coding scheme 
provides over 102" key combinations, and the encryption 
algorithm has over 10?” combinations per frame. The 
DNV-2000 has a three-level key architecture consisting 
of master keys, family keys and message keys. The four 


volts ac supply or with backup de and consumes 5 
watts. 


Manufacturer 
Datotek Inc, Dallas, Texas. 


dimensions of the encryption algorithm include time 
division, frequency division, band expansion and sense. 

The DNV-2000 features clear voice override, clear 
operation warning tone, automatic integrity testing and 
audio fidelity. The unit has been designed to US military 
specifications for immersion, shock and vibration. 

The encryptor can be interfaced to a military 
manpack radio and can be powered by the host radio 
or by an optional battery pack. It measures 64 x 241 x 
193mm and weighs 1.845kg. 


Manufacturer 
Datotek Inc, Dallas, Texas. 


DNV-2000 encryptor 


DSD 72A-SP Bulk Ciphering 
Device 


The DSD 72A-SP is a fully automatic on-line bulk 
ciphering device capable of interfacing to any high- 
speed data or multiplex network. When connected 
between the data sources and transmission equipment, 
the DSD 72A-SP operates in a full-duplex, synchronous 
mode and is transparent to the system. External clock 
signals taken from the data source automatically select 
correct operating speeds. 

Maximum security is provided by a PK®M (crypto key 
memory) non-linear auto-key ciphering technique. 


STATUS 
Introduced in 1983 and in production. 


TECHNICAL SPECIFICATION 

Number of key combinations: 10*' primary keys; 2.5 x 
10°” secondary keys 

Code depth: over 100 years 

Operation and baud rate: full-duplex, synchronous up 
to 2.1Mbits/s 

Power supply: 115/130V ac, 50-400Hz; 24V dc +20% 
Temperature range 

operating: -20 to + 70°C 

storage: -40 to + 85°C 

Height: 153mm 

Width: 432mm 

Depth: 356mm 

Weight: 11.3kg 


OPERATIONAL SPECIFICATION 

Vibration: to MIL-STD-810C, Method 514.1 
Transit drop test: to MIL-STD-810C, Method 516.2 
Relative humidity: to MIL-STD-750, Method 1038 
Emi: to MIL-STD-461 

Design criteria: to-MiL-STD-1472 

Mtbf: to MIL-STD-756 (> 10,000h) 


DSD 90 Series Hand-held Portable 
Data Encryption Device 


The DSD 90 is a hand-held security device which 
features simple operation and liquid crystal display of 
two complete lines of text. Operation of the unit is fully 
automatic, prompting the operator to first enter the key 
and then the plain or cipher text as appropriate. 

By pushing a button, the message is encoded and 
displayed in five-letter code groups by TCC’s non-linear 
auto key encryption technique. This technique is 
extremely complex, and no correlation can be made 
between plain and ciphered text. 

In a similar manner, a coded message can be 
decoded by a simple key stroke. The DSD 90 series is 
compatible with both the DSD 80 and DSD 100. 
Primarily designed for diplomatic use, the DSD 90 can 
also be used in tactical military applications. 


TECHNICAL SPECIFICATION 

Encryption technique: non-linear auto key with PK?M 
(crypto key memory) 

Code depth and keys: code depth over 100 years; 10®' 
primary keys, 2.5 x 10'7 secondary keys 

Temperature range 

operating: 0-40°C 

storage: -40 to + 60°C 

Height: 32mm 

Width: 248mm 

Depth: 117mm 

Weight: 1kg 


Manufacturer 
Technical Communications Corp, Concord, 
Massachusetts. 


DSD 100 Series Asynchronous 
Data Encryption Device 


The DSD 100 is an asynchronous half- or full-duplex 
data security device and Baudot automatic send- 
receive teleprinter for either on- or off-line operation. 
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DSD 72A-SP ciphering device 


Manufacturer 
Technical Communications Corp, Concord, 
Massachusetts. 


DSD 90 encryption device 


Operation is fully automatic, requiring no operator 
action beyond entering the operating key and operating 
mode from the teleprinter keyboard. The DSD 100 is 
designed for encryption and decryption of Baudot 
formated data from 50 to 200 baud. 

The DSD 100 is an encrypted teleprinter terminal 
containing tape reader, punch and printer. The 


encryption technique used is non-linear auto key 
featuring TCC's crypto key memory 


TECHNICAL SPECIFICATON 
Encryption technique: non-linear auto key with PK?M 
(crypto key memory) 
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Code depth and keys: code depth over 100 years; 10°" 
primary keys, 5 x 10'’ secondary keys 

Power supply: 115V ac, 56-64Hz; 230V ac, 48-52Hz 
Temperature range 

operating: 0 to + 40°C 

storage: -40 to +60°C 

Relative humidity: up to 95% 

Height: 182mm 
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Width: 640mm 
Depth: 823mm 
Weight: 16.7kg 


Manufacturer 
Technical Communications 
Massachusetts. 


Corp, Concord, 


DSD 100 Extel encryption device 


DVC-—2419 Digital Voice Cipher 
System 


The DVC-2419 provides digital voice cipher security 
over standard two-wire dial-up telephone circuits. 
Operational features include normal duplex telephone 
protocol. 

An advanced linear predictive coding voice digitising 
algorithm and a strategic level cryptographic module 
are housed in a single device. 

The DVC-2419 can be installed in a variety of ways to 
adapt to the user’s voice security needs. Installation 
options include single phone security or the installation 
of the unit at the pabx to provide security to an indefinite 
number of users. 

Key management options allow the security officer to 
select the method of key distribution that most closely 
matches established criteria. 

Other features of the DVC-2419 include internal full 
duplex modem, traffic flow security over dedicated 
circuits, compatibility with hf radio systems and voice, 
data or facsimile transmission equipment. 


Manufacturer 
Datotek Inc, Dallas, Texas. 


Integrated Secure Voice Terminal 


The Integrated Secure Voice Terminal (ISVT) is a single 
card unit combining a vocoder, data encryption device, 
modem, and a telephone to provide a means for secure 
or non-secure transmission and reception of voice and 
data at 2400bits/s over standard two-wire telephone line 


KG-—84A Data Encryption Unit 


The KG-84A is a US government-approved data 
encryption unit designed for a variety of tactical 
and fixed-plant applications. It is compatible with 


DVC-2419 voice cipher system 


circuits. It is designed as a desk-top unit for an office 
environment. 

The ISVT provides the capability for secure or clear 
end-to-end data communications with key-gun key 
variable entry, and is housed in a metal package 
designed to eliminate re-radiation.The unit weighs 
3.6kg and measures 89 x 304 x 228mm. 


Tempest-qualified personal computers, word pro- 
cessors, computer peripherals, and fax and teletype 
equipment. 


KG-—84C Telegraphy Encryption 
Equipment 


The KG-84C telegraphy encryption equipment is a 
lightweight, low power equipment for encryption/ 
decryption of tty and data traffic on dedicated 
links between various types of i/o devices and the 
KG-84/KG-84A via a variety of modems. It enables the 


user to transmit secure data via standard telegraphic 
equipment over existing data lines. 

The KG-84C is designed to be portable for use in 
tactical, mobile and protected locations, at all levels of 
command including vehicles, ships, aircraft and fixed 
plant environments. It has been fully qualified for severe 
environmental use. 

It can be rack-mounted and has the same external 
housing and connectors as the KG-84A. However, it is 
not a direct replacement. For field use, a carrying case is 


KY-—77 Secure Mobile Unit 


The KY-77 is the command and control model of the 
STU-111 family, designed to provide clear voice as well 
as high quality secure voice and data capability for 
mobile radio, radio/telephone, cellular radio, wideband 
digital networks, commercial telephone, and Autovon 
subscribers. The KY-77 is capable of direct interoper- 
ation with all members of both the STU-IIl and STU-II 
families and the andvt in the half-duplex hf mode. 


TECHNICAL SPECIFICATION 
Voice processor: government standard linear predic- 
tive coder (LPC-10) at 2400bits/s 


Modems (internal): 2400bits/s (FED STD 1005) half- 
duplex or full-duplex using echo cancellation; andvt 
compatible multitone hf modem (voice and data) 
Comsec sub-system: all cryptographic functions 
contained in a removable shirt-pocket-size module 
protected with multiple (up to 8) crypto-ignition keys 
Front panel display: 16-character display for pro- 
cedural, diagnostic and error messages 

Front panel keyboard: all user control and function 
selection via illuminated pushbutton switches. 


Temperature range 

operating: —30 to 60°C 

storage: -50 to +71°C 

Mtbf: 4000h ground mobile environment at 35°C 


STATUS 
Marketed in Italy by Italtel. 


Manufacturer 
E-Systems, Garland Division, Dallas, Texas. 


Manufacturer 
TRW Electronic Products Inc, 
Colorado. 


Colorado Springs, 


available. It can be operated by local control at the front 
panel or remotely controlled. A variety of modems, and 
i/o equipments can be used directly or through a data 
adapter, 


Manufacturer 
RCA Aerospace and Defense, Government Communi- 
cations Systems Division, Camden, New Jersey. 


OPERATIONAL SPECIFICATION 
Tempest: approved to NACSEM 5100 specifications 
Emi: MIL-STD-461 


Manufacturer 
RCA Aerospace and Defense, Communication and 
Information Systems Division, Camden, New Jersey. 


MC3 Multi-channel Crypto Controller 


The Multi-channel Crypto Controller (MC%) is the 
microprocessor-based integration of a time division 
multiplexer and a crypto controller packaged in one 
unit. It has been accredited as meeting the requirements 
of NACSEM 5100 and is on the US Government's 
preferred products list. It provides loss-of-sync detection 
and automatic control for certain cryptographic units. 
The multiplexer section is a full-duplex, character- 
orientated tdm which provides data transparency in 


Model 300 Dial-up Secure Voice 
Terminal 


The model 300 terminal consists of a-secure and plain 
text telephone, a TSP model 200 voice digitiser designed 
to meet Tempest requirements, a GFE crypto device and 
an optional 2400bits/s full-duplex, dial-up, two-wire 
modem. The voice digitiser converts the analogue 
voice signal from the secure phone to a 2400bits/s 
synchronous bit stream. The crypto device encrypts the 
digitised speech. The optional modem transmits the 
encrypted bit stream to the remote terminal. 


MX-—3000(V) Anti-jam Modem 


The MX-3000 is a microprocessor-controlled, pseudo- 
noise, direct sequence, spread spectrum modem 
providing anti-jam protection for digital communi- 
cations over US military and NATO satellite links. 

The MX-3000 interfaces digital baseband equipment 
to shf terminals via a 70 or 7OOMHz if carrier 
and provides the following jam-resistant full-duplex 
communication circuits: 75bits/s net order wire for 
critical control communications and net status infor- 
mation; link order wire for communications channel 
monitoring and 75bits/s communications with anti-jam 
communications channel for digital transmissions at 
discrete rates up to 32kbits/s. Tdma and cdma 
operating modes are selectable. 


MX-—9331A/URC Regenerative 
Repeater 


The MX-9331A/URC provides the data regeneration 
and radio control capabilities required in a digital 
secure voice tactical radio repeater station, The 
MX-9331A requires low power input, making it suitable 
for applications requiring portability and battery 
operation. It operates in push-to-talk transceiver radio 
nets and provides an automatic retransmission function 
without operator intervention. It is compatible with 
speech encryption equipment operating at either 16 or 
18.75kbits/s. The MX-9331A can directly replace the 
older HYL-3 regenerative repeater, providing improved 
performance in a smaller, more efficient unit with 
broader system application, interfacing to the same 
interconnecting cables. 


OTI Digital Voice Encryption 
System 


The OTI wide-band secure voice equipment upgrades 
existing uhf/vhf transceivers to a digital cryptographic 
voice communications system. 

The wide-band secure voice equipment employs 
voice processing units, at individual communication 
stations. Up to seven selectable keys, each 128bits 
long, permit compatible operation through controlled, 
assigned cryptographic channels. The transmitting 
voice processing unit converts the voice signal into a 
digital format and then encrypts the data prior to 
transmission. The received digitised information from 
the uhf/vhf transceiver is decrypted at the receiving 
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combining a mixture of asynchronous and isochronous 
port channels. Also, provision is made for the trans- 
mission of EIA control signals for each port. 

The MC? may be conditioned for operation without a 
crypto unit and directly interface a modem or digital 
network, This mode also permits cascading of MC% units 
to multiplex more than 16 ports into one synchronous 
aggregate data stream. 

The MC? is configured for a particular network 
application by setting port and trunk parameters via a 
user-supplied asynchronous ASCII control terminal at 
either end of the lines. Individual parameters for each 


TECHNICAL SPECIFICATION 

Features: Standard Western Electric 500 series tele- 
phone input for both plain text and secure communi- 
cations. Touchtone dialling on plain text telephone 
optional. Push-to-talk on secure phone optional. 
Push-to-talk disables microphone for use in areas with 
high background noise 

Voice digitiser: 2400bits/s operation 
optional) 

Frame rate: 44.4 frames/s 

Frame length: 54bits 

Dynamic range: > 45dB 

Bandwidth: 300Hz-3kHz 

Sampling rate: 6kHz 

Voice pitch range: 65-400Hz 


(4800bits/s 


TECHNICAL SPECIFICATION 

Number of channels 

1 full-duplex channel for net order wire plus net control 
data 

1 full-duplex channel for communications plus link 
order wire 

1 receive-only channel for satellite beacon 

additional communications channels (optional) 

1 transmit-only channel for late entry transmission 
(optional) 

Access: cdma or tdma, operator selectable 

Code rates: multiple rates, operator selectable 
Baseband data 

data rates: 75, 1200, 2400, 4800 and 9600bits/s code, 
synchronous or asynchronous; 4, 8, 16 and 32kbits/s, 
asynchronous 

teletype: serial or Baudot low-level balanced i/o per 
MIL-STD-188-114 
digital data: 
MIL-STD-188-114 


low-level balanced i/O per 


Manufacturer 
Magnavox Communications and Navigation Systems 
Division, Torrance, California. 


A relay station capable of automatic unattended 
operation is comprised of one MX-9331A and two radio 
transceivers. The relay station can be unattended since 
the MX-9331A is unclassified. Local monitoring of 
relayed. encrypted data can be provided by using a 
crypto equipment at the repeater site. The repeater also 
provides an operator with a break-in capability, 
providing either cipher or plain text communication 
from the relay site to the station at either end of the link. 

Operating with encrypted digital signals, the 
MX-9331A recognises a valid received digital input from 
one of the two radios, accomplishes timing recovery 
and data regeneration, and keys the transmitter of the 
repeating transceiver. In systems where different signal 
formats must be accommodated, the i/o ports of the 
equipment can be programmed independently for 
baseband or diphase signals, allowing the repeater also 
to function as a format converter. A timing ‘flywheel’ is 
provided to allow operation through propagation fades. 


voice processing unit and reconstructed into coherent 
recognisable voice. The claimed high fidelity level of the 
total process is said to permit identification and 
recognition of the speech characteristics of a known 
individual, further enhancing the security integrity of 
communications. All system elements provide for the 
immediate elimination of stored keys. 

The voice processing unit is the principal wide-band 
secure voice equipment unit. It digitises and encrypts 
voice messages for transmission (or vice versa) while 
continually testing for proper secure operation. The unit 
can be installed in aircraft, ground vehicles, ships and 
land-based control centres. An optional remote-control 
unit provides full control of the voice processing unit for 
installations where control panel space is limited, as in 
interceptor-type aircraft. All system components meet 
MIL-E-5400 requirements. 
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port and the aggregate are downline loaded to the 
other MC? and configuration information is stored in 
non-volatile memory in both units. 

Other features are the provision of status information 
on the control terminal, internal diagnostics, and fault 
location by progressive trunk and port loopbacks. 


Manufacturer 
Dataproducts New England Inc, Wallingford, 
Connecticut. 


Power supply 

voltage: 115V ac +10% 

frequency: 47-63Hz 

power: 100W max (incl optional modem, excl GFE 
crypto) 

Temperature range 

operating: 0 to + 50°C 

storage: -20 to +65°C 

Height: 870mm 

Width: 560mm 

Depth: 635mm 

Weight 

incl optional modem, excl GFE crypto: 72kg 


Manufacturer 
Time and Space Processing Inc, Santa Clara, California. 


MX-3000(V) anti-jam modem 


Signal acquisition and end-of-message recovery times 
are controlled and are sufficiently short to allow 
operation in disciplined data nets. 

A clear text retransmission mode is provided with 
automatic switching between cipher and clear text 
modes. 

The MX-9331A can be used with both vhf and uhf 
radios, It has been qualified for vehicular, manpack and 
airborne use and is type classified Standard A by the US 
Army. 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Philadelphia, Pennsylvania. 


The key fill device is a portable, tamper-proof device 
which electronically loads up to seven different keys into 
the voice processing unit. A usage counter monitors fill 
operations and key extraction requires the proper 
protocols and interfaces, thereby increasing security. A 
single key fill device will load any quantity of voice 
processing units. 

The microprocessor-based key transfer device gen- 
erates keys and loads key fill devices. The key transfer 
device also checks key fill device operational status, key 
content, and number of fill operations performed. An 
interactive device, the key transfer device prompts the 
user, facilitating fill operations and eliminating errors. 
The unit has self-test capability, and a single key 
transfer device supports any quantity of key fill devices. 

Special-purpose test equipment is available to 
support maintenance requirements. 
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The secure voice equipment is available as a direct 
replacement for US military communications equipment. 
The full military design provides security with over 3.4 x 
10°* unique cryptographic user keys. Special algorithms 
are provided for particular users. 


STATUS 
In service 


Manufacturer 
Ocean Technology Inc, Burbank, California. 


OTI secure voice equipment (left to right) voice 
processing unit, key transfer device, key fill device and 
remote control unit 


RF-—3990 Secure Voice Unit for 
RF-3090, AN/PRC-117, or 
AN/VRC-94A(V) Frequency 
Hopping Series Transceivers 


The RF-3990 digitally encrypted voice unit provides the 
RF-3090, AN/PRC-117 or AN/VRC-94A(V) series of 
vhf/fm full-band frequency hopping transceivers with 
voice encryption. The unit can be adapted for use with 
most other vhf/fm transceivers. 

It provides a security level of 3.77 x 10?? program- 
mable codes each having a code repeat length of 
millions of years. Other features include 16kbits/s voice 
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and data application, up to seven code storage 
capability, secure retransmission and emergency code 
erase, auto-clear override and design to full Milspec. 


STATUS 
Introduced in 1984 and in production. 


TECHNICAL SPECIFICATION 

Data rate: 16kbits/s (12kbits/s optional) 
Synchronisation: burst method, polarity immune, 95% 
probability of initial synchronisation at 10% ber 

Initial synchronisation time: 0.6s 

Codes: Harris encryption algorithm, 3.77 x 10 
possible orthogonal codes, random sequence repeat 
period of infinity 

Code memory: non-volatile 4 years minimum 


Satcom Secure Voice Terminal 


The satcom secure voice terminal (ssvt) adds a 
half-duplex digital secure voice capability to uhf radio 
and antenna systems such as the transportable satcom 
terminal. The terminal contains four major equipments: 
LPC-10 vocoder, comsec equipment, satellite modem, 
and power converters. Primary power input can be 28 
volts dc or 115/230 volts ac. 

The ssvt is packaged ina single, compact transit case 
and. operates on an AFSAT narrow-band non- 
regenerative channel or 5kHz portion of a wide-band 
channel. In an advanced version of the LPC-10, voice 
encoding provides superior intelligibility and voice 
recognition. 


Manufacturer 


Rockwell International, Collins Communications Sys- 
tems Division, Santa Ana, California. 


Satcom secure voice terminal 


Secure Satellite Command Link 


The secure satellite command link is designed to 
prevent unauthorised satellite command access. It uses 
advanced cryptographic techniques and a key concept 
which is analogous to a coded combination lock which 
constantly changes its combination. By such means, 
the system is said to reduce to 2°*°* the probability of 
discovering the key via sustained de-cyphering, and 
reduce to 2-®° the probability of a random command 
being accepted by the satellite. 

The system has four elements. The satellite command 
decryptor is installed in the satellite itself. It weighs 2.04 
kilograms. A ground encryptor unit functions as the 
system encryptor and can handle up to four satellites 
simultaneously. The key generator is used to load both 
the aforementioned unit, and a bench test equipment 
functionally tests the satellite unit prior to launch. 


STATUS 
In service. 


Manufacturer 
Ocean Technology Inc, Burbank, California. 


Ground encryption unit, bench test equipment (top and 
bottom left), with key generator and satellite decryptor 
(top and bottom right). 
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Power supply: drawn from radio 
Temperature range: -40 to + 70°C 
Immersion: to 0.9m 

Height: 165mm 

Width: 76mm 

Depth: 50mm 

Weight: 0.9kg 


OPERATIONAL SPECIFICATION 
Shock and vibration: to MIL-STD-810B 


Manufacturer 
Harris Corp, RF Communications Division, Rochester, 
New York. 


Single Card Vocoders 


Single card vocoders (scv) provide narrow-band 
speech processing for embedded applications. The scv 
utilises digital signal processors (dsp) to provide digital 


SM-6000 Audio/Data Switching 
Unit 


The SM-6000 is a family of secure and non secure 
audio/data switches for use in situations where there is 
a requirement for common control of switching between 


SR-800 Voice Privacy Unit 


The SR-800 voice privacy unit is a voice scrambler 
designed for operation with am, fm and ssb communi- 
cation equipment. Voice privacy techniques used are 
band-splitting, displacement, inversion/erect combi- 
nations and multiple coding. The SR-800 is supplied 
with a specific internal coding combination to maintain 


STT Portable Text Encryption 
System 


The STT is a portable communications/encryption 
terminal designed to protect text communication over 
unprotected telephone circuits. Available in three 
alternative models (STT-1, -2 and -3), STT interfaces 
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speech transmission and reception at a data rate of 
2400bits/s on a single printed circuit board. The 
algorithm approach used in the scv is linear predictive 
coding. The scv can be tailored in size, shape 
and interfaces to meet the needs of a specific 
communications terminal application. It provides an 


user stations, data terminals, crypto equipment and 
radio facilities. The switches will provide microphone 
bias voltage for use with land line telephones as well as 
ptt and key line levels for modems and radio keying. The 
SM-6000 can operate data from dc to 500kbits/s and 
audio from 125Hz to 3.5kHZz. It can have up to 32 data 
inputs, up to 80 audio inputs and the same number of 
audio and data outputs. It is Tempest qualified, has 


security from unauthorised listeners. A separate matrix 
code card is inserted in aconnector located on the front 
panel. Different code cards can be substituted for this 
card to provide code changing as required. 


TECHNICAL SPECIFICATION 
Speech bands: 5 

Codes 

with expanded code option: 3840 
with reduced code option: 128 


directly with a telephone or radio circuit and a wide 
variety of commercially available printers. 

Companion equipment — known as KL-43A, KL-43 
and KL-43C —- are Controlled Cryptographic Devices 
subject to US Government restrictions on access and 
purchase. The last is designed to meet NACSIM 5100A. 


TECHNICAL SPECIFICATION 
Display: 2 lines/40 characters 
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embedded function in various communications ter- 
minals. One current application is for integration into 
the JTIDS Class 2 terminal for the USAF. 


Manufacturer 
E-Systems, Garland Division, Dallas, Texas 


remote control and plug in expansion and operates to 
the RS-422 data format. It is qualified for an airborne 
strategic environment and operates from a 115 volts ac 
400Hz single phase supply. 


Manufacturer 
Amstar Electronics Group, Alexandria, Virginia. 


Power supply: +15 to + 28V dc; 115/230V ac, 47-63Hz 
Height: 127mm 

Width: 216mm 

Depth: 254mm 

Weight: 4.5kg 


Manufacturer 
Scientific Radio Systems Inc, Rochester, New York. 


Keyboard: qwerty 

Message size: up to 4000 characters 

Message format: Bell- 103; 300/1200 baud 

Power supply: 117-220V ac, 50-400HZz, or batteries 


Manufacturer 
TRW Electronic Products Inc, 
California. 


San Luis Obispo, 


STI-1 


STU-IIIl Secure Telephone Unit 


The STU-IIl is a telephone desk set which can operate in 
secure Or non secure mode at the touch of a button. 
The unit has dtmf or pulse dialling capabilities, a 
40-character lcd, and abbreviated calling. 


SVX-1000 Voice Security 
Terminal 


The SVX-1000 telephone voice security terminal is 
designed for encrypting conversations over the public 
telephone network. The terminal protects voice com- 
munications by converting normal speech into a digital 


Tempest Multi-line Telephone 


The MLP-1 multi-line telephone is Tempest-qualified to 
NACSIM 5100A. It offers 1 to 48 directory numbers by 
direct access or intercom as well as 19 designated and 
user defined feature keys. These feature keys are 


TURTLE Secure 
Videoconferencing Interface 
Equipment 


The Turtle secure videoconferencing interface equip- 
ment is able to transmit and receive in full-duplex mode 
in the frequency range 9.6kHz to 5MHz. The equipment 


STT-2 with acoustic adaptor and TP-40 printer 


The standard single line unit can be installed into all 
existing centrex, 1A2 key and most pabx telephone 
systems. The voice processor is the enhanced govern- 
ment standard linear predictive coder and an internal 
modem operates at 2400bits/s V.26. The unit measures 
133 x 349 x 304mm and weighs 5kg. It requires a 
power input of 110 volts ac and is Tempest certified. 


format and encrypting it with a complex non-linear 
coding algorithm. The unit has a built in cvsd voice 
digitizer and 12 bit modem. The SVX-1000 measures 81 
x 248 x 299mm and weighs 2.9kg. 


expandable by use of a second feature key. There is one 
button microprocessor control of all station functions. 
The 2 line, |6 character display gives time, day, date and 
pertinent call information. The unit has a_ built-in 
speaker and microphone for ringer and speakerphone, 
and there is independent software control of volume to 
handset, ringer, speakerphone and auxiliary audio 


is microprocessor controlled and interfaces with KG-81 
or KG-94. It has self test capability, internal bit error 
check and board level maintainability. Designed to 
Tempest standards, Turtle has a remote control option 
and is rack mountable. 


STATUS 
Bought by US Department of Defense. 


STT-3 with back strap removed 


STATUS 
NSA contract for 50,000 rising to 500,000 units. 


Manufacturer 
RCA, Camden, New Jersey. 


Manufacturer 
Motorola Inc, Schaumberg, Illinois. 


output. Other features include internal 1200 baud 
full-duplex modem, battery backed memory for speed 
dial numbers and press-to-listen or press-to-talk 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


Manufacturer 
Northrop, Annapolis, Maryland. 
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VDC 4824T Voice Digitizer 


The VDC 4824T voice digitizer performs high speed 
processing of voice to provide real time full-duplex 
digital voice transmission at 2400 or 4800bits/s. The 
built-in proprietary algorithm also supports trans- 
mission of telephone signals including rotary/dtmf 


VP-—100 Voice Encryption Unit 


The VP-100 is a voice encryption device utilising time 
and frequency division scrambling. The voice signal is 
band-split, encoded and output in a random fashion at 
a normalised frequency. The unit is cryptographically 
secure, and eliminates all syllabic content in the 
encrypted mode. 

Features include: time and frequency division scram- 
bling; 10’ key variables; key variables entered via 
hexadecimal keypad or with use of public key feature; 
in-band digital controlled fsk synchronisation; lock 
protection for key variables; storage of eight key 
variables with battery back-up; extensive self-test 
capability and clear/private/local/remote operation. 


VP-110 Voice Encryption Unit for 
Airborne Applications 


The VP-110 is a voice encryption device utilising time 
and frequency division scrambling. The voice signal is 
band-split, encoded, and output in a random fashion at 
a normalised frequency. The unit is cryptographically 
secure, and eliminates all syllabic content in the 
encrypted mode. 

Features include: time and frequency division scram- 
bling; 10'° key variables; key variables entered via 
hexadecimal keypad or with use of public key feature; 
in-band digital controlled fsk synchronisation; lock 
protection for key variables; storage of eight key 
variables with battery back-up; extensive self-test 
capability and clear/private/local/remote operation. 


TECHNICAL SPECIFICATION 

Code combinations: 10° 

Encryption method: time and frequency division 
scrambling. Voice is band-split, encoded and output 
randomly 


VP-110 Voice Encryption Unit for 
Vehicular Applications 


The VP-110 is a voice encryption device utilising time 
and frequency division scrambling. The voice signal is 
band-split, encoded and output in a random fashion at 
a normalised frequency. The unit is cryptographically 
secure, and eliminates all syllabic content in the 
encrypted mode. 

Features include: time and frequency division scram- 
bling; 10'° key variables; key variables entered via 
hexadecimal keypad or with use of public key feature; 
in-band digital controlled fsk synchronisation; lock 


XMP Series Ciphering Message 
Processors 


The XMP product line is designed to provide strategic 
level cryptographic security for tactical and strategic 
message traffic. XMP equipment utilises a proprietary 
key generator which the user can customise. 

The XMP-500 is a ciphering terminal. Battery 
operated, the unit is designed for low traffic volume 
under the harshest environmental conditions (submers- 
ible). Standard features include a 75 to 300 baud fsk 
keyer/demodulator for transmission via telephone or 
radio, 1800 characters of message memory (8000 
characters optional), a 24-character bi-directional 
display and QWERTY keyboard with dedicated edit and 
function keys. Password protection can be invoked. 
Extensive use of displayed prompts makes operation 
error free. Optional accessories include acoustic cups, 
radio interface cable, 80-column printer, DMX-100 hf 
modem and ac to dc converter. The unit, accessories 
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dialling information and on/off hook signals. The unit 
is Tempest accredited and meets NACSIM 5100A 
standards. 

The VDC 4824T supports both 2- and 4-wire pbx tie 
trunk operation and can be configured to operate as a 
2-wire extension station within a pbx. The digital output 
of the VDC 4824T can be RS-232C or MIL-STD-188C 
and can be field selected by the user. A second optional 


The equipment can be rack-mounted, or desk-mounted 
with the optional mounting enclosure. 


TECHNICAL SPECIFICATION 
As VP-110 airborne unit except: 
Height: 178mm 

Width: 483mm 

Depth: 531mm 

Weight: 13.6kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


VP-100 voice encryption unit 


Synchronisation type: in-band digital controlled fsk; 
new sync established for each transmission 
Synchronisation success: exceeds 99% for (s+n)/n 
> 10dB 

Channel requirement: radio channel or equivalent 
unconditioned telephone line with 400Hz-2.8kHz b/w 
Operation: half-duplex 

Audio interfaces: 600 ohm, -20 to + 10dB mW 

Ptt line: shorted (<200 ohm) for transmit; open (> 10k 
ohm) for receive 

Key line: relay contacts, 2A at 28V, closed for transmit 
Power supply: 115/230V ac at 50-400Hz; 12/28V dc 
Temperature range: -30 to + 55°C 

Relative humidity: up to 95% 

Height: 194mm 

Width: 124mm 

Depth: 319mm 

Weight: 5.5kg 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


protection for key variables; storage of eight key 
variables with battery back-up; extensive self-test 
capability and clear/private/local/remote operation. 


TECHNICAL SPECIFICATION 
As airborne unit except: 
Height: 223mm 

Width: 148mm 

Depth: 420mm 

Weight: 7.3kg 


Manufacturer 


Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


VP-110 vehicular encryption unit 


XMP 1500 message processor 


and spare paper and batteries can be housed in 
attache or military cases. 

The XMP-1500 is designed for medium traffic volume 
and for use in mobile (vehicular, airborne, shipboard) 
applications. Standard features include 25,000 charac- 


unit, the VDC 4824T-96, operates at 9600 baud but is 
otherwise identical. The digitizer requires a power input 
of 115 volts ac at 47 to 63Hz and consumes 100 watts. It 
measures 133 = 431 x 558mm and weighs 19kg. 


Manufacturer 
llex Systems Inc, Milpitas, California. 


VP-110 airborne encryption unit 


XMP-5500 vdu 


ters of message memory, astandard QWERTY keyboard 
with dedicated edit and function keys, a 40-character 
bi-directional display and multiple message control. 
Three communication ports (RS-232C, current loop and 
modem) are available for transmission/reception of 
cipher text over radio (hf, uhf, vhf) or telephone. Two 
additional ports for local hard copy printer and tape 
punch/reader are also standard. Up to 16 basic key 
codes are selectable by the operator for multi-network 
operation. Selection of key codes for decrypting is 
automatic. 

The XMP-1500 can be configured by the operator to 
meet a wide variety of transmission system variables 
via its control mode. Baudot or ASCIl codes and 
transmission speeds from 50 to 9600 baud are two of 
fifteen parameters that can be established. Displayed 
prompts and error messages are used to assure easy, 
error-free operation. Optional accessories include an 
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80-column printer, tape punch/reader and internal and 
external modems. 

The XMP-5500 is designed for high traffic volume in 
headquarters environments. Standard features include 
a full 305mm vdu, adjustable QWERTY keyboard with 
dedicated edit and function keys and 96,000 characters 
of message memory, Like the XMP-1500, the XMP-5500 
has five standard i/o ports and is configurable via the 
XMP control mode. A sixth port supports an internal 
telex interface board option. Additional features include 
automatic ‘spooling’ of messages when output to either 
a line port or a local (hard copy) port. This dramatically 
increases the efficiency and speed of the unit's 
operation. The unit makes extensive use of displayed 
menus and prompts. 


Manufacturer 
Datotek Inc, Dallas, Texas. 


XMP-500 portable cipher system 


525 


526 


Electronic Warfare 


SURVEILLANCE AND SIGNAL ANALYSIS 


DENMARK 


RX 4000 HF SSB/ISB Scanning are factory programmed. Up to 30 scan programmes STATUS 


Receiver can be specified and operated by the user. A 24 hour In service in non-tactical military applications. 
clock allows up to 24 automatic actions to be 
pre-programmed. Antennas can be selected from the Manufacturer 

The RX 4000 is designed for monitoring, surveillance keyboard and there is optional automatic start up of a Dansk Radio AS, Copenhagen. 

and communications use. It has 75 private channels tape recorder. The RX 4000 can be remotely controlled 

under operator control and other fixed channels which via a single telephone line or from a computer. 


FRANCE 


Thomson-CSF HF and VHF/UHF 
Radio Surveillance Equipment 


Thomson-CSF produces a family of basic equipment for 
radio surveillance applications in the hf and vhf/uhf 
frequency ranges. 

It has been designed on the following principles: 
adaptation to the development of transmission tech- 
niques (increasing use of high-speed transmission, 
bursts, frequency hopping); automation of the basic 
functions formerly performed by operators (recurrent 
surveillance, scanning), for operation in the local as well 
as remote modes; full remote-control capability for 
integration into systems within the framework of hf, 
vhf/uhf, or hf + vhf/uhf central processing appli- 
cations; integrated system functions to constitute work 
stations and independent systems (without using 
data-processing facilities); use in ground, fixed, semi- 
fixed or mobile as well as in airborne or shipborne 
applications; and advanced maintenance concept TRC243 hf receiver 
(high-power self-tests, modularity of components). 

The hf range (0.3 to 30MHz) includes the TRC243 
hf receiver with built-in recurrent surveillance, high 
sensitivity, remote-control facility, and a vif option; an hf 
panoramic adaptor which operates with the TRC243 
and provides if operation; and the TRC195 hf direction 
finder, also for use with the TRC243, which uses 
broad-base interferometry, a broadband antenna, has 
high operational capability and an operator’s aid 
terminal, and is available as small light-weight antenna 6 
version for mobile use. 

The vhf/uhf range (20 to 1350MHz) includes the 
TRC298A interception receiver which has a scanning 
rate of 1ms/channel, false alarm processing, a remote- 
control facility, and 2.7GHz extension; the TRC298B 
monitoriing receiver with a scanning rate of 20 ‘ , 
channels/second, a remote-control facility, and a er se 
2.7GHz extension; the TRC2981 panoramic adaptor fyi THOMSON-CSF TAC 298.4 
which is used as an operational spectrum analyser, " toe o 
operating in conjunction with the TRC298A or B, mm 
features rf and if operation and has an rf scanning rate 
of 30MHz/ms maximum; and the TRC296 vhf/uhf 
direction finder which features broad-base antenna 
interferometry, operates in three sub-bands (20 to 160, 
160 to 500 and 500 to 1350MHz), and is available in a 
small lightweight antenna version for mobile use. 


#8 THOMSON-CSF TAC 2987 
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Manufacturer oe se Sa 
Thomson-CSF, Division Télecommunications, Genne- 
Villiers. TRC298A receiver, with TRC2981 panoramic adaptor 


XR100 Comint Receiving System 


The modular XR100 vhf/uhf receiving system has been 
designed for surveillance and analysis of communi- 
cation signals (am, fm, cw or pulse) in the frequency 
range 20MHz to 1GHz (1.5GHz on request). It can be 
operated either as a manual, semi-automated or 
fully-automated system (computer controlled). The 
basic system consists of an XRP100 panoramic receiver 
and an XRA100 analysis receiver. Both types are 
equipped with the XRT100 series of rf voltage-tuned 
heads. 

The data-processing equipment is composed of a 
mini-computer with amass memory and a crt/keyboard 
console. The sweeping of the XRP panoramic receiver is XR100 comint receiving system 
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controlled according to the inhibited sub-bands and 
frequencies (permanent or temporary inhibition) and to 
the already detected transmissions. As soon as a 
transmission is detected, a vacant XRA analysis receiver 
is looked for and, when found, it receives the control 
messages for automatic tuning to this frequency. 
The XRP receiver sweeping then starts again. The 
crt/keyboard console is used for updating the list of 
sub-bands and frequencies either to be inhibited or 
more frequently swept. 

A system can be equipped with six XRA analysis 
receivers in a manual configuration, or more (up to 16) if 
automated. A direction-finding system (manual or 
automatic) can also be associated with the equipment. 

Design features and-objectives include: frequency 
automatic digital display on all receivers; 2400-baud 
multiplexed digital frequency signals between instru- 
ments (connections by a simple coaxial cable, or 
remote-control by modems on telephone line). Provision 
is madé for central operation between several receiving 
stations (for triangulation) and for coupling with a 
direction-finding system. The equipment is suitable for 
use in airborne, shipborne or ground-based systems. 


STATUS 
In series production. Stations are in operational use. 
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TECHNICAL SPECIFICATION 

XRP100 PANORAMIC RECEIVER 

Modes 

Panoramic (whole frequency range of rf tuning head 
displayed on 80 x 100mm crt) 

Partical (or sector) 

Panoramic/partical (uncalibrated) 

Panoramic/partical (calibrated) 

Analysis: digital read-out of centre tuning frequency 
with 5 digits during panoramic sweep or 6 digits in 
analysis mode 

Push-button transfer of this tuning frequency to 
selected analysis receiver XRA100 for manual mode 
Analysis mode: same specifications as analysis receiver 
(except loudspeaker) 

Dynamic range: 70dB 


XRA100 ANALYSIS RECEIVER 

Operates with same voltage-tuned heads as XRP100 
Digital read-out of frequency to be tuned (sent by chief 
operator in manual system) 

Digital read-out of tuned frequency (6 digits), am, fm, cw 
and pulse reception 

If bandwidths 

300, 50, 20 and 10kHz 

bfo and cor facilities (for magnetic recorder) 
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Sensitivity: -103 to -109dBm for 10dB (s+n)/n rates 
(depends on rf tuning head) 


SPECTRUM DISPLAY SECTION 

Sweep width: 0-3MHz 

Resolution: 10kHz 

Sweep rate: 20Hz 

Marker frequency 

at if: 30MHz 

loudspeaker or headphone monitoring 

Audio output power: 100mW (minimum) into 600 ohm 
load 

Audio frequency response 

20HZ-20kHz 

meter: signal strength 

Phase lock of tuned frequency (on quartz oscillator of 
frequency meter) 

Push-button link with chief operator (end of signal 
analysis) 

Possibility of automatic tuning on frequency sent 
by chief operator (semi-automatic mode) or by 
data-processing system (automatic mode) 


Manufacturer 
CIMSA-Sintra, Asniéres. 


GERMANY (FEDERAL REPUBLIC) 


Airborne VHF/UHF Comint 
System 


The airborne comint system is designed for the 
simultaneous handling of many signals in areas with 
relatively dense signal traffic. It comprises several 
mobile, airborne stations and a semi-mobile ground 
station for the evaluation of the collected data. During a 


Airborne Sigint System 


The airborne signals intelligence system consists of a 
comint position for signals in the 20MHz to 1GHz range, 
and an elint position for the 1 to 18GHz frequency 
range. 

The comint position uses the E1900/3 receiver and 
the PGS 1710 panoramic display to search for unknown 
emitters and monitor up to 100 preselected channels. 
Direction finding is performed by the AK1206/2 VU2 
Adcock antenna, the EP1650 df and the HP 9915 
computer used in conjunction with the E1900/3. Af 
signals can be researched for subsequent evaluation 
using the CR/160 recorder. 

The elint equipment is primarily deployed against 
radar targets. 


Manufacturer 
AEG, Ulm. 


Airborne SIGINT system installed in Dornier D028 


E800/2 Receiver 


The E800/2 is a reconnaissance receiver for the 10kHz 
to 30MHz frequency range. Microprocessor control 
allows presetting, memory management with scanning, 


E1600 VHF/UHF Receiver 


The E1600 receiver is a unit for radio monitoring in the 
vhf/uhf range up to 1GHz. 

It was designed specifically for operation in both 
mobile and fixed radio monitoring stations. The 
frequency range from 20 to 500MHz can be extended up 
to 1GHz without increasing equipment dimensions by 
inserting a module. 


four hour flight, for example, more than 5000 signals 
could be detected and recorded by the system 
automatically. 

Only one operator is required for the handling of 
the aircraft equipment. Detection and subsequent 
recording of signals is computer-controlled, with data 
being fully available to the ground station upon 
completion of the mission. The base of the system is 
a computer-controlled automatic receiver used for 


ELINT-Rack 


processing remote control signals, and bite. All normal 
types of vif and hf modulation can be handled. 


STATUS 
In service. 


For special purposes the E1600 is supplied for a 
frequency resolution of 100Hz instead of 1kHz. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, ASE, F3E, PON 

Frequency range: 20-500MHz (optional to 1GHz) 
Bandwidths: 5 from 7.5kHz, 15kHz, 30kHz, 50kHz, 
90kHz, 500kHz, or 1MHz 


COMINT-Rack 


COMINT-Antenna 


ZDm 


WB - Recorder 


detection of signals and this is supported by ten vht/uhf 
receivers tuned to active frequency channels and used 
for monitoring signals across the 20MHz to 1GHz 
bands. 


Manufacturer 
Rohde and Schwarz, Munich. 


Manufacturer 
AEG, Ulm. 


Noise figure: <9dB 

Frequency resolution: 1kHz (optional 100Hz) 
Frequency stability: 3 < 10°’ 

Height: 132mm 

Width: 433mm 

Depth: 465mm 

Weight: 14kg 
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Manufacturer 
AEG, Ulm. 


E1600 receiver 


E1700 Receiver 


A main feature of the E1700 is its immunity to large 
signals. It can be complemented with a passive 
automatically-locked preselector which further im- 
proves its reception properties, particularly for ship- 
borne operation. 

The E1700 is provided with a 30-channel service data 
memory. Plug-in modules are available for other modes 
such as isb, fsk, high data rates and diversity operation. 


TECHNICAL SPECIFICATION 

Modes 

A1A, A2A, A3E, R3E, H3E 

options: 6B8E, 6B9W, F1B, F3C, F7B 

Frequency range: 10kHz-30MHz 

Bandwidths: 7 out of 0.1, 0.15, 0.3, 0.6, 1, 1.5, 3, 5,6, +3, 
-3, +3.4, -3.4kHz (10kHz always as eighth) 

Oscillator noise: 146dB/Hz ‘ 

Height: 132mm 


EK085 Receiver 


The EK085 is a vif to hf receiver for monitoring and 
communications applications in the 10kHz to 30MHz 
frequency range. It allows the reception of am, ssb, 
Morse and teletype signals. Low pass, digitally tuned or 


ESM 500 Series VHF/UHF 
Receivers 


The ESM 500 family of equipment are microprocessor- 
controlled receivers for the vhf and uhf ranges (20OMHz 
to 1GHz) for applications primarily in radio detection, 
radio monitoring and radio surveillance. They include 
broadband desk-top receivers and, for use in computer- 
ised radio-detection systems, inexpensive hand-off 
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ESM 500 with EZP panoramic adaptor in common 
shockmount frame 
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Width: 483mm 
Depth: 465mm 
Weight: 15kg approx 


Manufacturer 
AEG, Ulm. 


E1700 receiver 


manually tuned filters allow a range of user-specific 
applications. With a low pass filter it has a typical noise 
figure of 9dB. Its intercept point without filter is typically 
35dBm. It can operate to X21, V24, V28, V10, V11 and 
MIL-STD-1553B interfaces. 


receivers with receive bands tailored to the frequencies 
of different radio services. 

Features include high sensitivity; high overload 
capability; low oscillator phase noise and tracking input 
filters; a wide dynamic range; fast tuning, non-volatile 
memory for all the settings associated with as many as 
99 frequencies; programmed scanning of any of the 99 
stored frequencies; bite for self-testing and automatic 
frequency scan in a preselected frequency range with 
selectable step size. The desk-top version ESM 500A 
(20MHz to 1GHz) is suitable for use in mobile stations, at 
manually or remotely controlled observer positions (for 
example, in master-slave operation, one master driving 
up to ten slave receivers without a controller), in 
semi-automatic systems or as a purely remotely 
controlled receiver in automatically or centrally con- 
trolled monitoring and df systems. 

Frequency tuning is by keyboard with a buffer 
memory and check display; by transfer from an internal 
memory; quasi-continuous by a rotary knob with 
magnetic locking and stepping increments dependent 
on the speed of turning; or it can be handled externally 
and remotely by way of an IEC (IEEE) bus or RS-232C 
interface. As tuning aids there are two pointer meters for 
indicating level and offset, plus a built-in if panoramic 
display that makes a signal visible before it is within the 
if receiving bandwidth. 

Real-time rf panoramic display up to a sweep width of 
500MHz is possible using the EZP panoramic adaptor. 

For simultaneous monitoring of a large number of 


Manufacturer 
Rohde and Schwarz, Munich. 
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ESM 517K 


hand-off receivers ESM 508K, ESM 517K and ESM 540K 
which, with their facility for centralised control and 
supply (as many as eight receivers in a group), can be 
used to form large-scale, multi-channel monitoring 
systems. The hand-off receivers are driven with 
sub-addresses, meaning that only one main address is 
required for each group. In this way an |IEC-bus 
controller can handle up to 120 receivers. 


Manufacturer 


frequencies in important radio bands there are the Rohde & Schwarz, Munich. 
ESM 1000 Receiver Family 


The ESM 1000 receiver family consists of receivers and 
control unit peripherals. For radio reconnaissance it 
detects narrow-band and broadband signals of all the 
conventional modulation modes in the frequency range 
from 20MHz to 1GHz. Adding the appropriate frequency 
converters and a broadband receiver, the range can be 
extended up to 18GHz. Its modular design makes the 
ESM 1000 family suitable for custom-tailored comint 
systems. As system controller, the ESM 1001 vhf/uhf 
receiver is able to manage up to 14 ESM 1002 slave 
receivers or 56 ESM 1003 broad-band receivers, as well 
as the EA 010 microwave converter system. Additionally 
the PCA 5 process controller can be used for remote 
control. Slave receivers and/or microwave converters 
can be remotely controlled, either by the ESM 1001 
alone, or, together with the PCA 5, over a distance of up 
to 1000m using a pair of bus extenders and a fibre optic 
or coaxial cable data link. 


Manufacturer 
Rohde & Schwarz, Munich. 
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ESM 1001 vhf/uhf receiver 


ESP Scanning Receiver 


The ESP automatic receiver ‘intelligently’ scans the 
frequency spectrum at a rate of 1000 channels per 
second in the range from 10kHz to 1.3GHz (up to 2.5GHz 
optionally available). 

It is designed for communications intelligence and 
radio monitoring and, in conjunction with other 
equipments such .as direction finders, monitoring 
receivers and printers, general-purpose radio monitor- 
ing installations can be established which are suitable 
for computer control and which provide high detection 
probability. 


Manufacturer 
Rohde & Schwarz, Munich. 


ESP receiver 


GA 082 Telegraphy Analyser 


The GA 082 telegraphy analyser is designed for 
automatic and high-accuracy measurement of all the 
parameters of telegraphy signals of F1B and F7B 
emissions as well as simultaneous display of the 
measurement results together with other essential 
information, The GA 082 can be used both as a 
stand-alone unit for manual operation and as a system 
unit for computer-aided radio-monitoring in military 
intelligence services. It performs the following main 
tasks with the aid of microprocessors: measurement of 
shift, measurement of baud rate, continuous analysis of 
transmission code, and recording of standard-code 
signals. 


Manufacturer 
Rohde & Schwarz, Munich. 


PSG1700/2 Panoramic Display 
Unit 


The PSG1700/2 panoramic display unit supplements 
the application range of AEG-Telefunken receivers. In 
conjunction with the vif/hf receiver E 1800/3 and vhf/uhf 
receiver E 1900/3, the PSG1700/2 is used to observe and 
analyse individual transmitter spectra. The unit has high 
frequency resolution and a large display range of signal 
levels. It can also be used for the identification of 
operating modes. 

An optional cursor function permits fast and exact 
tuning, even if the transmitter under observation only 
transmits briefly. 

The PSG1700/2 is designed for mobile operation and 
can be equipped with either a mains or battery supply 
unit, 


TECHNICAL SPECIFICATION 

Scan ranges 

hf receivers: 10kHz, 100kHz, 1MHz 

vhf receivers: 100kHz, 1MHz, 5MHz 
Resolution bandwidths 

hf receivers: 20Hz, 200Hz, 2kHz, 10kHz 
vhf receivers: 200Hz, 2kHz, 10kHz, 50kHz 


EL/K—1250 VHF/UHF Comint 
Receiver 


The EL/K-1250 is a synthesised receiver operating in the 
20 to 510MHz band. Its volume, weight and power 
consumption make it a basic building block for larger 
comint or ew systems. 

The EL/K-1250 demodulates am, fm, cw and 
ssb signals, employing four selectable if filters. Rf 
preselection by voltage tracking filters improves inter- 
modulation protection and spurious rejection. 

A fast tuning synthesizer settles within 500ys between 
any selected channels. Operation is under digital 
remote-control. 


STATUS 
In production for various countries. 


TECHNICAL SPECIFICATION 
Modes: am, usb, |sb, cw, fm 
Frequency range: 20-510MHz 
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GA 082 telegraphy analyser 
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PSG1700/2 panoramic display unit 


Frequency marker (cursor): receiver-controlled vertical 
line 

Amplitude input range: -107dBm to + 23dBm 

Display: 2 independent signal display memories with 
flicker-free 50Hz refresh rate 

Power supply: 110/220V ac, 45-66Hz; or 24V dc 
Weight: 11kg 


ISRAEL 


Frequency resolution: 1kHz 

Frequency accuracy and stability: +1ppm 

If bandwidth: 4 of following: 10KHz, 20kKHz, 50kHz, 
100kHz, 300kHz, 600kHz, 1MHz 

Noise figure 

12dB, 20-180MHz 

11dB, 180-510MHz 

Power supply: +5V/2A, +15V/800mA, +30V/50mA, 
-15V/100mA 

Temperature range 

operating: -20 to + 60°C 

storage: -40 to + 85°C 

Relative humidity: up to 95% 

Altitude: 10,000m 

Shock: designed to meet ', sine of 15g, 11ms 

Height: 193mm 

Width: 57mm 

Depth: 497mm 

Weight: 4.99kg 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


EL/K-1250 comint receiver 


Manufacturer 
AEG, Ulm. 
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EL/K—7032 Airborne Comint 
System 


The EL/K-7032 comint system is designed for electronic 
surveillance and interception of communications sig- 
nals within the 20 to 500MHz frequency range. 
Computer-controlled automatic operation enables a 
minimum: number of individual operators to carry out 
complex, multi-task comint missions. 

Features include computer-assisted signal search, 
acquisition and monitoring, interface to a comint 
direction finding set and control analysis station, and 
very fast automatic search with look-out channels. 


TECHNICAL SPECIFICATION 

Modes: am, fm (cw and ssb optional) 
Frequency range: 20-500MHz 

Frequency resolution: 1kHz (10Hz optional) 
If bandwidth: 10, 20, 50, 100kHz selectable 
Noise figure: 8dB typical 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


EL/K-7032 comint system 


EL/K-7035 All-platfiorm Comint 
System 


The EL/K-7035 comint system intercepts, monitors, 
locates, analyses and reports on radio communications 
in the 20 to 500MHz range. The basic post comprises 2 
to 4 comint receivers, 2 to 4 controllers, 2 to 4 dual 
channel tape recorders, 1 ruggedised computer, 1 if 
panoramic display and 1 time code generator/reader. 
The latter two items are optional. 

Each operator's position has independent search 
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and scan capability and access to df equipment. In the 
search and acquisition function the system can search 
up to 500 channels per second. It can also scan up to 
64 preset tasks. Detected signals are automatically 
monitored and evaluated. The system is able to localise, 
either automatically or manually, targets for later 
location analysis. The system is also able, by a simple 
software change, to become a training simulator. The 
EL/K-7035 is designed to meet MIL-STD-461 for emc. 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


EL/K-7035 operator's position 


EL/K—7050 Tactical 
Communications EW System 


The EL/K-7050 tactical communications ew system 
combines all passive comint tasks such as interception 
and direction finding with high power jamming. The 
standard system comprises a central intercept post 
installed in a S-280 shelter which accommodates a 
variable number of comint/df posts. Additional out 
stations installed in S-250 shelters are used to supply df 
and jamming capabilities. 

The central part of the EL/K-7050 is the signal 


EL/L—8351 Elint Trainer Simulator 


The EL/L-8351 is a trainer simulator, simulating up to 
270 emitters operating concurrently. Up to three signals 
can be simulated simultaneously at each receiving 
system bandwidth window. 

The simulator includes a simulation unit, a computer 


analysis module. This is based on a ruggedised 
personal computer and provides all comint functions 
including acquisition (spectrum search), interception 
(monitoring and storage), direction finding and analy- 
sis. On interception the system has a frequency range of 
0.5 to 830MHz hf and 20 to 510MHz vhf/uhf and can 
handle modulations of am, fm, cw, and ssb. In 
the direction finding mode frequency coverage and 
modulation types are the same. For jamming the system 
operates in hf(1.5 to 30MHz), vhf(20 to 100OMHz) and uhf 
(100-500MHz) with power outputs of 1000 watts, 1000 
watts and 500 watts respectively. The EL/K-7050 
requires a power input of 200 volts ac, 50Hz single 
phase. 


and an instructor's terminal. The simulation unit 
includes if signal sources, pri and pw modulators, 
amplitude modulators and a library of antenna 
patterns. 

The computer includes a scenario of 270 simulated 
signals operating concurrently with the operational 
software of the elint system. 

The instructor operates the system by a computer, 


CO-NEWS Communications Naval 
Electronic Warfare System 


The modular CO-NEWS system is designed to meet 
different communications esm requirements dictated by 
operational scenarios and warship roles. 


ITALY 


The system, in its basic configuration, ensures full 
surveillance in the vhf/uhf bands. It is fully automatic 
and consists of a lightweight antenna assembly, 
generally mounted on the top mast of a ship, and an 
operator console, normally located in an operations 
room below decks. The antenna assembly consists of 
three co-planar dipole arrays and a switching matrix. 


Manufacturer 
ELTA Electronics Industries, Ashood. 


alpha-numeric display and keyboard terminal. He can 
prepare a scenario run for several simulation hours and 
can interact with the system during training. 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


The operator console houses the system modules which 
include a surveillance receiver, a direction finding 
receiver, a computer, and displays for the presentation 
of measured data. 

Features claimed for the system include: continuous 
and automatic surveillance of the communications 
bands; 100 per cent intercept capability even of 


emissions of short duration; precise technical analysis; 
real-time data processing and presentation on dual- 
mode plasma displays; and real-time data exchange 
with on-board cic. 


STATUS 
In service. 


Manufacturer 
Elettronica Comunicazioni SpA, Rome. 


ELT/999 Airborne Comint System 


ELT/999 is a strategic communication surveillance 
system specifically designed for airborne applications. It 
is capable of fast surveillance to intercept emissions of 
short duration, handling communications in the vhf and 
uhf bands, direction finding and location of the 
detected emitters, and performing technical analysis of 
the intercepted signals and demodulating intercepted 
signals for the purpose of monitoring and/or recording 
of the intelligence information. The collected data is 
processed by the computer and presented to the 
operators on several displays including plasma displays 
for alpha-numeric, panoramic and graphic presen- 
tations and crt displays for if monitoring. 

The system is designed for medium-sized aircraft. It is 
of modular construction and can be configured to fulfil 
many different operational requirements for comint 
operation. 

The instantaneous surveillance coverage of the 
system against a typical emitter is of the order of 20 per 
cent greater than the geometrical horizon of the 
airborne platform. This means that at a flight altitude of 
1200 metres the coverage radius is approximately 
160km. 


HF-L-R Scanning Receiver 


The HF-L-R can be used as either a communication or 
search and intercept receiver and covers the 50kHz to 
30MHz frequency range in 10Hz steps. It has two 
independent microprocessor modules and is suitable 
for use either in a stand-alone configuration, or asa 
basic building block for a computer-controlled hf 
network. 

The receiver operates in am, cw and ssb modes. An 
internal fsk demodulator and an isb module are 
available as options. 

An input attenuator is automatically inserted when 
the input signal level exceeds the range of linearity. 
Sub-octave filters, automatically preset, increase the 
rejection of unwanted signals and avoid the receiver 
blocking. 

The receiver has a module capable of storing up to 99 
channels. For each channel, the most important 
parameters of the receiver operating condition can be 
stored in a non-volatile memory. 

The operator can read or write into the memory 
without interrupting the receiver operation. 

Three options are available: local control, extended 
control and remote control. The receiver can be 
remotely controlled in every operational function, 


R-1010 Remote-controlled 
VLF/LF/MF/HF-SSB/AM-FM 
Receiver 


The R-1010 is designed to cover any kind of reception 
mode and requirements in the 10kHz to 30MHz 
frequency range. It has been designed to meet specific 
targets such as surveillance, search, detection and 
analysis of the em emissions within the nominal 
Operational spectrum. Associated with other specific 
ancillaries it becomes the SR-1010 system, and is 
suitable for comint roles. 

The receiver is fully synthesised and features up to 
100 presettable channels in a non-volatile memory, 
solid-state construction, modularity, component inter- 
changeability, microprocessor logic driven functions, 
accessibility to all meaningful signals and circuit levels, 
self-diagnosis and monitoring, and remote-control of all 
functions. Management of the receiver can also be 
carried out through data-bus by a computerised central 
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CO-NEWS antennas 


A single supervisor can control the complete system 
while up to three operators perform monitoring tasks. 

The weight of the system depends on its configur- 
ation, but is approximately 900kg. 


STATUS 
In service. 


including diagnosis (up to failed module) and the 
read/write memory operation. 


STATUS 
In production and hundreds of units sold since 1986. 


TECHNICAL SPECIFICATION 

Modes: am, cw, tty, usb, Isb; JE; R8E; H3E; J2A; H2A; 
A1A; R2A; A2A; ASE; F1B; B8E; J2B; BOW; F3E 
Frequency range: 50kHz-30MHz in 10Hz steps; 500kHz- 
30MHz full performance 

Frequency stability: 10°°/24h; 2 =x 10° from -10 to 
OL 

Frequency setting: quasi continuous by single flywheel 
tuning knob; digital entry by numerical keypad 

Preset channels: up to 99 with associated mode 
Sensitivity (for 15dB (s + n)/n) 

cw: 300Hz, better than 0.5yV 

ssb: 3kHz, better than 1yV 

am: 6kHz, 60% better than 1.5yV 

Mtbf: 10,000h 

Power supply: 21-30V dc; 200-240V ac, 45-65Hz 
Consumption: <60W 

Temperature range 

operating: -25 to +55°C 

storage: -40 to + 70°C 


control within a communication and/or ew integrated 
system. 

Additional optional features include antenna pre- 
selection, F1B demodulation, uusb and ulsb (four isb 
channels), noise blanker, antenna diversity module in 
F1B, and 1Hz tuning step. The equipment is also 
capable of automatic scanning of the whole frequency 
range or of sub-ranges, signal analysis, priority listing of 
channel surveillance, and interface with recording 
media. 


STATUS 
In production since 1985. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, H2A, J3E, R3E, B8E, H3E, F1B with 
external modem, F3E optional, F3C 

Frequency range: 10kHz-30MHz 

Tuning: fully automatic at 10Hz steps. Through 
keyboard with possibility of continuous adjustment by 
knob, with resolution dependent on rotation speed 
Preset channels: 100 in non-volatile memory 
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CO-NEWS operatoy console 


Manufacturer 
Elettronica Comunicazioni SpA, Rome. 
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HF-L-R receiver 


Relative humidity: 95% at 40°C 
Height: 133mm 

Width: 483mm 

Depth: 494mm 

Weight: 27kg 


OPERATIONAL SPECIFICATION 
Temperature/humidity: MIL-STD-810C Method 501.1/I, 
502.1/| and 507.1/lI 

Vibration: MIL-STD-810C Method 514.2/X 

Shock: MIL-STD-810C Method 516.2/| 30g/11ms 
Emi/rfi: MIL-STD-461/462 


Manufacturer 
Telettra SpA, Milan. 


Frequency stability: +10°7/6 months, 5MHz internal 
standard 

Sensitivity 

ssb: 1yV rms 

cw: 0.5yV rms (800Hz band) 

Image/if rejection: 100dB 

Power supply: 115/220V ac + 10%, 45-65Hz 
Consumption: 100VA 

Temperature range: -10 to + 50°C 

Relative humidity: up to 95% 

Height: 150mm 

Width: 441mm 

Depth: 480mm 

Weight: 20kg 


Manufacturer 
Elmer, Pomezia. 
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SR-1010 VLF/LF/MF/HF Comint 
Spectrum Ranging Receiver 
System 


The SR-1010 receiver system is designed for the comint 
role in the electromagnetic spectrum ranging up to the 
upper limit of the hf band. The basic element of the 
system is the R-1010 receiver equipment, assisted by a 
number of ancillary units 


SR-1010 receiver system 


SR-1090 VLF/LF/MF/HF-SSB 
Analysis and Interception 
Receiver System 


The SR-1090 system enhances the capabilities of the 
SR-1010 in comint applications. In addition to the 
SR-1010, the system includes the SP-913/A vIf/hf 
preselector, the SP-1284 tty if demodulator, the 
D-031 panoramic adaptor unit and the TC-1090 
remote-control unit 

The receiver system can be integrated with several 
other units, including audio and if recorders, if 
demodulators, computer, data modem or external 
reference standard generators. 

Technical analysis as well as intelligence gathering, 


SR-1126 VHF/UHF Search 
Receiver System 


The SR-1126 is a receiver specifically designed for ew 
purposes. It is capable of real-time detection of 
emissions over the whole nominal frequency range with 
almost 100 per cent possibility of detecting signals as 
short as about one second. The scanning speed 
ranging from 20,000 to 80,000 channels per second 
(with a typical figure of 40,000) is made possible by a 
combined sequential and simultaneous search, each 
channel being 25kHz wide. 

The system consists of three main component 
units: the receiver unit, the processing unit and the 
input/output unit (display and control keyboard). The 
receiver and processor can be fitted remotely from the 
input/output unit. 

Features of the SR-1126 include: real-time detection 
of channel occupancy within the whole frequency 
range or sub-ranges; activation of further ew action 
(such as analysis, df, recording, jamming) in automatic 
mode; capability to provide historical and statistical 
presentation of the gathered data; capability of 
self-operation and/or management of a full ew system, 
both in comint and in tactical configuration; integration 
with other similar ew systems and the ability to interface 
with communication systems; and bite. 


STATUS 
In production since the beginning of 1982 for the armed 
forces of Italy and other countries. 


TECHNICAL SPECIFICATION 
Frequency range: 20MHz-1.02GHz 
Resolution: 25kHz 


SR-1195 VHF/UHF Analysis 
Receiver System 


The SR-1195 operates in the 20MHz to 1GHz frequency 
range, and can receive a variety of communication 
signals. It is suitable for ew applications in airborne, 
shipborne and ground (fixed/sheltered/vehicular) in- 
stallations. It can be operated as a single self-sufficient 
receiver for reception as well as for search purposes, or 
integrated into a system. The SR-1195 provides 
technical analysis of received communication signals, 
results of which consist of the presentation of the 
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This configuration provides the capability to improve 
signal discrimination and analysis and, more generally, 
to perform ew in esm passive role against communi- 
cation signals, not only as an autonomous self- 
managed system, but as an integrated part of a wider 
and multi-purpose ew complex. 

Technical analysis as well as intelligence gathering is 
possible both in real and deferred time, in the latter due 
to the recording facilities at if and audio levels. 


STATUS 
Under development for the Italian Navy. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, H2A, RSE, J3E, B8E, H3E, F1B with 
external modem; F3E optional 

Frequency range: 10kHz-30MHz 

Tuning: fully automatic at 10Hz steps. Through 
keyboard with possibility of continuous adjustment by 
knob 

Preset channels: 100 in non-volatile memory 
Frequency stability: +1 <x 10°’/6 months 

Sensitivity 

ssb: 1yV rms 

cw: 0.2uV rms (300Hz band) 


both real-time and off-line, are achievable even in 
interference conditions. 


STATUS 
Developed for the Italian armed forces. 


TECHNICAL SPECIFICATION 

Modes: A1A cw, A2A mew, ASE am, J3E usb/Isb, B8E isb, 
F1B fsk (optional), F3E fm (optional), F4 facsimile 
Frequency range: 10kHz-30MHz 

Tuning: fully automatic at 10Hz steps. Through 
keyboard with possibility of continuous adjustment by 
knob 

Desensitisation: up to 10V rms/50 ohms for inter- 
ference signals 10% off tuned frequency (provided by 
associated preselector unit) 


Image/if rejection: 100dB minimum 

Intermodulation 

in band: 35dB minimum below 250mV rms (2-tone) 

out of band: 80dB for 100mV rms (3rd order) at 30kHz 
off-frequency 

Outputs 

audio: 3 balanced lines -20 to +10dBm adjustable 
(other 3 lines for isb optional); phone, 30mW/600 ohms; 
loudspeaker, 4W max 

if: if 1.5MHz preselective; if 500kKHz preselective; if 
120kHz for recorder; if 

vco: 1st and 2nd vco 

Power supply: 115/220V ac + 10%, 45-65Hz 
Consumption: 100VA 

Temperature range: -10 to + 50°C 

Relative humidity: up to 95% 

Height: 160mm 

Width: 450mm 

Depth: 500mm 

Weight: 16kg 


Manufacturer 
Elmer, Pomezia. 


Rf bandwidth and rf level displayed (provided by 
associated panoramic adaptor unit) 

rf bandwidths: 2MHz, 200kHz, 20kHz 

rf level: 1pV to 1V rms 

Remote-control and monitoring: via serial interface 
RS- 232C/RS-422A and/or parallel data bus IEEE 488 
Power supply: 115/220V ac + 10%, 45-65Hz; or 28V dc 
+10% 

Temperature range: -10 to +50°C 

Relative humidity: up to 95% 


Manufacturer 
Elmer, Pomezia. 


SR-1126 components 


Noise figure: 12dB max 

Input range: 80cB typical 

Input impedance: 50 ohms unbalanced 

Scanning speed: 20,000-80,000 channels/s (40,000 
typical) 

Entering of data commands: by dedicated keyboard 
Frequency stability: 1 <x 10°’ max 

Power consumption: 300W max 

Temperature range 

operating: -40 to +71°C with cooling air temperature 
below + 55°C 
storage: -40 to + 85°C 
Shock: 15g. 11ms, 
shockmounts 
Receiver unit: 1 atr long 
Processing units: 1 atr short 
Weight (overall): 43kg approx 


receiver units installed on 


frequency spectrum and measurements of the signal's 
main parameters (carrier frequency, type of modulation, 
level etc). In addition, by demodulating the processed 
signals, signal intelligence content can be analysed. 
Either manual or automatic operation is possible, the 
latter allowing surveillance on a number of memorised 
channels (up to 100) by automatic cyclic scanning. 

The SR-1195 can operate as an analysis receiver of 
an esm system in association with search and df 
equipment, or as a channel occupancy monitoring 
receiver of an ecm system, in association with a 
jammer, performing the ‘look-through’ operation. As an 
independent unit, the SR-1195 can be used in a 
low-speed search and analysis role. 


CONTROL PANEL 
Height: 124mm 
Width: 146mm 
Depth: 165mm 


DISPLAY UNIT 
Height: 200mm 
Width: 254mm 
Depth: 242mm 


Manufacturer 
Elmer, Pomezia. 


The SR-1195 system includes receiver unit R-201, if 
display unit D-121, control unit CP-1020, and power 
supply unit PS-1002. All units, except D-121, feature 
standard arinc dimensions. The units are mutually 
compatible; all external connections are available on 
the receiver unit. 


STATUS 
Entered production in 1984. 


TECHNICAL SPECIFICATION 

Frequency range: 20MHz to over 1GHz 

Tuning: digital, at 10OHz minimum step 

Surveillance on preset channels: up to 100 channels 


Tuning time: 2ms max (200ys if 100 and 10Hz digits of 
frequencies are not changed) 

Noise figure: <8 to <12dB 

Input impedance: 50 ohms unbalanced nominal 
Frequency stability: 1 x 10° 

Demodulators: am, fm, ssb, cw, pulse 

Audio outputs 

local headset, recorder, remote line: 10mW 
loudspeaker: 2W. 

Power consumption 

+ 28V dc primary power: 220W 

220V ac primary power: 250W 
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Temperature range (if display unit) 

operating: -40 to +55°C 

storage: -40 to +71°C 

Temperature range (other units) 

operating: -40 to +71°C provided cooling air tempera- 
ture < + 55°C 

storage: -40 to +85°C 

Receiver: 1, atr 

Ac power supply: *, atr 

Weight (overall): 35kg 
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IF DISPLAY 

Height: 254mm 
Width: 200mm 
Depth: 242mm 


CONTROL UNIT 
Height: 142mm 
Width: 145mm 
Depth: 115mm 


Manufacturer 
Elmer, Pomezia. 


1995 VHF/UHF Receivers 


The 1995 vhf/uhf synthesised receivers can be used 
by the military for surveillance and point-to-point 
communication. 

There are two variants — the 1995/1 for the 20 to 
470MHz range, and the 1995/2 for the 20MHz to 1.1GHz 
range. A choice of seven bandwidths from 3kHz to 
6MHz, selection of am, fm, usb, Isb, cw, and fsk/telex 
modes, bfo offset and three agc time constants is 
available to the operator and can be stored with the 
frequency in 99 channels. Channel scanning and 
frequency sweeping is available at ratios determined by 
the operator and channel information can be modified 
and stored without breaking into a monitored channel. 
All stored information is retained for at least 48 hours in 
the event of a mains failure. The equipment measures 
133 x 483 x 490mm and weighs 19kg. 


Manufacturer 
Eddystone Radio Ltd, Birmingham. 


5050 VHF/UHF Multi-Receiver 
Monitoring System 


The 5050 is designed for monitoring and channel 
watching applications. The basic system comprises up 
to eight modular receivers each operating in the 25 to 
550MHz frequency band. This may be extended to 1GHz 
by the optional frequency extender. A common control 
module enables the parameters of each receiver to be 
set up and monitored individually and the system is fed 
from a common power supply. A standard feature is 
the IEEE-488 remote control interface which allows 
integration into more complex computer-controlled 


9036 VHF/UHF Scanning Receiver 


The 9036 vhf/uhf scanning receiver is intended primarily 
for deployment in am, fm and cw signal search and 
intercept roles. 

In operation the receiver can be set to scan over the 
entire 20MHz to 1.1GHz range in any sector down to less 
than 1MHz. An rf panoramic display is provided with 
40dB on-screen dynamic range, extended to 70dB by 
means of the rf gain switch. Display size is 98 x 122mm. 

A marker is provided which can be tuned to a signal 
of interest for rapid identification by means of the 
intercept button. This momentarily switches the receiver 
out of its scan mode, allowing the signal to be 
demodulated and its frequency displayed. 

The receiver can be switched to its manual tuning 
mode, in which case the frequency selected will be that 
of the marker. The receiver can then be retuned to any 
frequency within the 20 to 1100MHz range. 


STATUS 
In service. 


MA2232 HF Receiver Tuning Aid 


The MA2232 tuning aid for hf receivers is designed to 
provide operators of hf radio communication systems 
with an equipment for multi-signal analysis. It is claimed 
to enhance the operator's capability to perform efficient 
monitoring, surveillance and intercept procedures. It is 
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1995 receiver 


systems. The receivers have channel steps of 5, 12.5 and 
25kHz and a search speed of 10 seconds per megahertz 
in 25kHz steps. The system provides eight individual 
audio outputs which are suitable for direct connection 
to phones, recorders, and analysis and voice recog- 
nition equipment. The 5050 has an input voltage 
requirement of 115/230 volts ac. 


STATUS 
In production and in service. 


Manufacturer 
Amstar Electronics Limited, Coventry. 


5050 system 


TECHNICAL SPECIFICATION 
Frequency range: 20-1100MHz 


-Resolution: continuously tunable; display resolution 


10HZ-100MHz, 100Hz above 100MHz 
If bandwidths: 280 and 50kHz 
Sensitivity: <2,V for 10dB (s+n)/n 
If rejection: 50dB minimum, 70GB typical 
Image rejection: 80dB minimum 
Scan rate: 10-33Hz 

Power supply: 115/230V ac, 50-60Hz 
Height: 133mm 

Width: 424mm 

Depth: 483mm 

Weight: 16kg 


Manufacturer 
Amstar Electronics Products Ltd, Coventry. 


compatible with hf receivers that have a suitable if 
output facility. 

The operational performance of the MA2232 has 
been chosen to provide the basic requirements, without 
the need for larger crt-type analysers. This has resulted 
in a-unit which can be added to any current or future 
operator's receiving position. A feature is the ability to 


9036 scanning receiver 


read relative shift frequencies and spectral separation 
directly over a 40dB dynamic range of signal strength. 
The spectral information is presented on an Icd panel. 
The MA2232 is supplied as a 2U standard rack 
mounting unit and is intended to be positioned directly 
in front of an operator. The unit includes a power supply 
which permits operation from a110/230-volt ac supply. 
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STATUS 
In production and service. 


Manufacturer 
Racal SES Ltd, Burnham. 


MA2232 receiver tuning aid 
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PRS 3800 Communications EW 
Receivers 


The PRS 3800 range comprises three product variants 
to fulfill the roles of band-scanning and _ signal 
acquisition, analysis, and extraction of signal infor- 
mation content by manual monitoring. The receivers are 
said to represent a significant departure from existing 


concepts by using a high degree of common hardware 
to achieve all three functions. 

All versions are packaged identically in an atr- 
compatible case, and are designated the PRS 3830 for 
signal acquisition, the PRS 3840 for signal analysis, and 
the PRS 3850 for manual monitoring. 

All three versions of the receiver use common 
modules from rf input to the signal processor. The 
receiver rf performance is designed to be adequate to 
meet stringent dynamic range and tuning speed 


PRS 3830 receiver 


RA1794 HF/VHF/UHF Receiver 


The RA1794 is a ruggedised, compact, synthesised 
receiver designed primarily for communications ew 
operations in the 2 to 512MHz frequency range. 

It is normally controlled by a separate operator 
control unit, although it can be operated as a 
stand-alone equipment using the multi-function keypad 
which provides continuous tuning at various rates, 
direct frequency entry, selection and setting of up to 
100 frequency and mode channels, filter bandwidth, 
reception mode and other functions including a built-in 
test program. All display and metering functions are 
provided by an led read-out on the front panel. 


STATUS 
In production and in service worldwide including NATO 
countries. 


TECHNICAL SPECIFICATION 

Modes: A1A, A2A, R2A, H2A, J2A, ASE, R3E, H3E, J3E, 
F3E 

Frequency range: 2-512MHz 

Tuning: frequency entry by numerical keypad. Can also 
be stepped in programmed increments or fine tuned by 
up/down push-buttons 

Frequency stability 

type 9420 standard: ageing rate5 x 10°'°/24h 
Selectivity 

following filter options available as standard: 300Hz at 
-6dB points, 1.2kHz, 3kHz (always selected for ssb), 
8kHz, 15kHz, 30kKHz, 300kHz 

Power supply: 10-32V dc 

Consumption: typically 40W 

Temperature range 

operating: -10 to + 70°C 

storage: -40 to + 70°C 


MMA 2232 


requirements of signal acquisition, but, by using surface 
mount manufacturing technology, the receiver is 
claimed to remain competitively priced in its other forms. 
The receiver is available in 2 to 500MHz, 500MHz to 
1GHz or 2MHz to 1GHz versions. 

Signal acquisition is achieved by stepping the 
receiver in 200kHz steps, and performing fast Fourier 
digital transforms of each frequency slice to achieve 
high resolution within each step. 

A variety of algorithms can be implemented in the 
processor, which results in a range of performance 
trade-offs in dynamic range, resolution, and acquisition 
speed. The standard version, however, achieves resol- 
ution which equates to differentiating two tones spaced 
5kHz apart. 

The signal processor may also be programmed to 
analyse newly-acquired signals. Signal analysis takes 
two forms. Firstly, distinction of modulation mode which 
is achieved by examination of the characteristics of time 
domain and transformed frequency domain signals. A 
very low misclassification percentage is said to be 
achievable. The second function is quantitative, with 
the receiver being capable of making accurate 
measurements of the emission’s centre frequency, 
bandwidth and signal level. 

For manual monitoring, a variety of signal modes may 
be programmed in the demodulator signal processor. 
These include all normal speech modes, morse and fsk 
data. Signal (pre-detection) bandwidths are also 
programmed to be implemented by this processor. 
Software implementation means that the optimum 
demodulator for any new signal types may be rapidly 
incorporated. 


Manufacturer 
Plessey Military Communications, Havant. 
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RA1794 receiver 


Height: 205mm 
Width: 257mm 
Depth: 400mm 
Weight: 16kg 


Manufacturer 
Racal Communications Ltd, Bracknell. 


RA1795 VHF/UHF Receiver 


The RA1795 is a programmable synthesised receiver 
designed primarily for radio surveillance (comint) and 
ew operations in the 20MHz to 1GHz frequency range. 

Tuning is in 10Hz steps across the band, with 
reception of am, Isb, usb, fm, cw and pulse modes. It is 
supplied as a standard rack-mounting unit or in a 
bench-mounting cabinet. 

This receiver uses microprocessor techniques to 
provide a range of operational capabilities combined 
with a high degree of rf performance. These include 
automatic scanning of frequencies held in a 100-chan- 
nel memory, Comprehensive display of the receiver 
operating conditions and provision for external control. 
A selection of filters provides for the interception of all 
forms of transmission normally encountered in the 
vhf/uhf spectrum including wide-band radio relay 
systems. 

The RA1795 has IEEE 488 remote control facilities and 
is suitable for use in standard computer-based systems 
in both fixed and transportable station applications. 


RA1796 HF/VHF/UHF Receiver 


The RA1796 is a synthesised receiver designed primarily 
for ew operations covering the 2MHz to 1GHz frequency 
range in 10Hz steps. This gives coverage of the tactical 
hf, vnf and uhf bands which would normally be handled 
by a combination of receivers; it is also achieved without 
the use of plug-in heads. 

A 100-channel memory can be loaded with frequen- 
cies of interest together with associated receiver control 
settings after which channels can be accessed 
individually from the keypad or the tuning knobs. 
Automatic scanning of any of the channels can be 
carried out, the receiver pausing on each channel for a 
preset dwell time selected with the keypad. The receiver 
will also tune or step between preset frequency limits at 
a selected rate. In both automatic search modes the 
built-in cor can be set to stop the scan when a signal is 
detected, or to activate an external system (eg a tape 
recorder). 


STATUS 
In production and in service with NATO countries. 


TECHNICAL SPECIFICATION 

Modes: A1A cw, A2A mew, A3E am, F3E fm, A2A ssb 
(usb/Isb), J2A, R8E, ASH, A3J 

Frequency range: 2MHz-1GHz in 10Hz steps 

Stability; +5 =< 10°'°/24h or +3 x 10°9/24h after 3 
months continuous operation 


Racal Automated 
Communications Electronic 
Warfare System 


The Racal Automated Communications Electronic 
Warfare System (RACEWS) has been developed to 
combine an existing range of tactical ew equipment with 
small rugged computer systems. 

The additional computer assistance is designed to 
provide fast, highly automated signal acquisition, 
intercept, position fixing, information processing and 
display, jammer control, and command and control. 
The computer-assisted sub-systems are compatible 
with the existing range of equipment. 

Signal acquisition is achieved automatically by a 
computer-driven fast acquisition receiver sub-system 
which sweeps the selected frequency band in scan or 
list modes and reports signal activity. It displays the 
results of its search on a visual unit. 

Intercept is carried out using appropriate Racal 
receivers or the RS3153 tactical intercept system. The 
intercept operator is also equipped with a visual display 
terminal for access to the ew database and remote 
equipment control. 

Position-fixing is used in support of intercept 
Operations and is automated. An intercept operator 
tasks direction finding outstations using his keyboard 
terminal. The task is passed through the intercept site 
computer system by radio to the df outstation. Under 
computer control, the df outstation automatically takes 
bearings and returns the results to the intercept site. 
Here the bearings are computed to fix the target 
position, entered in the database and displayed to the 
intercept operator. 

The database is specifically designed for ew oper- 
ations. The primary retrieval key is a net identifier, 
preserved over changes of frequency, location, call sign 
and other characteristics. Secondary keys permit 
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RA1795 receiver 


Manufacturer 
Racal SES Ltd, Burnham. 


RA1796 receiver 


Manufacturer 
Racal Communications Ltd, Bracknell. 


Height: 205mm 
Width: 390mm 

Depth: 400mm 

Weight: 21kg 


RACEWS operator using MA1127 visual display terminal and MC3630 map display 
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access from other indexes. Users have a choice of 
design and layout, to suit individual requirements. 

The ew database is accessed by the MA1127 visual 
display terminal, provided to all system operators. It is 
also used for message handling, the preparation of 
reports using the word processing facility, and the 
remote control of equipment such as df sensors 
or jammers. The system has comprehensive menu 
structures and many single keystroke functions. 

A key element of the computer system is the 


$AT3311 HF Signal Analysis 
Terminal 


The SAT3311 terminal is an aid to search and 
monitoring operations in the hf spectrum with provision 
for technical signal analysis. It provides the search 
operator with an ability to detect and examine the 
structure of unusual or complex signals in addition to 
the more usual facilities provided by traditional monitor 
terminals. 

The terminal incorporates a crt which is used to 
display up to three traces simultaneously of any 
intercepted signal from a selection of time waveforms 
and instantaneous and averaged spectra. The dual and 
triple trace displays can also include spectra which are 
recalled for comparison purposes from a stored library 
of up to 50 signal patterns, relating to known types of 
signal or to unidentified transmissions still under 
investigation. In the case of fsk teleprinter transmissions, 
traffic content can be displayed and printed automati- 
cally. With these displays the operator can determine 
target signal parameters, including carrier frequency, 
type of modulation, the nature of the modulating signal 
and the type of information being transmitted. 

The terminal comprises an RA1792 synthesised 
programmable receiver covering the frequency range 
100kHz to 30MHz, an SA3302 digital signal processor 
unit (dspu) and an SA3301 operator control and display 
unit (ocdu) mounted in a single standard cabinet or 
console. An instrumentation recorder can be included 
as an option if off-line processing is required, and an 
optional ASCII printer can be provided for hard copy 
production of teleprinter traffic. 

The receiver, which is controlled directly from its front 
panel, provides an if output centred on 455kHz with a 
bandwidth of 16kHz for processing in the dspu. It also 
provides audio outputs to the loudspeaker or operator’s 
headset using the full range of filters and demodulators 
for audio monitoring. 

The SA3302 dspu is a microprocessor-based unit 
designed to accept a receiver if input at centre 
frequencies of 100kHz, 455kHz or 1.4MHz with 16kHz 
bandwidth. It processes the input signals using digital 
techniques. 

The SA3301 ocdu is a microprocessor-based unit 
containing a crt display and all the function keys 
needed by the operator. It sends control data to the 
dspu and receives signal analysis data in return via an 
IEEE 48 interface data bus. The data is then presented 
on the crt in the form of spectra or time waveforms 
together with alpha-numeric annotation including 
calculated signal parameters (eg baud speed), message 
text derived from demodulated fsk signals, data 


RS3153 Tactical ESM System 


The RS3153 is a ,nugged, tactical, intercept and 
monitoring system. It comprises two receivers (RA1794 
or RA1796), the MA1115 antenna switching unit, and the 
MA1116 operator processing and audio switching unit. 
All facilities are remoted to an operating position where 
the operator is provided with the MA1114 operator 
control unit, the MA1119 panoramic signal display unit 
and SR108A cassette recorders. A number of RS3153 
stations with intercom and data transfer facilities can be 
linked together. The MA1114 operator control unit 
provides all ‘contro! and display facilities for the 
operator, including control of receivers in manual 
or automatic search routines, control of recorders, 
selection of antennas and exchange of data with other 
operators. The RS3153 can be installed in armoured or 
wheeled vehicles. 


STATUS 
In production. In service worldwide. 


Manufacturer 
Racal Communications Ltd, Bracknell. 


RS3153 tactical intercept system 
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MC3630 ruggedised map display, which provides a 
topographical map of the operational area, overlaid 
with tactical information that has been gathered by the 
sensors. Positional information held in the database 
can be displayed on the map, permitting the operator to 
absorb a wide perspective of battlefield information 
from data that has been flowing into the database. 

The command and control system embedded in 
RACEWS provides data processing and storage, user 
defined distributed databases, user defined display 


formats, colour map graphics, message handling, 
remote equipment control, communications and system 
management. 


STATUS 
In production. 


Manufacturer 
Racal Communications Ltd, Bracknell. 


SAT3311 signal analysis terminal 


concerning the operational status of the equipment and 
‘menus’ for selecting the various operating functions. 

There are two storage facilities. One of these is 
provided to simplify operation by allowing up to six 
different sets of operating functions to be stored; any set 
can then be recalled at the press of a single key for 
dealing with a particular signal. The other storage 
facility comprises a library of up to 50 spectra. Any one 
of these can be shown on the crt in conjunction with the 
display of a current target signal and the two can be 
compared with each other for identification purposes. 

The maximum bandwidth displayed is 16kHz and 
there is a ‘zoom’ facility to provide a range of 
bandwidths down to 20Hz to permit examination of 
individual transmissions in detail. ‘Instantaneous’ and 
‘averaged’ spectra can be displayed, enabling the 
operator to identify and make allowance for spurious or 
unwanted interference, or to gain insight into frequency 
agile target transmissions. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Frequency range: 100kHz — 30MHz 

Display facilities: instantaneous spectrum, averaged 
spectrum, time waveform, demodulated fsk teleprinter 
text 

Power supply: 100 — 120 or 200 — 240V ac +10—-15%, 
45 - 60Hz : : 

Power consumption: 300VA 

Temperature range 

operating: -10 to +55°C 

storage: -40 to + 70°C 

Relative humidity: 95% at + 40°C (non-condensing) 


Manufacturer 
Racal Communications Ltd, Bracknell. 


Seeker 


The Seeker system provides a combined intercept and 
df capability within one mobile, vehicle installation. It 
incorporates intercept and df receivers, a df processor 
unit (MA1110 or- MA1122 see separate entries) and 
appropriate control and processing units. 

A df capability is provided from 2MHz to 1GHz. When 
two or more Seekers are deployed as a network, 
target position-fixing becomes possible by plotting the 
intersection of bearings. Antenna masts, generators 
and other ancillaries are transported in an accompany- 
ing trailer. 

The Seeker is essentially a simple, entry-level system 
for armies setting up an ew capability. 


STATUS 
In production and in-service worldwide. 


Manufacturer 
Racal Communications Ltd, Bracknell. 


Racal Seeker with vhf df antenna 
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Racal Seeker with MA1110 df processor (left) and RA1794 intercept receivers (right) 


UNITED STATES OF AMERICA 


1—1001 Phase Locked 
Oscillator/Synthesizer 


The 1-1001 phase locked oscillator (plo)/synthesizer is 
designed to offer precision and flexibility for analysis 
tasks. It is claimed that compensation for tape recorder 
wow and flutter, signal parameter measurements, 
frequency synthesis and signal demodulation can be 
accomplished with a high degree of accuracy. 

The 1-1001 has a wide tuning range with coarse and 
fine control so that it can be tuned and locked to the 
input signal directly. The unit can be tuned continuously 
over the 1 to 20MHz range. 

Three synthesiser-dividers are provided as standard 
equipment in each 1-1001. One synthesiser has nine 
decades and provides output frequencies as low as 
10°7Hz. A five-decade programmable divider is also 
included and can be used simultaneously with the 
nine-decade divider. This two-divider capability is 
important if two signals with different prfs are being 
analysed at the same time. The third programmable 


AN/ASQ-191 Radio 
Countermeasures Set 


The AN/ASQ-191 is designed to provide electronic 
support measures (esm) and electronic counter- 
measures (ecm) in the 225 to 400MHz range. It can be 
operated as a single unit, or the operator control unit 
can be detached providing a remote-control capability. 
The system operation is initiated and managed through 
the use of a keypad and crt display located on the 
operator control unit. 


MODEL 1-1001 
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71-1001 phase locked oscillator 


divider has three decades and is intended primarily for 
use in the plo feedback loop. All synthesisers can be 
used to operate on the plo output, the unit's precision 
internal clock, or on any external input signal in the 
frequency range between 100Hz and 20MHz. 


The AN/ASQ-191 had two basic modes of operation: 
command, control and communication counter- 
measures; and a standard communications mode. 

When operated in the communications mode, the 
equipment can be used for normal voice communi- 
cations or imitative communications deception (icd) 
applications. In the C’CM mode, the AN/ASQ-191 
provides communications monitoring capability or 
jamming capability against single-channel fixed fre- 
quency or slow frequency hopping communications in 
the 225 to 400MHz frequency range. 

Capabilities include scanning and display of target 
activity throughout the entire frequency range, portions 


STATUS 

In production since 1971. In military inventory 
Manufacturer 

Ultrasystems Defense & Space Inc, Sunnyvale, 
California. 


of the frequency range, or on selected frequencies. 
Scan speed is less than 150 micro-seconds in the 225 to 
400MHzrange, and look through is 6 micro-seconds. At 
the user's option, it scans and displays non-target 
activity. Potential target frequencies to be monitored or 
jammed can be stored in two independent target tables 
located in the system's volatile and/or non-volatile 
memory. In addition, the AN/ASQ-191 incorporates a 
selectable record mode which allows the operator to 
build a target table based on the spectral activity 
Recorded activity can be temporarily loaded or 
permanently stored in the current target table selected. 
Both target tables can be revised or edited by the 
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operator. Associated with each target table is a search 
table that can contain non-target frequencies of special 
interest to the operator. 

The built-in printer allows the operator to make a 
hard copy of table contents/activity and maintain a 
minute-by-minute record of monitored or jammed 
frequency activity. 

When utilised as an esm device, the audio content of 
the detected target signal is available to the operator 
and the target can be monitored or instantaneously 
jammed at the user’s option. The AN/ASQ-191 also 
features an automatic jamming capability that will jam 
all active targets or blind-jam all designated targets 
regardless of activity. Power outputs are 30, 100 or 400 
watts. The frequency modulation command allows 
selection of the type of signal used to modulate the 
transmitter during jamming operations. Variable single 


AN/TLQ-17A Countermeasures 
Set 


The AN/TLQ-17A countermeasures set has been 
designed to cover the hf/vhf portion of the frequency 
spectrum. Using a modular packaging concept it is 
available for Jeep, truck, shelter and helicopter 
applications. 

The equipment forms the basis of US Army EH-IH 
helicopter Quick-Fix 1 capability and will also be used in 
EH-60A Quick-Fix 11 aircraft. In its Jeep configuration it 
is known as ‘Traffic Jam’. 

Features include continuous hf/vhf coverage, stable 
synthesised receiver, wide-band solid-state transmitter, 
complete remote capability, microprocessor-controlled 
system operation, synthetic interactive crt display pan 
indicator and alpha-numeric display, and complete 
built-in test capability with crt read-out. 

Add-on equipment extends the set(99)s range inot 
the uhf frequencies. 


STATUS 

In service with US Marines and Army. The first EH-60A 
aircraft fitted with a Quick-Fix capability was handed 
over to the US Army in mid-1987. 


AN/TSQ-130(V)-1 All Source 
Analysis System/Sigint-EW 
Sub-system (Corps) 
(ASAS/SEWS(C)) and 
AN/TSQ-130(V)—2 Technical 
Control and Analysis Centers 
(Division) (TCAC(D)) 


The function of the Technical Control and Analysis 
Centers (Division) (TCAC(D)) is to provide essential 
elements of information, special requests for intelli- 
gence, sigint indicators, operational intelligence re- 
quirements and to support tactical missions by 
planning, controlling, and evaluating the use of ecm 
and sigint sensors. Mission tasking is received by the 
system from the division G-2 or G-3. The system 
then translates mission tasking into the technical 
management requirements and provides the planning, 
direction, co-ordination, control and evaluation of the 
various sigint/ew resources which are managed by the 
system. In order to evaluate how these systems are 
meeting the mission tasking, the sigint/ew sub-systems 
provide resource status which is maintained in the 
system to evaluate the effectiveness of the overall 
sigint/ew array of resources in meeting the tactical 
commander's requirements. 

Each of the sigint/ew resources provides reports in 
the various standard formats for electronic and 
communication emitters, their characteristics, their 
location and any information contained in their 
communications activity. Information is also provided 
on the effectiveness of jammers against a particular 
target in a particular area as required by the tactical 
combat objectives. The system and its operators then 
analyse and report on the information provided by the 
sigint/ew resources and identify traffic, locate targets, 
analyse the location of targets, correlate comint and 
elint data and provide analysis of the overall situation in 
the form of updates to the order of battle. Tactical 
reports are provided in near real-time to the supported 
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tone and broadband white noise modulation is 
generated internally. In addition to the built-in signals, 
an external modulation can be applied. Combinations 
of the three modulation types are also possible. 

The AN/ASQ-191 is based on the AN/ARC-171, US Air 
Force Growth Radio (AFGR) modular transceiver. 

Optional capabilities include additional high-power 
amplification and long-range remote control utilising 
modem information transfer via a wire or microwave 
link. 

The set measures 457 xX 483 x 584mm and weighs 
54kg. 


Manufacturer 


Rockwell International Corp, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


AN/ASQ-19 set 


TECHNICAL SPECIFICATION 
Modes 

search/lock-out 
priority/lock-out 
monitor/automatic 

scan/band sectors 

total 

Frequency range 

band 1: 1.5-20MHz 

band 2: 20-80MHz 

Effective radiated power: 550W 
Receiver tuning time: <1s 
Preselected frequencies: 256 
Prime power: 2.7kW 

Mtbf: 400h 

Mttr 

organisational level: 15 minutes 
intermediate level: 2h 


Manufacturer 
Fairchild Weston Systems Inc, Syosset, New York. 


AN/TLQ-17A countermeasures set 


commander and higher echelons in response to 
specific and general tasks of the commander, his staff 
and subordinate units. 

In addition to the sigint/ew collection and jamming 
systems, the system provides interfaces with the division 
commander and his staff at the Tactical Operations 
Center (TOC), interfaces between TCACs at adjacent 
divisions and between division and corps resources. 
These interfaces are supported by an array of wire, hf, 
vhf and uhf communication links which support both 
secure and non-secure voice, teletype and data link 
traffic. Interface formats include JANAP type 128, 
DOI-103 formats, AUTODIN Mode | protocols and other 
specialised formats depending upon the requirements 
of the collection and jamming resources involved. 

The US Army has an array of sigint/ew resources to 
provide information about the enemy's movers, shooters 
and emitters. At the division level, for example, 
direct support systems are Teampack, Trailblazer, 
AN/TRQ-32, Quickfix, TACJUAM and the AN/TLQ-17A. At 
the corps level, the general support systems are 
Guardrail, Quicklook and resources reporting into the 
Electronic Warfare Company. Sensors operated by the 
US Air Force and other organisations also provide data 
to support ground operations. 

The TCAQ(D) provides division commanders with an 
automated means of managing the sigint/ew resources 
so the tactical commander can ‘see’ the battlefield more 
effectively and exercise his ew options. 

The ASAS/SEWS(C) will interface with additional 
sigint sensors and ew systems which provide general 
support to the corps commander. It is also designed to 
interface with and support operations of TCAC(D)s. 

The system uses identically equipped standard 
military S-280 shelters. Each shelter contains three 
workstations which can be operated by any of the 
personnel assigned; typically a system supervisor, 
mission manager, situation analyst, target analyst and 
assessment analyst. Hardware and software are 
common to all stations and all personnel can operate all 
stations in all modes. Each workstation includes an 
LSI-11 military micro-computer which is downloaded 
with the software necessary to support the type of 
function to be accomplished at each workstation. 


In addition to the three workstations there are two 
sub-systems in each shelter. The adp sub-system 
provides a PDP-11/70 military central computer which 
interfaces with the three workstations, a magnetic tape 
unit, line printer and a moving head disc. The 
communications sub-system enables each operator to 
select from an array of voice, teletype and data link 
facilities in either a secure or non-secure mode. These 
facilities include: voice via wire, hf, vhf or uhf radio; 
teletype via wire or hf radio; and digital data via wire, vhf 
or uhf radio. In addition, an intercom sub-system 
enables any operator to talk with any other operator by 
voice or display screen-to-screen chatter. An audio tape 
unit can be patched to any operator's headset. 


STATUS 
Began entering service with US Army in 1982. 


TECHNICAL SPECIFICATION 

Power supply 

120/208V ac, 60Hz, 3-phase or 220/380V ac, 50Hz, 
3-phase 

30kW generator for each shelter 
Transportation: truck, tracked vehicle, rail, 
rotary-wing aircraft, aircraft (up to 15,000m) 
Temperature range: -32 to + 43°C 

Relative humidity: 85% 

Altitude: to 3000m 

Vibration: aircraft transport, 15-45Hz landing +2g 


ship, 


OPERATIONAL SPECIFICATION 

All systems comply with Tempest and non-stop 
requirements of NACSEM 5100 and NACSEM 5112 
Red-black isolation: in accordance with NACSEM 5200 
and MIL-HNDBK-232 

Electromagnetic: entire system self-compatible ac- 
cording to MIL-E-6051D and meets requirements of 
MIL-STD-461, Notice 2 


Manufacturer 
GE Automated Systems, Burlington, Massachusetts. 


AN/WLQ-—4 ESM System 


This classified esm system is in service with US Navy 637 
class submarines. 


Manufacturer 
GTE Government Systems, Mountain View, California. 


AN/WLQ-4(V) skeletal system looking aft outboard side 


AN/WLR-6(V) Radio Receiving 
System 


The AN/WLR-6(V) is a radio receiving system installed in 
submarines to intercept, analyse, record and evaluate 
electromagnetic signals. The system handles manual 
morse, radiotelephone, radio-relay and printer, radar, 
and tty signals. The system includes rf distribution 
equipment, receivers, analysis and demultiplexing 
equipment, display equipment, df equipment, teleprinter 
equipment, tape recorders, signal monitoring and 
distribution equipment and auxiliary equipment. It is 
configured in five operator positions, located in the 
radio room and the ecm room. 


STATUS , 

In 1965 GTE Government Systems (formerly the 
Sylvania Systems Group) developed a prototype system 
consisting of 210 units for major sub-surface reconnais- 
sance.A total of 49 systems has been delivered. 


Manufacturer 
GTE Government Systems, Mountain View, California. 


CESR-1200 Receiver 


The CESR-1200 is a remote-controlled, compressive 
receiver and signal processor designed for intelligence 
and ew. It operates within the 500kHz to S0OMHz band. 

The CESR-1200 has been designed to meet increas- 
ing demands for single intercept/unity probability of 
detection acquisition receivers, where it is required to 
scan faster than the final bandwidth resolution will 
allow. One CESR-1200 receiver is claimed to perform a 
complete analysis several orders of magnitude faster 
~ than a superheterodyne receiver or spectrum analyser. 
It overcomes the sweep rate versus resolution restric- 
tions by employing pulse compression. 

The CESP-1200 is a companion microprocessor for 


Chief Electronic Combat Vehicle 


The Chief electronic combat vehicle is designed to 
combine the electronic combat resources necessary on 
the contemporary battlefield into one vehicle. 

Integrating off-the-shelf technology, Chief delivers 
self-contained esm, esm-df, and ecm with communi- 
cations capabilities in a 1% ton ballistically-protected 
truck. Rugged and simple to use, Chief acts as acombat 
force multiplier by performing a variety of electronic 
combat missions: target acquisition, intelligence collec- 
tion, jamming and communications. 


CITO-—510 Spectrum Monitoring 
System 


The CITO-510 spectrum monitoring system operates 
over the 100kHz to 1.3GHz range in various sized steps. 
In its basic configuration, it consists of the CITO-513 
CSMS computer, the CITO-512 CSMS vhf/uhf receiver 
and the CITO-511 CSMS hf receiver. Modes are ASE, 
J3E, F3E, F1B, and A1A. The system can be controlled 
locally by operator keyboard entry, or remotely over 
telephone lines using a 1200bits/s modem. 
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receiver control, preprocessing of the received signals, 
and interface with an external computer. Signal sorting 
is accomplished by frequency, amplitude and history of 
events. Memory is provided which has the capacity to 
store signal information for all rf inputs. 


TECHNICAL SPECIFICATION 
Frequency range: 500kHz-500MHz 
Channel bandwidth: 16MHz 
Number of channels: 30 

Saw centre frequency: 70MHz 


With a crew of two, Chief can be set up and 
fully operational within ten minutes. Under adverse 
circumstances, Chief can operate with a crew of one. 

The vehicle is designed for ground applications, but 
can be reconfigured for installation in aircraft, naval 
vessels and fixed field stations. 

Chief uses esm to detect the enemy, df to find the 
enemy, and ecm to disrupt or deny the enemy reliable 
command and control. Its esm sub-system can intercept 
signals in a wide range of frequencies, while its ecm 
sub-system is simultaneously jamming up to six 
frequencies. It can sort up to 500 channels using 
discriminants to select specified targets. Its sub-system 
performs critical direction-finding to locate enemy 


The CITO-511 and CITO-512 both measure 110 x 
286 x 276mm and weigh 7.5kg. The CITO-513 
measures 50 x 290 x 380mm and weighs 4.5kg. The 
complete system can be transported in two 150 x 400 
x 500mm attache cases, each weighing 7.5kg. 


STATUS 
Procurred by US Government. 


Manufacturer 
NAPCO International Inc, Hopkins, Minnesota. 


CITO-512 CSMS receiver 
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Saw delay time: 80s 

Compression bandwidth: 12.5kHz 

Sensitivity: -105dBm 

instantaneous dynamic range: 55dB 

Additional programmable dynamic range: 30dB 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


emitters and identify their capabilities. It serves as an 
outstation to maintain and update local data bases, 
and relay vital command/contro! data to local or 
command headquarters. Its data bases can be 
reprogrammed to accommodate changes in the threat 
environment. 

Chief is a combined development of HRB-Singer, 
Applied Communications, Mark Body Division-Core 
Industries, OAR Corporation and Rockwell International. 


Manufacturer 
HRB-Singer, State College, Pennsylvania. 
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CMR-500 Warning Receiver 
System 


The CMR-500 is a small, low-cost warning receiver 
system designed to detect cw signals. The warning 
receiver provides a visual and audio output of detected 
cw rf signals within the frequency range determined by 
an internal filter. The CMR-500 receiver rejects pulse 
signals within the operating frequency range to prevent 
false alarms. The warning receiver system can be 
designed to determine signal direction (df) at a 
microwave frequency range specified by the customer 

The CMR-500 warning receiver system consists of 
three basic units: monopole antenna, receiver and 
control panel. 

The model AOS-1543 antenna is an omni-directional, 
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vertically-polarised antenna, designed to mount on a 
square, flat surface such as the underside of an aircraft 
fuselage. When mounted on a conductive ground plane 
the antenna provides coverage in the solid angle 
defined by an elevation sector 50 degrees wide and 
omni-directional in azimuth. The antenna gain is 3.5dB 
at the beam peak which occurs 15 to 25 degrees below 
the horizon as a function of the ground plane shape. 

The receiver is an rf chopped crystal video type with a 
cw sensitivity of -5|0dBm. The receiver consists of an 
antenna switch, a band-pass filter followed by an rf 
switch/detector module (mic format), a video amplifier 
and processing circuitry. 

An optional control panel provides an alert lamp 
indicator and a simultaneous audio signa! for alert 
audio indication. It also includes a system on/off switch 
and interface cables, 


RECEIVER 
Frequency range 7-10.5GHz 14-16GHz 
(other 
frequency 
coverage 
available) 
Sensitivity (minimum) -50dBm -48dBm 
Max rf input level 1W cw 1W cw 
Dynamic range 50dB 50dB 
Pulse immunity (200-5000pps) to OdBm to OdBm 


Antenna sample rate (between 
2 antenna inputs) 


Control and Analysis Center 
(CAC) Software 


HRB-Singer provided the software for an automated 
Control and Analysis Center (CAC) sub-system to 
manage, analyse and report information obtained by 
electronic signal collection. RCA Automated Systems is 
the prime contractor and will provide the workstations, 
shelters and related hardware for the CAC. This system 
is to become part of the Army's eventual All Source 
Analysis System (ASAS). 

The CAC provides near real-time reports on battlefield 
developments. Using automation techniques, the sys- 
tem is designed to increase the speed and efficiency ofa 
number of procedures including: mission management, 


Digital Comint Receivers 


These receivers are available in arange of datarate and 
modulation format options. Each receiver features 
automatic synchronisation and tracking of carrier and 
clock frequencies even at low signal to noise ratios. 
Detection bandwidths are designed to enable the 
receiver to operate in closely spaced adjacent signal 


ESR-701, ESR-801B and ESR-901 
Special-purpose Receivers 


ESR-701 and ESR-801B are miniature, lightweight, 
high-performance digitally tuned, fully synthesised 
radio receivers designed for exacting communications 
and special-purpose requirements. These two receivers 


TECHNICAL SPECIFICATION 


ESR-701 
Frequency range 1kHz-32MHz 
Preselection varactor tuned 
Tuning time <10ms 
Tuning increments 10Hz 
Mtbf 
shipboard or ground 2600h 
airborne 1600h 
If outputs 
Other outputs 
Temperature range 
operating 
storage 
Vibration 
Control word 
Weight 4.77kg 


600ms nominal 


600ms nominal 


processing and analysis, reporting and analyst support 
file management. 

In the area of mission management, the system 
automates status monitoring of resources, collection 
planning, ecm planning, mission execution, tasking 
and control, performance evaluation, and technical 
management. 

Automated processing and analysis are furnished in 
the form of quality control on inputs, traffic analysis, 
target identification and location analysis. Automated 
technical and product reporting are supported by 
target activity analysis and situation assessment, event 
alarm processing, report review and validation, and 
quality control and journalisation. 

Automated analyst support file management is 
provided by a file management system that enables 
data storage, retrieval and update via an indexed file 


environments. Formats include bpsk, qpsk, fsk, 8-psk 
and 16-qam. Data rates range from 2kbits/s to 2Mbits/s. 
The front panel features a microprocessor-controlled 
40 character alphanumeric display which provides 
receiver status and error messages. Local control is via 
keypad. 


Manufacturer 
LNR Communications Inc, Hauppauge, New York. 


Digital comint receivers 


jointly cover the 1kHz to S0OOMHz frequency range in two 
overlapping segments. A third receiver, the ESR-901, 
covers the 500MHz to 2GHz frequency range. All 
three receivers feature the emi-tight slice construction 
pioneered by Magnavox for the AN/ARC-164 radio 
programme. 

The receivers are designed and configured for use as 
plug-in units in computer-controlled, multiple-receiver 
sub-systems. 


ESR-801B ESR-901 
20-500MHz 500MHz-2GHz 
varactor tuned sub-octave/varactor 
<5ms <5ms 
100Hz 1kHz/2kHz 
2400h 2200h 
1400h 1300h 


wide-band and selectable narrow-band 


audio, agc, low (801B only) 


-40 to + 60°C 

-62 to + 85°C 

hard mount, 2g 
serial 64bits at 250kHz 


4.99kg 5.45kg 


TECHNICAL SPECIFICATION 
ANTENNA 

Azimuth coverage: 360° 
Elevation coverage: 50° minimum 
Gain: 2.5dBi minimum 

Weight: 28.3g max 


RECEIVER 

Audio tone: 3kHz square wave into 150 ohms 
Logic output: 1.5kHz square wave 

Logic audio out: 3kHz logic level square wave 
Lamp drive: provides ground connection on alert 
Power supply: 21.5-30V dc 

Consumption 

at 28V dc: 150mA 

Temperature range: -40 to + 55°C 

Height: 33mm 

Width: 110mm 

Depth: 93mm 

Weight: 0.5kg 


CONTROL UNIT 
Height: 25mm 
Width: 102mm 
Depth: 124mm 


Manufacturer 
American Electronic Laboratories 
Pennsylvania. 


Inc, Lansdale, 


structure based on proper names, places and times. In 
addition, software algorithms are being developed to 
support a wide range of functions previously carried out 
manually, including: grid system conversions, cyclical 
key searches, and distance versus time analyses. 

The system is housed in multiple S-280 shelters for 
mobility and survivability. As each shelter houses a 
complete set of communications, processing and data 
storage, they can be deployed as single units or in 
groups of up to five. Any analyst supervisor, traffic 
analyst, elint analyst or reporter can use any 
workstation. 


Manufacturer 
HRB-Singer Inc, State College, Pennsylvania. 


STATUS 
The ESR-701, ESR-801B and ESR-901 are currently in 
use in several special-purpose military systems. 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


ESR-1701/1801 Miniature 
Digitally Tuned Receivers 


The miniature digitally tuned receivers (dtrs) will meet 
the requirements of future sigint/comint systems. 

The small size of the receiver allows three times as 
many receivers to occupy the same space used by 
existing Magnavox receivers, specifically, the 
R-2143/URR (ESR-701), R-2144A/URR (ESR-801B), and 
ESR-901 which are currently in production and use. 

The fast-tuning capability (500us hf/100us vhf/uhf) of 
the receiver provides for signal analysis support in 
signal acquisition/analysis systems. 


FASTHAT Receiver 


The Fast High-accuracy Tunable (FASTHAT) receiver is 
a high-speed, low-noise front end for an optical 
instantaneous fourier transform (ift) receiving system 
(eg Bragg cell). This system provides a high probability 
of intercept over the full 500MHz to 18GHz frequency 
range with an instantaneous bandwidth of S00MHz. 

The precision high-speed local oscillator became 
possible through the use of a varactor tuned source 
and a Martin Marietta proprietary frequency locking 
technique. The resulting system, when under computer 
control, is suitable for high-speed full-band surveillance 
and track-while-scan applications. 


Hummingbird Digital Signal 
Analysis System 


Hummingbird is a completely integrated, turnkey digital 
signals analysis system. It is capable of performing a 
wide variety of analyses including communications, 
non-communicatioons and pro forma data. Software 
tools permit analysis of diverse systems such as radar, 
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The dual-channel version of the receiver provides 
direction-finding system support, with a slight increase 
in size, by replacing the demodulator module with a 
second matched rf/if module. 


TECHNICAL SPECIFICATION 
Modes 

ESR-1801: am, fm, cw ssb/dsb 
ESR-1701: am, fsk, cw, Isb, usb, isb 
Frequency range 

ESR-1801: 20-534MHz 

ESR-1701: 0.5-32MHz 

Noise figure: 14dB max 

Image rejection: 80dB minimum 
Consumption: 55W 


Applications include: spectrum surveillance, esm, 
elint, ecm and emi/rfi testing. 


TECHNICAL SPECIFICATION 

Frequency coverage: 500MHz-18GHz 
Noise: 18dB 

If output centre frequency: 1GHz 
Instantaneous bandwidth: 500MHz 
Tuning step resolution: 100MHz 

Tuning speed: 10us 

Frequency accuracy: + 250kHz 
Frequency reset ability: + 100kHz 
Incidental fm (peak-to-peak): 30kHz 
Conversion gain (input-to-output): 30dB 
Single-signal spurious free dynamic range: 60dB 
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Height: 89mm 
Width: 62.5mm 
Depth: 216mm 
Weight: 1.5kg 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Fort Wayne, Indiana. 


Compression point (1dB): -15dBm 
Image rejection: 70dB 

Local oscillator radiation: -70dBm 
Input vswr: 2:1 

Power supply: 115V ac, 60Hz, sp, 5A 
Temperature range 

operating: 0 to + 40°C 

storage: -35 to + 70°C 

Height: 267mm 

Width: 483mm 

Depth: 533mm 


Manufacturer 
Martin Marietta, Information & Communications Sys- 
tems, Littleton, Colorado 


modems, instrumentation and command and control. 
The system does on-line analysis of signals from tape or 
disk and can produce digital simulations of most signal 
classes, Hummingbird requires no special power or 
environmental conditions and can be configured froma 
single user suite right up to a total analysis suite 
depending on missions requirements. 

The system comprises a Microvax || computer with 5 
Mbyte of memory, double tape drive with 340Mbyte of 
storage in each drive, digitiser, array processor, 


MA6004 Series Command and 
Control Units 


The MA6004 series command and control units are 
microprocessor-based receiver control units designed 
for use with the RA6790 series of receivers. The 
controllers are firmware adaptable to meet specialised 
system requirements. 

The primary design criteria is adaptability. The units 


MA6005 Series Command and 
Control Units 


The MA6005 series command and control units are 
microprocessor-based receiver control units designed 
for use with RA6790/GM and RA6793A receivers. The 
controllers are firmware adaptable to meet specialised 
system requirements. 

The primary design criteria is system control. The 
units can control all receiver parameters such as 
frequency, detection mode, if bandwidth, agc, mge, bfo 
tuning, and channels for scan and sweep. 


TECHNICAL SPECIFICATION 

Modes 

receiver control: local control of remote receiver 
controller display: automatic display update 

system: acquistion and handoff 

Detection modes: am, cw, usb, Isb, fm, isb (optional) 
If gain: 110dB, 150 steps 

Data transfer rate: 50-19.2 kbaud selectable 

Power supply: 115/230V ac, + 10%, 48-420Hz 


can control all receiver parameters such as frequency, 
detection mode, if bandwidth, agc, mgc, bfo tuning, and 
can be adapted to control multiple receivers. 


TECHNICAL SPECIFICATION 

Modes 

receiver control: local control of remote receiver 
controller display: automatic display update 
Detection modes: am, cw, usb, Isb, fm, isb (optional) 
If gain: 110dB, 150 steps 

Data transfer rate: 50-19.2kbaud selectable 


graphics screen and oscilloscope. The output can be to 
a laser printer or colour hard copier. The Hummingbird 
system has a3 x 1 metre footprint and operates from 
three 110 volts ac, 20 amp services. 


STATUS 
In service with US Department of Defense. 


Manufacturer 
Northrop, Annapolis, Maryland. 


Power supply: 115/230V ac, +10%, 48-420Hz 
Temperature range 

operating: 0 to +50°C 

storage: -40 to + 70°C 

Height: 133mm 

Width: 483mm 

Depth: 330mm 

Weight: 6.35kg 


Manufacturer 
Racal Communications Inc, Rockville, Maryland. 


FREQUENCY Mane 
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MA6005 controller 


Temperature range 
operating: 0 to + 50°C 
storage: -40 to + 70°C 
Height: 133mm 
Width: 483mm 

Depth: 330mm 
Weight: 6.35kg 


Model 686 VHF/UHF Receiver 


The Model 686 offers a range of operational and control 
modes that make it effective for both surveillance and 
general communication use. Standard features include 
squelch, cor, afc and agc. The receiver operates in the 
frequency range 20 to S500MHz, (20 to 1300MHz 


optional) and has a resolution of 1kKHz(100Hz and 1Hz 
optional). The receiver will demodulate a variety of 
signal types including am, fm, cw, ssb and isb with if 
bandwidths selectable in the range 10kHz to 8MHz. 
Options include a high level if output for driving 
specialised demodulators, integral if spectrum display, 
preselector for standalone applications and Tempest. 
The unit has a power requirement of 115 volts ac, 60Hz, 


Manufacturer 
Racal Communications Inc, Rockville, Maryland 


100 watts or 220 volts ac, 50Hz as an option. The 
receiver measures 88 x 482 x 508mm and weighs 
11.2kg. 


Manufacturer 
Reaction Instruments, Herndon, Virginia 
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R70/DR70 Flexible Microwave 
Receiving System 


The R70/DR70 microwave receiving systems have a 
range of configurations but usually comprise receivers 
and tuners interconnected by a single, modified RS-422, 
serial interface bus. A bank of 1 to 10 tuners at the 
antenna site may be daisy chained together with a 
single control cable running to a bank of up to 10 
receivers. Any receiver can access any tuner and all the 


R-—2320/URR HF Scanning 
Receiver 


The R-2320/URR is a militarised version of the RA6793A. 
Among its additional features is a carrier operated relay. 
The receiver is capable of receiving and demodulating 
AiA cw, A2A mew, A3E dsb, J3E ssb suppressed carrier, 


R-—3000 Series HF Surveillance 
Receivers 


The R-3000 series features two independent receivers in 
a rack mount normally required for a single set. Each 
version of the R-3000 series is computer-controllable 
and can be tuned in less than 8ms over a 5kHz to 30MHz 
range. It has 30 percent fewer parts than conventional 
radios. Standard features include 100 memory channels 
per receiver, IEEE 488 or RS-232 bus connector 
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devices are individually remotely operable via the 
IEEE-488 bus. The receivers cover the range from 0.7 to 
18GHz. They offer reception of low and high capacity 
analogue (fm/am/pulse) and/or digital signals (bpsk/ 
qpsk/fsk/16-qam etc). Units in the family include; 
microwave tuners, the R/O receiver controller, the 
DD-70 dual channel if amplifier/demodulator for 
analogue reception, the GD-XX microwave tuners, 
DR-70 digital pcm receiver/controller and IT-70 dual 
channel if amplifier interface for the digital side. All units 
operate from a prime voltage of 115/230 volts ac, 47 to 


B8E isb, facsimile, F1B fsk, F3E telephony and A4 
emissions as defined in Appendix A of MIL-STD-188C. 

The R-2320/URR is capable of operating with 
high-speed hf modems, such as the AN/USQ-83 or the 
MD1061. It has also been proven in the reception of 
TADIL A signals with minimum error rates. 


Manufacturer 
Racal Communications Inc, Rockville, Maryland. 


R-2320/URR receiver 


63Hz. The tuners measure 44 x 482 x 609mm and the 
receivers 88x 482 x 609mm. 


STATUS 
Believed to be in use in US embassies in a number of 
countries. 


Manufacturer 
LNR Communications, Hauppauge, New York. 


RAG7934-6  ~ 


modules, emi/emp shielding, five bandwidths (0.5 to 
8kHz), five operating modes (Isb, usb, am, fm, cw), 
sweep and scan_modes and a power input of 35 watts 
per receiver. 

Field repair requires only the removal of the shielded 
module and the plug-in of a replacement. No special 
tools, alignment or adjustments are necessary. 

Members of the R-3000 Series include the R-2307/U, 
the R-3020, the R-3030, the R-3050 and the R-3080. 

The R-2307/U is the nomenclatured version of the 
R-3030. It is tailored for standard military installation 
and is available in one standard configuration only. 


2a @8 


R-3030 dual vif/hf surveillance receiver 


Responsive Surveillance 
Subsystem 


The responsive surveillance sub systems are centred on 
the WJ-8610A controller and can include up to 14 
vhf/uhf receivers on’a IEEE-488 bus. Signal monitors, 


multicouplers, tape recorders and printers are among 
the ancillary units that can be included in these systems 
depending upon user requirements. 


Manufacturer 
Watkins-Johnson, Gaithersburg, Maryland. 


Responsive surveillance subsystem 


RF Monitor Receiver Model 91669 


The model 91669 is a single conversion, superhetero- 
dyne fm/fsk receiver operating between 161 and 
176MHz. A frequency synthesizer enables the receiver to 
tune 840 separate channels. The receiver's logic section 
is capable of decoding at 75 or 300Hz bit rates an entire 
field sensor response message. The decoded message 


is displayed on the front panel in the form of 64 identity 
codes. The 91669 operates from 10 to 16 volts de, 3.6 
watts, and can utilise a rechargeable battery supply or 
external source. It measures 304 x 279 x 101mm and 
weighs 7.6kg. 


Manufacturer 
Resdel Engineering Corp, Arcadia, California. 


The R-3020 version allows the user to control all 
functions exclusively through a computer interface bus 
rather than with front panel control. The R-3020 has 
application in surveillance installations where one 
operator must control multiple receivers simultaneously. 
The front panel holds only a power switch and two 
complete receivers are housed side-by-side. 

The basic model of the R-3000 series is the R3030. 
This has two separate and complete receivers in each 
chassis, with a number of optional features and 
configurations as defined by the user. The R-3030 can 
be controlled through the front panel keypad or via 
computer interface bus. Options include various 
if bandwidths, if outputs and computer interfaces, 
including IEEE-488, RS-232, RS-444 and MIL-STD-188. 

The single receiver R-3050 version has all the features 
of the R-3030 and R-2307/U, but with the added 
capability of isb operation. Many options can be 
user-defined. If isb operation is not desired, applicable 
modules can be deleted for savings. The R-3050 has a 
built-in front-panel speaker. 

The R-3080 is a half-rack version of the R-3030 
developed for installations where space is a critical 
factor. Operation and specifications are similar to the 
R-3030. 


STATUS 

Various versions of the series are in service with US and 
allied armed forces. The largest series production to 
date comprises over 1000 units for the US Navy. In late 
1986, an undisclosed Scandinavian navy awarded an 
$800 000 contract for the R-3050. 


Manufacturer 
Cubic Defence Systems, San Diego, California. 


SCD-7301 IF Panoramic Display 
Unit 


The SCD-7301 if panoramic display unit is designed to 
provide presentation of spectrum activity in the if 
passband of a receiver. The unit will accept 21.4MHz if 
input with up to 8MHz dispersion. 


SCD-7303 IF Spectrum Display 
Unit 


The SCD-7303 spectrum display unit is designed to 
provide a presentation of spectrum activity in the if 
passband of a receiver. The unit accepts a 160MHz if 
input with up to 2OMHz dispersion. 

A log if system is featured to provide a log display of 
signal amplitude versus frequency. This allows the full 
dynamic range of the receiver to be viewed without the 
need to constantly adjust the gain. Thus weak signals 
adjacent to strong signals are visible and are not lost 
due to a low gain setting. 


SCP-2160 Pulse Analyser 


The SCP-2160 pulse analyser is an if pulse processing 
unit which records (using 10-nanosecond resolution) 
on a monopulse basis, not only pulse width and pulse 
repetition interval, but also fine if frequency (100kHz 
resolution) and amplitude (0.5dB resolution). 

The SCP-2160 can be operated manually or remotely 
through either a system computer or a remote front 
panel. The only input signal required is the 160MHz if 
commonly used with surveillance receiving systems. 

The amplitude data sorted by the SCP-2160 can be 
used for distinguishing a strong signal from a weak one, 


SCR-7201 VHF Receiver 


- The SCR-7201 vhf receiver is a synthesiser-tuned radio 
that has been designed for both set-on monitoring and 
limited search. It is available in different versions to 
provide coverage of different rf bands and a range of 
interchangeable if bandwidths. 


TECHNICAL SPECIFICATION 
Frequency ranges: 30-80MHz (F), 
100-210MHz (E), 120-170MHz (B), 
200-250MHz (A) 

Noise figure: 8dB max 


60-110MHz (C), 
160-210MHz (D), 


SCR-7202 Miniature Receiver and 
SCC-7211 Range Extender 


The SCR-7202 is a full-function, 20 to SOOMHz receiver, 
complete with preselection, packaged in a 44.4mm high 
by 216mm wide (half rack) chassis. The companion 
SCC-7211 frequency extender works with the SCR-7202 
to provide frequency coverage to 1100MHz. The 
SCC-7211 is not a broadband converter, but combines 
with the SCR-7202 to function as a 500 to 1100MHz 
receiver complete with tracking preselection. 

These receivers can be operator-controlled from 
front panel controls or used under remote control via an 
IEEE 488 digital bus. A bus protocol is provided 
to ensure the flexibility needed in various system 
configurations. 

The SCR-7202 can accommodate a range of if 
demodulators from a 3kHz isb/ssb unit to a 4MHz 
bandwidth unit. Up to three if demodulator bandwidths 
Can be installed at one time. 


TECHNICAL SPECIFICATION 
Frequency ranges 

SCR-7202: 20-500MHz 

SCC-7211: 500-1100MHz 

Tuning resolution: 1kHz, synthesised 
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A log if system provides a log display of signal 
amplitude versus frequency, combined with the selec- 
tivity of a crystal filter for exceptional resolution. Weak 
signals adjacent to strong signals are visible and not 
lost. Standard resolution is 13kHz with others available 
on request. 


Manufacturer 
Scientific Communications Inc, Garland, Texas. 


SCD-7301 display unit 


Centring on 160MHz is provided by an automatic 
frequency control circuit. This circuit is used to ensure 
that the centre of the display represents 160MHz without 
the need for manual adjustment. A marker is available in 
addition to this feature. The marker is indicated by a 
negative step in the trace to preclude centre tuning of 
masking or confusing signals. 

Standard resolution of this display unit is O.5MHz with 
others available on request. 


Manufacturer 
Scientific Communications Inc, Garland, Texas. 


for eliminating multi-path signals which are weaker 
than direct inputs, or to perform a precision scan 
analysis of the received signal. 

The stored frequency data enables rapid operator 
recognition of pulse-to-pulse frequency agility on a 
signal as well as longer term (mechanical) variations in 
frequency. 

The stored pri values in the buffer can be displayed 
for instant operator identification of multiple pri stagger 
levels, jittered pri as well as a precision reading out of 
the stagger order and value. 


Manufacturer 
Scientific Communications Inc, Garland, Texas. 


Frequency resolution: 10kHz (5kHz on 30-80MHz) 
Image rejection: 70dB 

If rejection: 80dB minimum 

: simultaneous am, fm (am modes include linear manual 
and automatic gain, and logarithmic response with 
2MH2 if) 

Consumption: 30W 

Height: 444mm 

Width: 216mm 

Depth: 508mm 

Weight: 7.2kg 


Manufacturer 
Scientific Communications Inc, Garland, Texas. 
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SCC-7211 extender and SCR-7202 receiver 


Noise figure: 8dB max 

Image rejection: 80dBm minimum 
If rejection: 80dB minimum 
Temperature range: 0 to + 50°C 


OPERATIONAL SPECIFICATION 

Electromagnetic compatibility: MIL-STD-461 for class 
A3 equipment, specifically: CEO3, CE06, CS02, CS04, 
CS05, CS06, REO2, RSO2 and RSO3 

Tempest: NACSEM-5100 


Manufacturer 
Scientific Communications Inc, Garland, Texas. 
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SCR-7204 VHF Receiver 


The SCR-7204 vhf receiver is a synthesizer-tuned radio 
designed for both set-on monitoring and search of 
communications signals in -the frequency range 20 
to 500MHz. The receiver can accommodate two 
if/demodulator modules providing up to three if 
bandwidths each. 20/50/100kHz and 0.5/1/2MHz mod- 
ules are available as standard units with others, 
including ssb/isb, available on special order. 


TECHNICAL SPECIFICATION 

Frequency range: 20-500MHz 

Frequency resolution: 1kHz, synthesised 10Hz with 
optional ssb module 


SR-209/AFC Receiving System 


The SR-209/AFC solid-state receiving system is capable 
of receiving am, fm, cw and pulse signals in the 20MHz 
to 12GHz frequency range. The system is completely 
solid-state except for the 76mm crt in the signal display 
unit. Three if amplifier demodulator boards can be 
installed at any one time, with selection of the desired if 
bandwidth by a front-panel control; if bandwidths of 
10kHz to 8MHz are available. 

The frequency coverage of 20MHz to 12GHz is 
accomplished using plug-in rf tuners. The basic receiver 
will accept two tuners at one time, while a front-panel 
switch is used to select the desired tuner. Should a 
visual display, frequency read-out or battery pack be 
desired, the left-hand tuner can be replaced by any of 
these plug-in accessory units. The battery pack makes 
the receiver self-sufficient for field use 


SR-—2020 MF/HF/VHF/UHF Tactical 
Surveillance Receiver 


The SR-2020 is a digitally remote-controlled receiver 
covering the 500kHz to SOOMHz frequency range in a 
single package. It is configured for stand-alone 
operation or as an integral part of a larger system where 
a common power supply services groups of four 
receivers. 

All receiver parameters are controlled from a 
MIL-STD-1553A or IEEE 488 port which provides 
commands to the internal microprocessor and fre- 
quency synthesiser. Standard detection modes include 
am, fm, cw, Isb and usb with appropriate if bandwidths 
for both narrow- and wide-band signals. Internally, the 
receiver signal path is divided into two bands: 500kHz to 
44MHz and 44 to 500MHz. Tuning resolution is 10Hz in 
the lower band to accommodate cw and ssb signals, 
and 100Hz in the upper band. 

The SR-2020 is specifically designed to meet the 
requirements of MIL-E-16400 and MIL-STD-454 to fulfil 
mobile, shipboard, airborne or ground vehicle tactical 
ew roles. 


SR-—2150 VHF/UHF Series 
Receivers 


The SR-2150 series receivers incorporate a low 
phase-noise synthesiser applicable to comint require- 
ments. The SR-2150 vhf/uhf receivers tune the 20 to 
500MHz frequency range and are expansible to 
1200MHz. They are synthesised, fully microprocessor- 
controlled and feature a large screen gas-plasma 
display for if pan and scanning presentations. The gas 
plasma display also presents frequency read-out, signal 
strength, F1-F2 frequency band, and bfo offset 
alpha-numeric data 

These receivers are designed for signal intercept, 
search and df applications. They can be deployed for 
use in fixed station sites, mobile monitoring systems, 
and airborne, shipboard and submarine collection 
systems. 

They accept a wide variety of standard modules that 
enable growth and adaptability to mission changes. 
They can be configured and specifically designed to 
form the nucleus of computer-controlled master/slave 
hand-off systems. 

The series includes the SR-2152 which has a front 
panel with a gas plasma display to show if and rf pan, 
and signal parameters; the SR-2155 which meets full 
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Rf input noise figure: 8dB max 

Frequency accuracy 

internal reference: + x 10° 

external reference: provided via rear apron connector 
If rejection: 80dB minimum 

Demodulation modes: am and fm, ssb optional 
Height: 89mm 

Width: 216mm 

Depth: 508mm 

Weight: 9.5kg 


Manufacturer 
Scientific Communications Inc, Garland, Texas, 


SCR-7204 receiver 


STATUS 

The SR-209/AFC modular system is in world-wide use by 
various military services for signal intercept, search and 
df applications. This equipment is at present deployed 
in fixed-station sites; mobile monitoring systems; and 
airborne, shipboard and submarine collection systems. 


TECHNICAL SPECIFICATION 

Modes: am, fm, cw, pulse 

Frequency range: 20MHz-12GHz 

Input impedance: 50 ohms nominal, unbalanced 
Audio power output: 75mW minimum into 600 ohms 

If bandwidths: (any 1 of following) 10kHz, 20kHz, 50kHz, 
60kKHz, 75kKHz, 100kKHz, 200kHz, 300kHz, 500kHz, 1MHz, 
2MHz, 3MHz, 4MHz and 8MHz 

Sensitivity 

am: mod 50% by 1kHz tone gives 10dB (s+ n)/n 

fm: mod at 1kHz rate, deviation = 30% if b/w, gives 
17dB (s+n)/n 


TECHNICAL SPECIFICATION 
Frequency range: 500kHz-500MHz 
1100MHz) 

Vswr: <3:1 

Noise figure 

2-500MHz: 16dB max 
500kHz-2MHz: 18dB max 
Preselectors: 14 sub-octave 
switched 

2nd-order intercept point: + 45dBm minimum 
3rd-order intercept point: +9dBm minimum 
Image rejection: 75dB minimum 

If rejection: 75dB minimum 

Internal spurious: -115dBm referred to input, max 
Frequency stability: 1 x 10°®/24h at +25°C 
Height: 222mm 

Width: 224mm 

Depth: 508mm 

Weight: 14.4kg 


(extensible to 


filters, automatically 


OPERATIONAL SPECIFICATION 
Meets MIL-E-16400, MIL-STD-454, MIL-STD-810C and 
MIL-STD-461/2 where applicable 


Manufacturer 
Applied Communications, Frederick, Maryland. 


Tempest specifications, has an led readout of signal 
information and very fast scan modes; and the SR-2154 
slave receiver with blank front panel. 


TECHNICAL SPECIFICATION 

Modes: am, fm, cw, Isb, usb, pulse 

Frequency range: 20-500MHz 

Resolution: 10 and 1kHz, switch selectable 

If bandwidths: 10, 20, 50, 60, 100, 300, 500kHz, 1, 2, 4, 8, 
10MHz; any 3 standard 

Noise figure: 10dB max 

2nd-order intercept point: +50dBm typical, +40dBm 
minimum 
3rd-order 
minimum 
If rejection: 90dB minimum 

Image rejection: 95dB minimum 

Internal spurious: -110dBm max 

Vswr: 3:1 max 

Frequency stability: 1 x 10°°/24h 

Power supply: 115/230/240V ac + 10%, 47-400Hz 
Temperature range 

operating: 0 to +50°C 

storage: -41 to +71°C 

Height: 133mm 

Width: 483mm 

Depth: 533mm 


intercept point: OdBm typical, -5dBm 


° 
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Power supply: 115-230V ac, 50-400Hz 
Consumption: 12W approx 
Temperature range 

operating: 0 to +50°C 

storage: -20 to + 70°C 

Relative humidity: 95% 

Height: 89mm 

Width: 429mm 

Depth: 383mm 

Weight: 13.5kg approx 


Manufacturer 
Applied Communications, Frederick, Maryland, 


SR-2020 receiver 


SR-2152 receiver 


Manufacturer 
Applied Communications, Frederick, Maryland. 


SR-2175 Series VHF/UHF 
Receivers 


The SR-2175 covers the 20 to 512MHz frequency 
range and features full front panel control, including 
conventional rotary tuning and keyboard frequency 
entry. An led display provides tuned frequency readout. 

A blank panel slave version of the SR-2175 is 
available. Designated SR-2174, it is designed to be 
used in a master/slave configuration when used in 
conjunction with an SR-2152 or SR-2155 acquisition 
receiver. 

Tuning resolution of the SR-2175 is in 1kHz 
increments. Detection modes of am, fm and cw are 
provided with selectable if bandwidths. Additional 
features of the receiver include built-in test, squelch, 
variable bfo and carrier operated relay for automatic 
tape recorder control. A predetected wide-band if 
output is provided and major functions are controllable 
via a standard IEEE 488 interface. 

Frequency extension to 1200MHz, signal display 
units, additional if bandwidths and demodulation 
modes are available. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Modes: am, fm, cw 

Frequency range: 20-512MHz 

Resolution: 1kHz 

Vswr: 3:1 max 

Noise figure: 10dB max 

2nd-order intercept point: + 10dBm minimum 


Tactical Communications 
Surveillance System 


The tactical communications surveillance system is a 
tactical electronic support measures (esm) system 
which intercepts, locates and monitors communication 
transmissions to obtain information about hostile forces 
and their intentions. 

Designed for one-man operation, each station covers 
the hf, vhf and low uhf communications frequencies 
with automatic environment catalogue, surveillance, 
monitoring, and direction finding modes. 

Repetitive functions are automated and an interactive 
touch entry display screen simplifies control of auto- 
mated features through menu-driven operation. Inte- 
gration of the direction finding and monitoring functions 
eliminates time delays and errors in associating position 
fixes with intercept reports. Rapid and accurate 
direction finding enhances the interpretation of infor- 
mation extracted from intercepted transmissions. 


Tactical Electronic 
Reconnaissance (TEREC) Remote 
Terminal 


The tactical electronic reconnaissance (TEREC) remote 
terminal provides tactical commanders with direct ew 
support in the form of threat emitter detection, 
identification and location. 

Designed to generate and maintain the hostile 
electronic order of battle and to detect and provide the 
location, in real-time, of significant threat emitters, 
TEREC sensors operate from a _ high-performance 
airborne platform such as the RF-4C, 

Signals from this passive sensor system (nomencla- 


Wide Range Receiver Model 
R-1250 


The Model R-1250 wide range receiver is tunable from 
100Hz to 1GHz using external control, front panel 
keypad or a single tuning Knob. It has continuous 
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SR-2175 vht/uhf receiver 


3rd-order intercept point: -5dBm minimum 
Image rejection: 80dB minimum 

If rejection: 80dB minimum 

Internal spurious: -105dBm max 
Temperature range 

operating: 0 to + 50°C 

storage: -41 to +71°C 

Height: 44.45mm 


Multiple stations can be connected by wire-line or 
radio to form a co-ordinated automatic direction finding 
and emitter position fixing network. 

The self-aligning vhf/uhf direction finding antenna is 
erected by a pneumatic mast which is integral to the 
shelter, the lightweight, foldable hf direction finding 
antenna is deployed in the field. 

The S-250 shelter which houses the electronics is 
environmentally controlled. 

A power panel provides power management and 
protection for all systems equipment. Emi protection is 
provided by power distribution filters. The system has 
bite. 


STATUS 
In volume production. 


Manufacturer 
Sanders Associates Inc, Hudson, New Hampshire. 


Tactical communications surveillance system under 
test 


tured AN/ALQ-125) are sent to supporting ground- 
based elements, including the TEREC remote terminal, 
which receive, process and report TEREC radar emitter 
location reports in near real-time without reliance on 
ground communications. 

The TEREC remote terminal is a portable system 
consisting of hf and uhf receivers, a demodulator, a 
mini-computer and a keyboard/printer and is adaptable 
to any installation configuration. Several terminals can 
be used in one TEREC network. 


STATUS 
Sponsored by the US Air Force Systems Command. 
Twelve systems are deployed in the US and other 
countries, 


frequency coverage and automatic preselection filter- 
ing. The unit has selectable if bandwidths and am/fm 
envelope detectors as well as a built-in IEEE 488 bus to 
allow interface with a computer for automated system 
operation. It has a 8 digit led display and the frequency 
resolution ranges from 0.1Hz below 250kHz to 100Hz 
above 20MHz. The R-1250 requires a power supply of 
115/230 volts ac, 50/60Hz single phase, measures 222 


Width: 203.2mm 
Depth: 533.4mm 


Manufacturer 
Applied Communications, Frederick, Maryland. 


Manufacturer 
Texas Instruments, Lewisville, Texas. 


x 431 x 583mm and weighs 38kg. It has a logged mtbf 
in the field of greater than 2500 hours 


Manufacturer 
Dynamic Sciences, Chatsworth, California 
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WJ-1234 System Interface Unit 


The WJ-1234 system interface unit is a microprocessor- 
based, multi-functional operator/receiver interface that 
can upgrade the performance and capabilities of 
existing Watkins-Johnson microwave receiving systems 
to include flexible operator command structure, 48 
operator-programmable scan strategies, a 3000 emitter 
mode iibrary file, priority-driven emitter re-identification, 
500MHz instantaneous bandwidth display, monopulse 
or rotary df processing, user modifiable software for use 
as an IEEE 488 controller, and remote-control capability. 
The WJ-1234 can also act as a receiver controller in 
itself 


Manufacturer 
Watkins-Johnson Co, San Jose, California. 


WJ-1234 units 


WJ-1920 Multi-parameter 
Distributed Processing System 


The WJ-1920 multi-parameter distributed processing 
system has a wide-band ifm receiver sub-system, anda 
superheterodyne receiver sub-system. 

The former is combined with the WJ-1921 pulse 
interval processor to provide frequency-domain and 
time-domain processing. This is claimed to maintain the 
high probability of intercept while reducing the false 
alarm rate by incorporating a new pri processing 
technology 

The superheterodyne sub-system intercepts and 
characterises signals that do not require wide-band 
processing. In addition, it is claimed to filter the 
intercepts of the ifm sub-system to reduce the data rate 
to usable levels, even in the densest rf environments. 

A display filter sub-system integrates the two receiver 
sub-systems and functions as a controller for the ifm 
sub-system providing signal processing and generation 
of appropriate displays 


Manufacturer 
Watkins-Johnson Co, San Jose, California. 


WJ-8610A Controller 


The WJ-8610A controller is designed to function as the 
hub of a multiple receiver system. It can control up to 
fourteen receivers and is capable of commanding many 
types of surveillance equipment by incorporating 
software changes. A front-panel crt displays the status 
of all controlled receivers in a menu format. A system 
computer can be used to remotely control the 
WJ-8610A. In the remote mode, the WJ-8610A functions 
as a bus extender and common distribution point, 
accepting commands from the system computer and 
directing them to the appropriate receiver 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


WJ-—8615D VHF/UHF Receiver 


The WJ-8615D vhf/uhf microprocessor-controlled re- 
ceiver is intended to monitor or search the 20 to SOOMHz 
frequency range Operation up to 4.5GHz available 
using a frequency extender. It is compact and flexible 
and uses a standard IEEE 488 remote interface. 

Fully synthesised local oscillators provide fast tuning 
with 100Hz tuning resolution. Three if bandwidths, 
ranging from 3.2kHz to 4MHz, are provided with the unit. 
Two additional bandwidths can be added as an option. 
Am, fm, pulse, cw and log detection modes are provided 
with the standard receiver. Ssb, isb or custom detection 
Capabilities are also available as options. Standard 
channel memory is 71 and/or 142 lock out. 

Two units, mounted side-by-side, fit into a standard 
483mm rack occupying 82.5mm of vertical rack space. 


Manufacturer 
Watkins-Johnson Co, Special Projects Division, 
Gaithersburg, Maryland. 


Elements of WJ-1920 system 
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WJ-8615D receiver 


WJ-8617B Receiver 


The basic WJ-8617B receiver operates from 20 to 
500MHz. Plug-in frequency extender provides frequency 
coverage of up to 4.5GHz. 

Each receiver is capable of operation either with local 
control as a stand-alone receiver, or with remote control 
asa basic building block for larger system requirements. 
Up to 29 receivers can operate in this mode. 

In manual or step mode of operation the built-in 
memory provides 96 operator-programmable channels 
for all receiver functions (including programmable 
threshold level cor) or 48 programmed frequency 
search bands in the scan mode. In addition to the 
step/scan modes of operation, the microprocessor 
provides decision capability for special user-defined 
processing, signal acquisition and hand-off operation 
in master/slave configurations. 

Expansion capabilities built into the receiver provide 
a range of optional plug-in modules, all of which have 
access to the internal microprocessor bus. 


TECHNICAL SPECIFICATION 

Modes: am, fm, cw and pulse standard; variable bfo, 
log, video and ssb optional (other modes available on 
special order) 

Frequency range 

WJ-8617B: 20-500MHz, up to 4.5GHz optional 

Tuning scheme: frequency synthesised local oscillators 
locked to internal reference 

Reference accuracy: 1 x 10°’ 

Tuning resolution: 100Hz 


WJ-8626A—4 HF Receiver 


The WJ-8626A-4 is a fully synthesised, microprocessor- 
controlled receiver capable of local or remote control 
for surveillance applications in the 5kHz to 30MHz 
frequency range. Two half-rack units, when mounted 
side-by-side in a fully-equipped 483mm equipment 
frame, occupy 133mm of vertical rack space. 

Each receiver has three selectable if bandwidths in 
addition to separate ssb filters and am, fm, cw, usb and 
Isb detection modes. 

The receiver's microprocessor-controlled general 
purpose keypad and Icd module provide for 48-charac- 
ter alpha-numeric indication of operating status. The 
modular Icd has an adjustable viewing angle and 
back-lighting circuit. Variable tuning resolution to a 
minimum of 10Hz is provided. 


WJ-8628 VHF/UHF Master 
Acquisition Receiver 


The WJ-8628 receiver is a fully synthesised, micropro- 
cessor-controlled receiver capable of local or remote 
control. It tunes the 20-512MHz frequency spectrum 
with a variable resolution to 100Hz. A frequency 
extender option expands spectrum coverage to 
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Input vswr 

typical: 2:1 

max: 3:1 

Noise figure 

typical: 9.5dB 

max: 11dB 

Ultimate fm (s +n)n: 40dB minimum in 50kHz b/w 
Image rejection: 90dB 

If rejection: 90dB 

Internal spurious: equivalent to -115dBm max at rf 
input 


TECHNICAL SPECIFICATION 

Frequency range: 5kHz-30MHz 

Tuning resolution: 10Hz 

If bandwidths (3dB): any 3 from 0.2, 0.5, 1, 2, 3,4, 6, 8, 12 
or 16kHz 

Detection modes 

standard: fm, am, cw, usb, Isb 

If rejection: >90dB 

Receiver sensitivity 

am, 4kHz if b/w: 1.6uV signal 50% am mod at 400Hz for 
10dB (s+n)/n at audio output 

fm, 16KHz if b/w: 3.2uV signal fm mod at 400Hz with 
4.8kHz peak deviation for 17dB (s+ n)/n at audio output 
Isb/usb, 83kHz ssb b/w: 0.7yV signal for 10dB (s+n)/n at 
audio output 

If output: 455kHz, 20mV minimum at 3yV input level 


1400MHz. Detection modes include am, fm, cw, pulse 
and ssb. Four if bandwidths can be selected ranging 
from 10kHz to 4MHz. The WJ-8628 features a fully 
synthesized bfo, 10ms tuning speed and voltage tuned 
pre-selection to 512MHz with sub-octave pre-selection 
to 1400MHz. Options include fast scan and a digitally 
refreshed display output. 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


WJ-8628 receiver 


WJ-8709 HF Receiver 


The WJ-8709 is a general purpose half-rack hf receiver 
for surveillance and monitoring of rf signals in the 5kHz 
to 30MHz frequency range. Operator controls provide: 
frequency tuning, if bandwidth, bfo (+8kHz), analogue 
meter input, manual or agc gain with slow or fast decay 
times, detection mode and line audio selection. All 
controls are conventional rotary type, except the bfo 
offset and tuning speed which are push-button 
switches. A large meter is provided to indicate either 
signal strength or line audio level. Frequency is 
displayed on yellow led indicators. 


WJ-8718A HF Receiver 


The WJ-8718A is a general purpose hf receiver for 
surveillance and monitoring of rf communications in the 
5kHz to 30MHz frequency range. Front-panel buttons 
provide control of frequency tuning. If bandwidth, bfo 
(+8kHz), analogue meter input, manual or age gain 


Several options are available to enhance the overall 
capability of the WJ-8709. Included in these are ssb and 
fsk. 


TECHNICAL SPECIFICATION 

Frequency range: 5kHz-30MHz 

Tuning resolution: 10Hz 

If bandwidths: 0.3, 1, 3.2, 6, 16kHz 

Detection modes 

standard: fm, am, cw, mew, usb, Isb 

Frequency display: 7-digit, yellow led 
Frequency resolution: 10HZ step, 1.2kHz/turn 
Frequency stability: 6 x 10°°/day,2 x 10°°/year 
If rejection: >90dB 


with slow or fast decay times, detection mode and line 
audio level are available. Remote-control of tuning and 
if bandwidth selection is standard. 

Sideband detection is either independent, upper or 
lower, and is also selectable from the front panel. When 
any of these detection modes are selected, equalised if 
sideband filters are automatically switched to provide a 
separate detection path (paths for isb), and the bfo is 


547 


WJ-8617B receiver 


Power supply: 110/120, 220/240V ac; 47-400Hz; 100W 
nominal 

Temperature range 

operating: 0 to + 50°C 

storage: -20 to + 80°C 

Weight: 22.68kg approx 


Manufacturer 
Watkins-Johnson Co, 
Gaithersburg, Maryland. 


Special Projects Division, 


Temperature range 
operating: 0 to + 50°C 
storage: -40 to + 70°C 
Height: 132mm 
Width: 203mm 

Depth: 365mm 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


If output: 455kHz, 20mV minimum at 3yV input level 
Power supply: 115/220V ac +15%, 48-410Hz 
Temperature range: 0 to + 50°C 

Height: 133.4mm 

Width: 241.3mm 

Depth: 552.4mm 

Weight: 15.75kg approx 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


automatically set at the proper injection frequency to 
recover the intelligence. 

Among options are a microprocessor front panel, 
remote-control and built-in test equipment. WJ-8718A 
generally meets MIL-E-16400 and MIL-S-901C. 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 
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WJ-8770 HF Transportable 
Receiver 


The WJ-8770 hf transportable receiver is intended for 
the reception and analysis of communication signals in 
environments such as are found on open military 
vehicles 

The receiver is supplied with four plug-in if band- 
widths in addition to the usb and Isb filters normally 
supplied. Fully synthesised operation Is provided in all 
operating modes with 10Hz tuning resolution. Other 
tuning resolutions from 10kHz per step are selectable 
via a front-panel control. The WJ-8770 has automati- 
cally selected sub-octave preselectors prior to the first 
mixer to enhance the second-order intermodulation 
characteristics. 

The WJ-8770 can be powered by an optional battery 
eliminator module operating from a 115/220-volt ac 
source. Receiver power can also be provided from a 
vehicle battery. A self-contained battery option is 
available for manpack operation. 


TECHNICAL SPECIFICATION 

Frequency range: 5kHz-20MHz 

Tuning resolution: 10Hz 

If bandwidths (3dB) 

standard: 1, 4, 8 and 16kHz 

optional: 500Hz, 2, 6 or 12kHz 

Detection modes 

standard: fm, am, cw, usb, Isb 

Frequency display: 7-digit, red led 

Frequency resolution/read-out: 10Hz 

Frequency stability 

with time: 2 x 10°/year 

with temperature: 1.5 x 107° 

If rejection: >90dB 

Receiver sensitivity 

am, 4kHz if b/w: 1.6yV signal 50% am mod at 400Hz for 
10dB (s+n)/n at audio output 

fm, 16kHz if b/w: 3.2uV signal fm mod at 400Hz with 
4.8kHz peak deviation for 17dB (s+ n)/n at audio output 
If output: 455kHz, 20mV minimum at 3yV input level 
Power supply: 22-32V dc 

Consumption: 600mA approx at 28V dc 
Temperature range 

operating: -20 to +60°C 

storage: -40 to + 70°C 

Altitude 

operating: 11,000m 

storage: 15,000m 

Height: 107mm 

Width: 289mm 

Depth: 378mm 

Weight: 9.06kg approx 


OPERATIONAL SPECIFICATION 

Relative humidity: 98% (spray-proof construction) 
Vibration: MIL-STD-810, Method 514, Procedure X 
Bounce: MIL-STD-810, Method 514, Procedure IX 
Drop: MIL-STD-810, Method 516, Procedure ll 
Bench handling: MIL-STD-810, Method 516, 
Procedure V 


WJ-8770 transportable receiver 


Manufacturer 
Watkins-Johnson Co, CEI Division, Gaitherburg, 
Maryland. 


WJ-8965A Communications 
Reconnaissance System 


Housed in a transportable shelter or other appropriate 
tactical vehicle, the WJ-8965A provides rapid detection 
of radio transmissions in the hf, vhf and uhf military 
frequency ranges. From its own location, each system 
will also determine the line of bearing to vhf/uhf target 
transmitters. As a tactical system, the WJ-8965A is 
complete, having its own antenna, antenna mast 
and customer supplied or specified shelter/vehicle, 
communication set (customer specified or furnished) 
and power supply. 


Manufacturer 
Watkins-Johnson Co, Colombia, Maryland. 


WJ-8965A reconnaissance system 


WJ-8955 Mobile ESM System 


The WJ-8955 esm system provides a mobile signal 
monitoring and netted direction finding capability over 
the 2 to 1100MHz range. The command, monitor and 
three df vehicles, which comprise the esm system, are 


WJ-8990 Manpack Tactical 
Intelligence System (MANTIS) 


The WJ-8990 MANTIS is designed for fast moving 
forward deployed operations. The system comprises a 
W4J-8972 receiver/df processor and a WJ-9881 antenna. 

The receiver/df processor provides rf intercept and df 
capability over the 20 to 500MHz frequency range. 
Through the use of hf and uhf expansion modules the 
receiver range can be extended to provide intercept 
from 500kHz to 1.2GHz and df coverage from 2 to 
1.2GHz. The unit has provision for either manual, hands 


WJ-9040/SYS 001 Modular 
Broadband Collection System 


The WJ-9040/SYS 001 receiving system was developed 
under a design philosophy which required a simple yet 
flexible system concept, low power consumption, high 
performance and low cost. The result of this effort is a 
system which can be simply and quickly configured to 
meet both general-purpose or special C%l mission 
requirements. 

The WJ-9040/SYS 001 consists of standard 483mm 
equipment frames and a large variety of plug-in 
modules which come in one-eighth, one-quarter, or 
one-half rack width. System configurations can range 
from one frame with the requisite modules to satisfy a 
special requirement, to a configuration of up to 512 
equipment frames to satisfy large and complex 
requirements. 

Configuration of the system begins with the equip- 
ment frame(s) into which the user plugs the necessary 
modules required. These modules include: receiver 
sub-systems which cover the 5kHz to 23GHz frequency 
range, signal distribution, control and display, data 
storage, demodulation, signal processing and df. As 
requirements change the users can continue to add 
frames and modules to satisfy new needs. 

For large requirements the system can be configured 
to form a systematic hierarchy where module, equip- 
ment frame, zone and system levels of control are 
established. In this configuration a system level 
controller can effect control throughout the system 
down to the module level. 


Manufacturer 
Watkins-Johnson Co, CEl 
Maryland. 


Division, Gaithersburg, 


WJ-9040/SYS 007 system 


WJ-9088 Frequency Management 
System 


The WJ-9088 incorporates a number of receivers 
to create a system capable of signal collection, 
measurement, modulation identification, sorting and 
frequency management. Operating modes are am, fm, 
fm phase, cw, ook, Isb, usb and noise, and tuning time is 
from 20 to 250 milliseconds. 
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totally self-contained, with internal equipment and 
vehicular power supplies. The df antenna, which is 
stored on top of the df vehicle, requires only minimal 
deployment or set-up time. 


Manufacturer 
Watkins-Johnson Co, Colombia, Maryland. 


WJ-8955 esm system 


on control or automated search and df operations 
which can be programmed from the front panel. 

An RS-232C port provides for connection to a variety 
of external devices including portable computers, 
digital message devices and position locator units. The 
MANTIS can operate as a stand alone line of bearing 
system or as an element in a df net to conduct emitter 
locator operations. Claimed df accuracy is 2 degrees 
rms. The WJ-8990 will operate from an internal 12 volt dc 
battery or from an external 24 volt dc source as well as 
from an optional 115/220 volts ac supply. The receiver 
measures 152 x 279 x 406mm and the antenna, when 
stowed, 355 x 355 x 900mm. The receiver weighs 11kg 
and the antenna 13kg,. 


The system comprises one or more 1778mm racks, 
depending on selected options, with the computer 
display and printer mounted separately. The WJ-9088 
allows an operator to view and measure the signal ona 
panoramic display in many modes, such as freeze, 
difference, zoom and current display with markers, to 
set frequency and threshold level. Also included is the 
ability to listen to any audio output and write fsk data to 
the printer. Data may be recorded to tape using the cor 
output for recorder control. System control is effected by 
a PDP-11 computer which allows the operator to 
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Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland 


record, sort and edit up to 30,000 signals via a colour 
monitor and function keys. The system covers the range 
10kHz to 1000MHz in 10Hz steps. It has a power 
requirement of 110/22 volts ac, 50/60Hz. 


Manufacturer 
Watkins-Johnson Co, Columbia, Maryland. 
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WJ-9180-1 Signal Monitor 
(IP—1355/GRR-8(V)) 


The W4J-9180-1 signal monitor is ruggedised and 
Operates with the WJ-8640 series of manpack receivers. 
It receives a 10MHz signal from the WJ-8640-1 ‘sm out’ 
socket and provides a visual spectrum display of signal 
activity around the tuned frequency. The sweep width of 
the signal monitor is continuously adjustable from 0 to 
1MHz. 

A variable sweep rate control is provided, which 
permits the operator to set the sweep rate for the 
optimum resolution at the sweep width being used to 
prevent loss of sensitivity by sweeping too fast. A front 
panel switch also provides a sweep reversing feature on 
the crt 

The WJ-9180-1 operates from a detachable battery 
pack which holds either a magnesium BA-4386 or 
alkaline (D-cell) battery. As an option, the battery pack 
is offered with a built-in charger which operates from a 
115/220-volt ac source. Power can also be supplied 
from a vehicle battery or similar source. 


TECHNICAL SPECIFICATION 

Input: bnc 

Input impedance: 50 ohm nominal 

Input frequency: 10MHz 

Range of centre frequency: 50kHz 

Sweep width: 0-1MHz 

Sweep linearity: linear overall to within 5% of total 
sweep width 

Sweep rate: 5-25Hz, nominal, continuously variable 
Resolution: using approx 50kHz sweep width, 2 signals 
5kHz apart will be displayed with at least 6dB valley 
between peaks 

Sensitivity: 10,V input at 10MHz produces at least 
25.4mm vertical deflection on crt 

Image rejection: 60dB minimum 

If rejection: 60dB minimum 

Gain control: 60dB minimum 

Power supply: +11 to +16V dc/+22 to +32V dc, 
115/220V ac 

Consumption: 10W approx 

Temperature range: 0 to +50°C 


Manufacturer 
Watkins-Johnson Co, CEI Division, Gaithersburg, 
Maryland. 


WJ-9195C Rapid Acquisition 
Spectrum Processor(RASP) 


The WJ-9195C rapid acquisition spectrum processor is 
a broadband receiver and spectrum display device. It is 
designed to rapidly scan a segment of the rf spectrum 
and indicate activity on an electroluminescent display. 
Signal information is presented as six programmable 
traces which can be set up to provide an overview of the 
spectrum or a detailed look can be taken at a specific 
area of interest. There is a direct relationship between 
the amount of spectrum scanned and the revisit rate, 
and therefore the probability of intercept. 


Control is via front panel buttons in association with a 
menu display or via a computer bus. When acting as a 
system controller up to 15 external WJ-904 receivers can 
be operated from a single control point 

The WJ-9195C's frequency range is 20 to 512MHz 
(expandable to 2MHz to 4GHz) and its fast scan rate is 
1GHz per second. It has a resolution of 5 or 25kHz and 
an instantaneous dynamic range of 60GB. It is powered 
by 110/220 volta ac, 48 to 400Hz, measures 222 x 483 
x 432mm and weighs 40.5kg. 


Manufacturer 
Watkins-Johnson Company, Gaithersburg, Maryland. 


WJ-—9205/9206 Signal Monitors 


The WJ-9205 signal monitor can be used with any 
receiver having a 21.4MHz if output to provide a range 
of monitoring and signal analysis capabilities. It accepts 
inputs from one to three receivers and provides digitally 
refreshed displays of the traces simultaneously on its 
crt. Common adjustments such as sweep rate and 
centring are performed automatically. 

The WJ-9205 can be programmed to control each 
trace either from the front panel or via an IEEE-488 
remote interface. Each trace can be _ individually 


WJ-9477 Precision Tunable 
Demodulator 


The WJ-9477 precision tunable demodulator provides 
am, fm, and ssb demodulation of received signals from 
1kHz to 30MHz with 10HzZ tuning resolution. Up to nine if 
bandwidth filters, from 3kHz to 5MHz, can be fitted. 
Microprocessor-based digital control circuitry permits 
flexibility of local or remote-control. Rear panel 
connectors allow a 21.4MHz if signal to be injected for 
de-modulation or the internal if to be directed to other 
external equipment for further analysis. The WJ-9477 
design provides a wide variety of system configurations. 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


WJ-9518BE FDM Demodulator 


The WJ-9518BE fdm demodulator contains six delay 
equalised independent single-sideband demodulators 
tunable over a frequency range from O to 15MHz. 
Control of the WJ-9518BE can be either local, via 
front-panel controls, or remote, via a standard IEEE 488 
interface. All functions, except gain and headphones 
level, are controlled via a 30-button keypad. For 
Operation convenience, pre-programmed tuning to 
standard CCITT frequency plans of 960 or 2700 
channels and scanning capability are provided. Scan- 
ning is also available in increments from 1kHz to 1MHz, 
or discrete frequency tuning. 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


programmed for frequency scan, display resolution, 
signal attenuation, sweep inversion and signal source. 

The WJ-9206 provides a visual indication of spectrum 
use for signals within 2.5MHz of the receivers tuned 
frequency. It has a front panel rotary knob which allows 
the operator to accept inputs from one to three sources 
and instantaneously display the signal of interest. It 
serves as a tuning aid and aids in the interception of 
pop up signals. Both receivers are 88mm high and 
213mm wide. 


Manufacturer 
Watkins-Johnson Company, Gaithersburg, Maryland. 


WJ-9180-1 signal monitor 
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WJ-9477 demodulator 


WJ-9518BE demodulator 


TRC195 Radio Direction Finder 


The TRC195 direction finder is designed for use with the 
TRC243 receiver, although it can be operated with any 
receiver provided with an if output. Multiple antenna 
configurations are possible allowing the unit to adapt to 
various operational requirements. 

Four df modes are standard: single measurement, 
repeated measurement (loop test), average and single 
histogram. System sensitivity and selectivity, together 
with all performance data in the reception mode, 
depend on the particular receiver characteristics. 


Manufacturer 
Thomson-CSF, Gennevilliers. 


TRC195 df set-up 


TRC296 Radio Direction Finder 


The TRC296 is a radio direction finder based on the 
interferometry principle on a broad-base antenna, 
allowing bearings on very short duration signals. 

It can accept the different types of emission used in 
the vhf/uhf range under the most severe conditions, 
through appropriate signal processing. Consisting of a 
TRC298 receiver and a df processor, fully controlled by 
a microprocessor, the TRC296 can be operated in the 
local mode or remotely controlled by means of standard 
interfaces for integration in a system. It can be installed 
in a fixed, semi-fixed or mobile station. 

A small lightweight antenna version is available. 


TECHNICAL SPECIFICATION 
Frequency range: 20-1350MHz in 3 sub-bands (20-160, 
160-500 and 500-1350MHz) 

Instrument accuracy: better than 1° rms 
Measurement duration 

basic version: 100ms 

option: 20ms 

Sensitivity with preamplifier 
20-160MHz: 0.5-3yV/m 

160-500MHz: 1-1.25yV/m 

500-1350MHz: 2-5yV/m 


Manufacturer 
Thomson-CSF, Gennevilliers. 
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TRC296 direction finder 


20-1350MHz antenna array for TRC296 af 


GERMANY (FEDERAL REPUBLIC) 


1160 Automatic VHF DF System 


The 1160 system covers the 20 to 180MHz frequency 
range. The mobile version consists of three df vehicles 
and a control car. The df vehicles are equipped 
with radio direction finders which operate on the 
Watson-Watt principle. This method provides resistance 
to interference in situations where a decoy/jamming 
transmitter is being used to conceal a wanted signal 
operating on the same frequency. The bearing of both 
the wanted and the decoy/jamming transmitters are 
established and evaluated at the same time. Since no 
mechanical or electrical rotation of the antenna is 
required the system is ready at any moment for df over 
the entire azimuth range. This means that a short-burst 
transmission (100us duration) will yield a reliable 
bearing. 


The system is controlled from the control vehicle via a 
radio channel. The df results are transmitted back, not 
only as a digital signal, but also with the original crt 
display from the radio direction finders. Events during 
the df operation are stored and can be played back for 
assessment as often as required, in real-time or quick 
motion. Weak signals can be processed by means of the 
correlation technique. The availability of a histogram 
presentation provides additional information for the 
evaluation of df bearings. 


STATUS 
In service with several NATO countries. 


Manufacturer 
C Plath GmbH, Hamburg. 


1160 system df vehicle 
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EB 100 Miniport Receiver 


The EB 100 is a portable lightweight battery-operated, 
microprocessor-controlled vhf/uhf receiver operating in 
the 20 to 1000MHz range. Features include high 
sensitivity, high frequency accuracy, memory scan of up 
to 18 frequencies, start/stop frequency scan and emi 
shielding. Together with its active directional antenna, 
HE 100, applications include detection and location 
of electro-magnetic emissions, close-range direction 
finding of signal sources and protection against 
detection by bugging transmitters. 


Manufacturer 
Rohde & Schwarz, Munich. 


GSP3601 HF/VHF Direction Finder 


Fhe GSP3601 is an hf/uhf direction finder for installation 
in apes with integrated power generators. Designed for 
mobile use in forward battle areas, the system has a 
foldable antenna positioned on a hydraulically operated 
mast 10 metres above ground. Mast and antenna can 
be erected from inside the vehicle in under two minutes. 

The GSP3601 is based on three independently 
operating Telegon 10 direction finders. The Telegon 10 
is a Watson-Watt equipment covering the 10kHz to 


PA 003 A3 VHF-UHF Rotating 
Direction Finder 


The PA 003 A8 detects signals with vertical and 
horizontal polarisation and a variety of modulations in 
the frequency band 20MHz to 1GHz. Developed from 
the stationary and semi-mobile rotating direction finder 
PA 003, the A3 version has improved large signal 


DIRECTION FINDING/Germany (Federal) 


HE 100 active directional antenna 


1GHz frequency range with a resolution of 10Hz and a 
typical equipment error of less than 1 degree. The 
modular df consumes approximately 150 watts and has 
an 8-digit crt display. Manual operation can be 
performed in parallel to automatic. 


STATUS 
In service. Also used in airborne df systems. 


Manufacturer 
AEG, Ulm. 


characteristics in the active antenna used. The antenna 
rotates at 1.5 revolutions per second, which is designed 
to give a faithful reproduction of the horizontal antenna 
pattern on the long persistence crt screen in the df and 
search mode. For direction reception the antenna 
system can be set for any direction from the operator's 
position. 


Manufacturer 
Rohde and Schwarz, Munich. 


PA 010 HF Doppler Direction 
Finder 


This’ df system covers the 500kHz to 30MHz frequency 
range. It can be used in mobile applications. 

Features include the first application of the Doppler 
principle to an hf direction finder; crossed-loop 
antennas which permit df signals arriving at high angles 
(sky waves); high bearing accuracy of +1 degree; high 
sensitivity (the required field strength for a +2-degree 
bearing fluctuation is less than 0.3 to 1yV/m); df of 
signals of any modulation mode (including ssb and 


PA 055 Doppler Direction Finder 


The PA 055 broadband doppler direction finder 
provides df and source-location facilities as well as 
detection and signal analysis. 

The equipment can indicate the direction of a target 
transmitter to within +1 degree. Frequency coverage is 
from 20MHz to 1GHz using two antenna systems, one 
for the 20 to 200MHz band and the other for the 200MHz 
to 1GHz band. 

The doppler system is claimed to offer considerable 


pulse modulation); electronic north adjustment of the 
system to facilitate antenna erection; unmanned 
and/or manual operation; microprocessor-controlled 
evaluation and indication of bearing, data input and 
output; analogue read-out of elevation angle; display or 
output of bearing either as instantaneous value or as 
average value + standard deviation and a smallest 
selectable bandwidth of + 75Hz. 

Installation of the antenna system is possible at a 
distance of up to several hundred metres from the df 
system (connected via three standard coaxial cables 
and one power cable) with remote-control of the 
complete system over any distance. 


advantages over conventional Adcock systems, includ- 
ing wide aperture, low bearing error with high angle of 
incidence or depolarised waves, the possiblity of 
using normal receivers, digital bearing read-out, 
fully-automatic operation, high sensitivity through the 
use of an integrating if summer and a special method of 
compensating for unwanted frequency modulation in 
the input signal. In addition to the digital bearing 
read-out, there is an analogue display to permit an 
assessment of bearing quality. Full remote operation is 
available. The direction finder can take bearings of 
signals of 10ms duration. 
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EB 100 receiver 


GSP3601 in apc 


Manufacturer 
Rohde & Schwarz, Munich. 
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PA 055 doppler df and antenna 


Manufacturer 
Rohde & Schwarz, Munich. 


PA 555 Mobile Doppler Direction 
Finder 


The PA 555 is a mobile direction finder for installation in 
vehicles. It is suitable for land, sea and airborne use. 

The antenna and scanning unit are connected via a 
junction unit to the df unit where the bearing result is 
indicated both as a three-digit read-out and in 
analogue form. The df system is based on the ESM 500 
vhf/uhf receiver which has a built-in RS- 232 and IEC 625 
data interface for remote-control/system integration. 
Frequency coverage is from 20 to 500MHz or 20MHz to 
1GHz. 


STATUS 
Announced in 1983 and in production. 


Manufacturer 
Rohde & Schwarz, Munich. 


PA 555 vhf/uht and PA 510 hf direction finders installed 
in vehicle 


PA 2000 Fast Search and DF 
System 


The PA 2000 combines a fast intercept receiver with a 
rapid response direction finder operating on the 
Adcock/Watson-Watt method. In its standard configur- 
ation the PA 2000 covers the frequency range 2 to 
512MHz with a required signal duration of less than 1 
millisecond. The system is designed for mobile and fixed 
applications as well as for remote control using a V24 
interface. It can be integrated into a network as a single 
system or used as a combination of several systems. 
The entire frequency range is covered by four antenna 
systems. Operator interaction of the search and df 
system is menu-driven with control being effected via 
the touch sensitive soft keys of a plasma display. Live 
display of the digital target bearing information and real 
time signal analysis are presented on a colour crt. The 
PA 2000 has five modes of operation; system set up, 
fixed, search, scan and quick look. 


PS 74 Mobile and Stationary DF 
System 


The PS 74 df system covers the 1 to 30MHz frequency 
range. A df station consists of four df receivers which 
can be operated at the same time and independently of 
each other. All df receivers work on the three-channel 
Watson-Watt principle. Short burst signals (100ys 
duration), as well as weak signals (up to 6dB below the 
receiver noise) yield reliable bearings as a result of the 
correlation stages. 

The analogue and digital bearings obtained at the df 
vehicle are transmitted via a telephone line or a radio 
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Associated AP 555A71 (20-500MHz) and AP 555A2 (500-1000MHz) df antennas 


Manufacturer 
Rohde and Schwarz, Munich. 


channel to the evaluation centre where they can be 
assessed and evaluated in real-time. Connection to 
an evaluation computer permits fully automated 
computation of positions, with indication of targets ona 
map. The combination of several df vehicles creates a df 
network with a capacity previously unattainable by 
mobile systems. The system is also available for 
stationary duty. 

Alternative df antennas which can be used include 
the active U-type Adcock AAU 7475 and the crossed- 
loop Adcock KRA 647.1. The small-sized AAU 7475 can 
be camouflaged in open country, while the KRA 647.1 
operates reliably from waves with a high angle of 
incidence as well as from electromagnetic waves with 
any type of polarisation. 


KRA 647.1 crossed-loop Adcock antenna system 


STATUS 
In service with several NATO countries. 


Manufacturer 
C Plath GmbH, Hamburg. 


PS 74 df cabin 
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PSI 1750 Interferometer 


The PSI 1750 is an interferometer df station used in the 
hf range for in stationary and semi-mobile applications 
It is primarily used against transmitters and has high 


PV 017 Azimuth Analyzer 


The PV 017 azimuth analyzer is a display designed for 
use with hf, vhf and uhf radio monitoring df equipment 
The PV 017 is designed to provide a fast and clear real 
time display of the df event in the form of a azimuth 
histogram and, additionally, presents the instantaneous 


Rohde & Schwarz DF Equipment 


Rohde & Schwarz offers a wide range of df equipment in 
the 500kHz to 1GHz frequency range for both mobile 
and fixed stations. Df systems are not only available for 
radio monitoring, but also for air- and sea-traffic control 
and for position finding in built-up areas 

The range of radio-monitoring systems comprises the 
following basic models: 

The PA 010 covers the 500kHz to 30MHz frequency 
range and is a short-wave doppler direction finder. It 
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elevation angles although, with a linear antenna, it can 
be used for the reception of low angle of incidence 
signals. The position of the target can be fixed with a 
single 1750 using the distance and direction method. 


STATUS 
In service. 


Manufacturer 
AEG, Ulm. 


target signal in the form of a waterfall. The display 
permits rapid capture of df data, simultaneous display 
of bearing data from several transmitters, determination 
of the most probable bearing when bearing information 
fluctuates, and checking of df data quality. The display 
also facilitates direction finding and increases accuracy 
and sensitivity for difficult targets. 

The PV 017 can be operated directly from the 
direction finder or via a V24/28 data interface. If long 


provides automatic display of azimuth, read-out of 
elevation angle, and is suitable for reception of 
steep-angle signals (sky waves). It can be used in fixed 
and mobile stations and offers a remote-control 
capability. (See separate entry.) 

The PA 510 covers the 1 to 30MHz frequency range. It 
is a short-wave direction finder for vehicle-mounting. 

The PA 003 covers the 20MHz to 1GHz frequency 
range and is a rotating direction finder. Its features 
include a horizontal and vertical antenna system, df and 
directional reception, and azimuth determination with 
df cursor. 


lines are used, modems with a preferable bit rate of 1200 
baud are required. The PV 017 comes as a 482mm 
rackmount or desk top unit and requires 110/220 volts 
ac or 24 volts dc to operate 


Manufacturer 
Rohde and Schwarz, Munich. 


The PA 055 covers the 20MHz to 1GHz frequency 
range. It is a broadband doppler direction finder for use 
in fixed and mobile stations. It offers digital and 
analogue read-out of bearing, and remote control of 
the complete system over any distance. (See separate 
entry.) 

The PA 555 covers the 20MHz to 1GHz frequency 
range and is a broadband doppler direction finder for 
vehicle-mounting. (See separate entry.) 


Manufacturer 
Rohde & Schwarz, Munich. 


SFP 5200 Direction Finder 


The SFP 5200 visual radio df receiver operates in 
accordance with the Watson Watt df principle. 

A feature is its high acquisition rate. A maximum of 
8ms are required from the start of the df command to the 
indication of the digitally evaluated bearing together 
with quality criteria. This time also includes the setting 
time for the synthesizer of 2ms and channel tuning for a 
new target of ims. With a suitable drive the receiver is 
capable of locating transmitters which operate in the 
frequency hopping mode and determine their position. 

To: control large quantities of data, such as are 
encountered during the scanning mode, a sector df 
function is available which permits evaluation of a 
section of the 360° df range. In addition, frequencies 
which are of no particular significance can be filtered 
out 

Different bandwidths can be selected for df and 
audio information. The complete contents of a message 
can be optimally received with the narrow bandwidths 
most favourable for direction finding. The digital filters 
which are used also provide, during the transient period 
or tuning to the filter edge, absolute synchronisation of 
the receiver channels. 

The SFP 5200 can be integrated in complete radio 
intelligence systems. All df receiver functions can 
be controlled centrally and the results returned 
automatically. The analogue df display is also made 
available in the control centre for evaluation. 


Telegon 8 (Type PGS 1521) CRT 
Direction Finder 


The Telegon 8 is a high-quality Watson-Watt direction 
finder for the frequency range from 10kHz to 30Mkz. It is 
characterised by small dimensions, lightweight and low 
power consumption 

Features include the Watson-Watt system with three 
channels, direct digital read-out of bearing angle and 
tuning frequency on crt-screen, electronic single-knob 
tuning and control of cursor position by means of 
the same knob, optimal df through selectable df 
bandwidths, high frequency stability due to synthesizer 
with resolution of 10Hz, and control and display units 
remoted from the receiver 

Microprocessor control is used for automatic balanc- 
ing and calibration, for automatic error diagnosis and 
bite. A 30-channel frequency memory is also available 


STATUS 
In service worldwide 


TECHNICAL SPECIFICATION 
Frequency range: 10kHz-30MHz 
Frequency display: 7-digit display on crt 


e 


SFP 5200 df system 


STATUS 
In service with several forces. 


Manufacturer 
C. Plath GmbH, Hamburg. 


Telegon 8 set-up 


Frequency resolution: 10Hz 
Power consumption: 115W approx 


Manufacturer 
AEG, Ulm. 


TDF-205 Automatic DF System 


The TDF-205 is an automatic emission direction finder 
operating in the vhf/uhf bands (20 to 500MHz). It is 
designed for use on land (in stationary and vehicular 
installations), at sea and in the air. 

TDF-205 detects radio emissions (voice and data 
transmissions) and determines their azimuth. When 
three units are used together the exact location of 
emission can be determined. The TDF-205 can operate 
as a stand-alone unit or integrated into an ew system. In 
the latter configuration, the information generated is fed 
to the system computer for appropriate action; it is also 
displayed on the command monitor. 

The TDF-205 can be used in a remote or manual 
mode. In the remote mode the host ew sigint computer 
controls the TDF-205s remotely to obtain the azimuth of 
hostile emitters and determines their exact location by 
triangulation. In the manual mode the system operator 
can initiate one or multiple direction of arrival 
measurements. 


STATUS 
In production for the Israeli armed forces. 


TECHNICAL SPECIFICATION 

Modulation: am, fm, cw, fsk, psk, ssb 

Frequency range: 20-500MHz 

Accuracy: 1.5°rms 

Response time: 300ms 

Sensitivity: 6-9uV/m depending on frequency range 
If bandwidth: 10, 20, 50, 300kHz 


TDF-500 Airborne DF System 


The TDF-500 operates in the 20 to 500MHz vhf/uhf 
bands. It detects radio emissions (voice and data) and 
determines their direction of arrival and location. It is 
designed for use in airborne applications as part of an 
elint/comint system, or as a stand-alone df and emitter 
location system. 

Features include short response time, fully automatic 
operation with manual back-up, system flexibility, bite 
and low life-cycle cost. 


TECHNICAL SPECIFICATION 

Modes: am, fm, cw, fsk, psk, ssb 
Frequency range: 20-500MHz 
Response time: 300ms or less 

Typical accuracy: 2° rms 

Sensitivity: -120dBm at antenna ports 
Consumption: 400W 

Temperature range: -30 to +65°C 
Relative humidity: 95% 

Altitude: to 10,000m 


OPERATIONAL SPECIFICATION 
Vibration: 5g per MIL-STD-810C 


ELT/128 DF System 


The ELT/128 is a modular direction finder operating in 
the hf, vhf and uhf frequency bands. It is able 
to automatically determine the direction of arrival 
measurements against any kind of signal modulation as 
well as perform technical analysis; it also allows 
demodulation of the intercepted emission for monitoring 
purposes. 

The ELT/128 consists of a df receiver (rf unit, control 
unit and control panel) and an antenna assembly. The 
antenna assembly is tailored to suit various band and 
installation constraints. A number of standard fittings 
covering the most common requirements are available 


lsrael—lItaly/DIRECTION FINDING 555 


ISRAEL 


TDF-205 system components, excluding antenna assembly 


OPERATIONAL SPECIFICATION 
Environmental: to MIL-STD-810C 
Emi/rfi: to MIL-STD-461B/462 


Polarisation: vertical 

Power supply: 20-33V dc 
Consumption: 250W max 

Weight (less antenna assembly): 44kg 
Mtbf: > 800h 

Mttr: <1h 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


TDF-500 df system 


Shock: 15g per MIL-STD-810C 
Emi/rfi resistance: per MIL-STD-461B 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


ITALY 


for both naval and ground applications. Data is 
displayed to the operator on digital displays on the 
control panel. 

The df receiver provides two standard outputs for 
data exchange with external units. These can drive a 
display unit and a printer for sequential print-out of all 
fundamental data. 

The ELT/128 can also be slaved to a host computer to 
be utilised as an analysis and bearing sensor in 
complex esm or comint systems. 


STATUS 
In service, 


ELT/128 antenna assembly 
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Manufacturer 
Elettronica Comunicazioni SpA, Rome 


ELT/128 control unit and panel 
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DF100 Lightweight Direction 
Finder 


The DF100 is a lightweight, low cost, direction finder. 
Operating from the audio output of an fm receiver, the 
DF100 is suitable for both fixed and portable use. The 
system uses a four dipole aerial configuration to scan 


UNITED KINGDOM 


both vhf and uhf bands, the signal being fed via the 
receiver to the DF100 for processing. Bearing data is 
shown on a three digit led display and an led compass 
rose. The bearing data can be fed to either a vdu, to 
display numerical readout or a histogram showing the 
bearing of the signal, the confidence and the elapsed 
time. Alternatively the same data can be supplied to a 
printer. In all cases the information is updated once a 
second. 


MA1110 and MA1111 Direction 
Finding Processing and Display 
Units 


The MA1110 and MA1111 are df processing and display 
units suitable for tactical or fixed station use. They have 
identical df facilities but different power supply units; the 
MA1110 is ac-powered and the MA1111 is dc-powered. 

The units form part of the Racal commutated Adcock 
df system covering the frequency range 100kHz to 
1000MHz. They are primarily for use with Racal receivers 
and the AE3007 hf and AE3020 vhf/uhf df antenna 
systems 

Each unit has microprocessor-controlled facilities 
and anumber of operator-controlled functions so that it 
can be used against a wide range of signals. It can be 
controlled remotely and is suitable for automated 
operations. 

The MA1110 and MA1111 can be mounted in a 
standard 483mm rack, and are suitable for installation 
in wheeled vehicles, shelters, or fixed sites. 

Bearing results are shown as a digital bearing 
readout and either a polar or histogram display on acrt. 
With the first a four-figure led gives a direct bearing 
readout to 0.5°. The operator can select various 
integration periods for improved accuracy on longer 
transmissions. A polar display on the crt shows 
instantaneous bearing angle. A cursor facility is 
available for weak or fluctuating signals. A histogram 
display is also available on the crt. It enables a number 
of stations, for example a radio net, to be identified 
separately, showing both their bearing and relative 
activity level. Its memory facility can store and display 
bearings after transmission has stopped. This is useful 
on short duration transmissions. The histogram also 
improves measurement accuracy of fluctuating, weak, 
or multipath signals, particularly at hf. 


STATUS 
In production. Sold worldwide. 


MA1122 DF Processing and 
Display Unit 


The MA1122 is a df processing and display unit for use 
in tactical ew systems; it is suitable for installation in 
tracked and wheeled vehicles 

The MA1122 forms part of the Racal commutated 
Adcock df system operating in the frequency band 20 to 
1000MHz with the Racal RA1794 or RA1796 receivers, 
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Manufacturer 
Rediffusion Radio Systems, Crawley. 


MA1110 (r) with RA1794 receiver (1) 


TECHNICAL SPECIFICATION 

Instrumental accuracy: better than +0.5° 

Calibration: fixed octantal correction, antenna heading 
by input from front panel, site errors by input from 
control panel. 

Power supply 

MA1110: 100-125V or 200-240V, 44-440Hz, single phase 
MA1111: 10.7 to 30V dc 


and the AE3020 series of vhf/uhf df antennas. It can be 
either manually operated or, using the Racal MPA3250 
tactical computer, controlled automatically as part of a 
df network. An optional MA4233 miniature printer can 
be used to record results. 

It can also be used in a hunting df role, in which case 
the frequency range can be extended down to 2MHz 
and special low profile df antennas are fitted to a 
suitable vehicle. Covert, mobile df operations to locate 
unauthorised transmitters are then possible. 

In operation, microprocessors compute a rapid series 


Temperature range 
operating: -10 to +55°C 
storage: -40 to + 70°C 


Manufacturer 
Racal Communications Ltd, Bracknell. 


of bearing data which is integrated and displayed as a 
four-digit numeric readout. They also calculate a quality 
factor. A memory facility stores bearing results. The 
unit can work unattended in conjunction with a 
carrier-operated relay facility and a miniature printer to 
record results. In fully automatic operation, as part of a 
df network, the MA1122 and df sub-system is controlled 
by the Racal MPA3250 tactical computer. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 

Instrumental accuracy: +0.5° 

Calibration: fixed octantal correction, antenna heading 
- by input from front panel 

Power supply: 10.5 to 30V dc 

consumption: 60W typical 


Manufacturer 
Racal Communications Ltd, Bracknell. 


MA1122 


PRS 2220 HF Direction Finding 
System 


This automatic df system computes line bearings by 
applying software algorithms to digitised composite 
antenna switching sum beam patterns. Hardware 
includes the PRS 1120 multibeam system already 
described, (see separate entry). Antenna switching is 
performed by a goniometer, the stator of which is 
connected to the 24 outputs of the PRS 1120 multibeam, 
and the rotor, capacitively coupled, revolves at 500 rpm. 
At any particular instant outputs from a group of 8 
adjacent antennas are coupled to the rotor. Two df 
outputs are obtained from the rotor —one being the sum 
of all outputs from the 8 antennas, and the other being 
the difference between the two theoretical equal halves 
of the group. Composite scans are fed into a computer 
at a rate of one scan for every four gonio revs. A bearing 
extraction algorithm is applied to each scan and a snap 
bearing produced every 480ms. At the end of a 
collection period the ‘snap’ bearings are applied to an 
editing algorithm giving a resultant bearing together 
with associated quality factors. These results can be 
printed out or fed, as part of alarger system, to a central 
position fixing computer. An electronic ‘goniometer’ will 
replace the existing unit but the principle of operation 
will remain the same. Systems are manufactured and 
supplied to the client's own specific requirement. 


STATUS 

Systems are in use in the UK, the Far East, Australasia, 
America and Scandinavia. Equipment is in current 
production and updates being carried out-on some 
earlier systems. 


Manufacturer 
Plessey Military Communications, Havant. 


PRS2220 automatic direction finding computer and 
control cabinet 


RDF3200 Hunting DF System 


The RDF3200 hunting direction finding system has been 
developed for mobile operations in the 2 to 512MHz 
range. For special applications it can be extended to 
1GHz. Designed for use by internal security forces in 
hunting illegal transmitters, it has proved to be effective 
particularly in locating targets in city environments. It 
can be installed covertly in a variety of vehicles. 

By adapting the antenna design for Racal's range of 
df systems for mobile operations, this version can be 
used in single-station mode to home in on a target 
transmission by taking successive bearings whilst on 


the move. It can also be used as part of a df net in 
conjunction with other hunting vehicles or with a fixed df 
control station. 

Antennas have been specially constructed for roof 
mounting to present a low profile and, if necessary, they 
can be completely concealed within the roof by the use 
of a glass-fibre hi-top. They are aligned with the vehicle 
heading so that operational bearings indicate the 
direction to be taken when homing in on the target. By 
the addition of mast-mounted antennas, the system can 
be converted to provide enhanced performance in 
static locations. 

To cover the full frequency range, the system 
comprises hf and vhf/uhf hunting df antennas, two 
receivers and a microprocessor-based df processing 
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and display unit, type MA1122. Separate versions are 

also available to cover only the hf or the vhf/uhf bands. 
Standard Racal receivers — either the RA1794 or 

RA1796 — are used, covering the 2MHz to 1GHz range. 


STATUS 
In production and in service in various configurations 
worldwide. 


TECHNICAL SPECIFICATION 
Frequency range: 2-512MHz 
Polarisation: vertical 
System sensitivity 

hf: typically 5uV/m 

vhf/uhf: typically 10uV/m 
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Instrumental accuracy (MA1122): better than +0.5° 
Rate of operation: up to 50 bearings/s 

Relative humidity: 95% non-condensing at + 40°C 
Power supply: 10.5 — 30V dc (from vehicle battery) 


Manufacturer 
Racal Communications Ltd, Bracknell 


RDF3206 hunting df system 
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515R-1 Miniature ESM Receiver 


The 515R-1 is a miniature 20OMHz to 1.2GHz esm receiver 
designed for direction finding, surveillance and signal 
intelligence systems. Two configurations of the receiver 
are possible: a coherent dual channel receiver with a 
single synthesiser for df applications, and a dual 
independent channel version with two completely 
independent synthesisers. 

A 21.4MHz if output is provided with bandwidths 
ranging from 8kHz to 300kHz. Digital age circuitry 
provides programmable attack, decay, and hang-time 
characteristics via the remote control bus. High-speed 


2001 Portable HF DF system 


The 2001 portable hf direction finding system consists of 
a df processor, a Sony ICF2002 receiver, df antenna, 
audio recorder, headset, battery charger and carrying 
case, providing a miniature collection and df system. 
The antenna can be used as an integral part of the 
processor, or it can be removed and used remotely up to 
4 metres away. 

The df processor display is a three-digit lcd with 
built-in signal strength metre and bearing bar display at 
10° intervals. 


STATUS 
No longer in production. 


Manufacturer 
OAR Corp, San Diego, California. 


2001 portable df 


Rockwell serial control of all receiver characteristics is 
provided by an RS-422 port. 

Direct digital frequency synthesis provides frequency 
change times which are less than 100 microseconds. 
This allows rapid scanning of the frequency spectrum 
for signal detection and analysis. 

The unit, which has a mtbf of greater than 8000 hours, 
measures 127 x 127 xX 203mm and weighs 4.05kg,. It 
meets MIL-STD-461 for emi. 


Manufacturer 


International, Collins Defence Communications, Cedar 
Rapids, lowa. 


51SR-1 esm receiver 


2040 Portable HF DF System 


The 2040 system is designed as a comint/df system for 
use against hostile ground-wave emitters in tactical 
situations. It is designed for high mobility and rapid 
redeployment, and is adaptable to both portable/ 
temporary and permanent installations on small or 
large land vehicles. Identical’equipment can be used on 
land vehicles and aircraft, as well as in man-portable 
applications, by selecting the appropriate antenna. 

The 2040 0.2 to 80MHz receiver, panoramic display 
and df processor are contained in a single, ruggedised 
cabinet measuring approximately 444 x 179 x 432mm. 
Panel covers for making the enclosure weather 
resistant during transport, and manpack battery and 
rack-mount adaptor kit are optional. 

The receiver/processor unit is available with or 
without a built-in panoramic display, In the model 2040, 
the same crt is used in a dual role as both a df bearing 
display and a panoramic display to minimise power 
consumption, size and weight of the equipment. 
Bearing information is available while operating in the 
signal monitor mode via a separate digital bearing 
read-out panel meter positioned next to the crt. 

A standard 0.5 to 30MHz ferrite loop antenna array 


3045 Portable VHF/UHF DF 
System 


The 3045 vhf/uhf system covers the 20 to 520MHz 
frequency range, extendable to 1300MHz, and is similar 


4001 Radio Direction Finder 
Processor 


The 4001 radio direction finder processor is designed to 
operate with any rf communication receiver operating in 
any or all frequency bands from 0.5MHz to 1.3GHz and 
equipped with a standard if output of 455kHz, 10.7MHz, 
or 21.4MHz. Any one (or more) of approximately 15 
interchangeable df antenna models is available for land 
vehicle/aircraft, field transportable/team-pack, fixed 
land stations, and shipboard use. 

The relative direction of incoming signal bearings are 
indicated by the processor from 0 to 359 degrees ona 
back-lit lcd. Bearings are displayed digitally in the 


AN/PRD-11 VHF/UHF Radio DF 
System 


The AN/PRD-11 manportable df system combines the 
W4J-8640-1 receiver, WJ-8975A df processor, WJ-9180-1 
signal monitor and WJ-9880A(A-1) antenna. Basic 
frequency range is 20 to 500MHz., The receiver features 
wide range tuning using interchangeable drop-in units. 
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2040 portable hf df system 


is contained in a reinforced housing measuring 
approximately 510 x 510 x 44mm. This antenna 
configuration is intended primarily for use on small land 
vehicles such as Jeeps, and light aircraft (including 
helicopters). 

An interchangeable portable antenna is also avail- 
able. It consists of a collapsible Adcock array which 
covers 1.5 to 830MHz. Other mobile and fixed antennas 


in operation to the 2040. The standard monopole 
Adcock antenna can be mounted directly on the roof or 
fuselage of small vehicles and aircraft, and variations of 
the associated antenna design are available for 
manpack, base station and shipboard applications. 


centre of the Icd to the nearest degree, as well as by 
radial ‘bars’ to the nearest five degrees on a graduated 
compass rose around the edge of the circular display. 
Signal quality is indicated below the digital bearing 
display, in four levels or steps from poor or weak to very 
good or strong. 

Operator controls on the front panel of the 4001 
include on/off, panel lighting, and a bank of selection 
buttons — each corresponding with one of six different 
user-specified df antenna frequency bands to be used. 
Calibration controls for setting the zero-reference point 
on the df display are located behind a panel below the 
antenna push buttons. 


Manufacturer 
OAR Corp, Rockville, Maryland. 


4001 df processor 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


AN/PRD-11 radio direction finder 


are also available. The design of the system, which 
uses a proprietary single-channel variation of the 
Watson-Watt principle, allows the operator to monitor 
and df on signals while the vehicle is in motion or 
stationary. 


Manufacturer 
OAR Corp, San Diego, California. 


Manufacturer 
OAR Corp, San Diego, California 
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AN/SYR-1 Communication 
Tracking Set 


The AN/SYR-1 tracking set is part of the CG/SM-2 
combat system on Terrier-equipped cruisers and 
destroyers. It receives and processes data from Terrier 
SM-2 missiles and routes the data to shipboard 
weapons directing systems. Each AN/SYR-1 set includes 
four electronically steered phased array antennas, a 
detecting and receiving group, and a data processing 
group with a mini-computer. The antennas are 
designed to handle simultaneous data from multiple 
missiles on a time-sharing basis. Other features 
include auto-track capability, self-testing and a radome 
protected with de-icing capability. 


STATUS 

AN/SYR-1 was designed and developed for the US Navy 
and first installed aboard USS Belknap in 1979. A total of 
37 systems have been ordered by the US Navy since the 
USS Belknap installation, of which 26 have been 
delivered to other US Navy ships, guided missile schools 
and a land-based test site, Eight systems were ordered 
by the US Navy in December 1983. Six systems were 
produced in 1983 and six in 1982 under a previous 
contract. 

In 1983 the US Navy placed a contract to design, 
integrate and test a computer program for AN/SYR-1 
tracking sets for use with the Tartar SM-2 surface-to-air 
missile. The Tartar-equipped ships will use the same 
hardware as the Terrier-equipped ships. 


TECHNICAL SPECIFICATION 
Gain: 18dB minimum 
Polarisation: vertical 
Coverage 

azimuth: +45° 
elevation: -21 to +30° 
Noise figure: 5dB 
Beam switching 

time: <5ys 

outputs: dual if 
Windload 

25.4mm ice: 100 knots 
Height: 457mm 


AN/TSQ-112 Tactical Emitter 
Location and Identification 
System (TACELIS) 


The AN/TSQ-112 is a communications direction finding 
system developed as the passive part of the US Army’s 
Tactical Communications Electronic Warfare System 


AN/TSQ-114A Trailblazer, 
Intercept and DF System 


Trailblazer is a local or remotely-controlled tactical 
ground-based communications intercept and direction 
finding system designéd to provide real-time intelligence 
and combat information to commanders at division 
echelon and below. 

The electronics and operator positions are contained 
in a modified, ballistically-protected, S-280 shelter, 
mounted on the standard sigint/ew XM1015 tracked 
vehicle. The antenna group is attached to a 15-metre 
hydraulic-pneumatic mast group (OA-9053(V)1/G) 
which is attached to the shelter roof. Protective features 
permit operation of the system in an nbc environment. 

The system is deployed, line-of-sight to each set, at 
sites that provide the best possible operational 


C-URD-10(V) DF Set 


The C-URD-10(V) df system is a commercial version of 
the AN/URD-10(V) df. The latter is a fully-automatic, 
variable configuration uhf (225 to 400MHz) radio df set, 
designed for shipboard and air station requirements for 
both search and rescue and air traffic control. 

The set provides for continuous monitoring of the uhf 
guard channel with simultaneous use of a 7000-channel 
main receiver. Unambiguous 360-degree df on either 
the selected main or the guard channel is automatically 
provided on signals of one-second duration without 
Operator intervention. Automatic audio and visual 
alarms are provided to permit unattended guard 
monitoring. 


AN/SYR-1 tracking set 


Width: 1219mm 
Depth: 457mm 
Weight: 135kg 


OPERATIONAL SPECIFICATION 
MIL-E-16400 

Shock: MIL-STD-901 

Vibration: MIL-STD-167 


(TACOM/EWS). Replacing the AN/TRQ-32, it includes a 
processing station and a network of manual control 
and remotely-operated df sites. It can be used to control 
the AN/MLQ-34 (see separate entry) jamming part of 
AN/TSQ-112. 


STATUS 
Highly classified US Army project. 


baselines for obtaining lines of bearing to target 
emitters. 

The system consists of two master control sets (mcs) 
and three remote slave sets (rss) which are tied together 
with a uhf data link. The master control sets are also 
linked to a reporting facility, such as TCAC-D. Each mcs 
is equipped to provide two operators with both 
independent and duplicate capabilities. System-to- 
operator interface provides the system test, voice link, 
data storage, intercept, df display and reporting 
functions. 

Additional features provide the operator with system 
status monitoring via a caution and warning sub-system 
that gives both visual and audible alerts. 

The deployment scenario is designed on the mcs to 
be completed within 10 minutes using a three-person 
crew. The rss can be deployed in the same time, but 
using a two-person crew. 


TECHNICAL SPECIFICATION 


MAIN RECEIVER 


Frequency 225-399.975MHz 

Number of channels 7000 with 50 presets 

Channel spacing 25kHz 

Selectivity 15kHz minimum at 3dB, 
50kHz max at 60dB 

Sensitivity 5yV/m 

Noise figure 13dB 


Overload protection 100V pulse max 
While the basic system is composed of only an 

antenna assembly and a receiver/processor unit, a 

remote-control indicator unit can be added as required. 


Manufacturer 
E-Systems, ECI Division, St Petersburg, Florida. 


Manufacturer 
GTE Sylvania, Mountain View, California. 


Trailblazer has been qualified to MIL-STD-810C and 
has successfully completed both Munson and Perryman 
road tests. It has also been successful in meeting: 
military standards for emi, emc and Tempest. 

The system, incorporates the following US Army 
standard items: AN/UYK-19B computer, RT-524A/VRC 
transmitter/receiver, R-442A/VRC receiver, RT-1167/ 
ARC-164(V) transmitter/receiver, AN/UNH-17A and 
AN/UYH-1 recorder/reproducers, AN/UYQ-10 plasma 
display and R-1444/UR receiver. 


STATUS 
In production for the US Army. Upgrade contract worth 
$20 million awarded in 1987. 


Manufacturer 
ESL, Sunnyvale, California. 


GUARD RECEIVER 
243MHz 


3.5kHz minimum at 3dB, 
50kHz max at 75dB 
3yV/m 

2dB 

100V pulse max 


The entire system is designed to meet the requirements 
of MIL-E-16400, and is all solid-state. 
Features include: digital control and display, remote- 


control placement up to 600 metres from the receiver/ 
processor unit, Naval Tactical Data System (NTDS) 
interface through TPX-42, 7000 channels of operation 
with 50 presets, 2483MHz dedicated mayday guard 
receiver, audio and visual guard channel alarm, and 
design for operation against emergency location 
transmitter and other pulsed transmitters. 


STATUS 
In production since 1982. 
Manufacturer 
Ultrasystems Defense & Space Inc, Sunnyvale, 
California. 

C-URD-10(V) df set 
DF-—206A Low Frequency 


Direction Finder System 


The DF-206A is designed for airborne use and is 
suitable for retrofit or new installations. Two versions 
are available with automatic direction finding coverage 
in the 100kHz to 2.2MHz or 10kHz to 3MHz frequency 
ranges. For maritime service the emergency frequencies 
500kHz and 2182kHz can be selected by a front panel 
knob. 

The DF-206A has a single combined loop and sense 
antenna, automatic fine tuning and growth provisions 
for MIL-STD-1553 multiplex bus. All system components 
exceed MIL-E-5400 Class 1. In retrofit applications the 
DF-206A can be adapted directly into existing mounts 
without rewiring. The unit has a power requirement of 
27.5 volts dc, 18 watts, or 26 volts ac, 7.8 watts. The 
control unit measures 57 X 146 x 96mm and weighs 
0.7kg, the receiver measures 127 x 79 X 279mm and 


SCS-—7620 Mobile Monitor/DF 
System 


The SCS-7620 mobile monitor/df system provides 
monitoring and recording of signal activity from 0.1 to 
1200MHz and df capability from 30 to 1000MHz. The 
system can monitor and record the communication 
and data from received signals and determine the 
parameters of frequency, modulation type and bearing. 

The system is configured in a four-wheel drive vehicle 
and can operate while the vehicle is mobile or 
stationary. When the vehicle is parked the vhf/uhf 
antenna can be raised to about 9 metres above ground 
level and the system operated from external 230V ac 
power, if required. When mobile, the vhf/uhf antenna 
and mast are lowered and the system powered either by 
its internal motor generator system or from its 24V dc 
battery/power inverter. A driver, passenger and two 
operator positions are provided in the vehicle, either 
Operator being able to access all equipment if 
necessary. 

For hf coverage (100kHz to 30MHz), a 2.4-metre whip 
antenna is provided which can be mounted either on a 
vehicle bumper or, for improved performance, on 
the top of a vehicle. The pattern is essentially 
omni-directional with antenna efficiency decreasing at 
lower frequencies. 

Three antennas are provided for vhf/uhf reception. 
For use in the 30 to 1000MHz range the antenna 
consists of two arrays, each with four broadband 
matched dipoles coupled through a communicator 
switch to the SCR-7220 receiver. When the df function is 
switched off the antenna acts as an omni-directional 
dipole, thus serving the dual purpose of omni-coverage 
and df. 

A log periodic array covers the 90 to 1000MHz range 
and this can be mounted for either vertical or horizontal 


weighs 2.5kg with MIL-STD-1553B, (2kg without), the 
antenna measures 43 x 216x 419mm and weighs 1.4kg 
and the mount measures 28 x 83 x 330mm and weighs 
0.3kg. 


polarisation, while a short whip provides omni-coverage 
up to about 170MHz. The directive log periodic antenna 
provides additional gain above that of the df antenna to 
permit improvement of signal to noise ratio on marginal 
signals. 

The synthesised receivers provided in the SCS-7620 
system have full digital control capability and built-in 
memory. The hf receiver provides multiple if bandwidths 
with demodulators which provide nearly all types of 
signal in the hf spectrum. It also has a scan capability 
which permits searching and cataloguing of spectrum 
activity. 

For vhf/uhf there are two SCR-7220 receivers, one 
used primarily for monitoring and the other for df. The 
receivers are coupled through an rf switch panel to 
either the df antenna array or to the rotatable 
directional antenna. 


TECHNICAL SPECIFICATION 

HF MONITORING RECEIVER 

Frequency range: 100kHz-30MHz 

Frequency display: |ec/Icd 

Memory channel storage: 50 pretuned 

Frequency setting: via keyboard and continuous knob 
tuning 


VHF/UHF RECEIVERS 

Demodulation modes: am, fm, log, simultaneous 
Frequency range: 30-1000MHz 

Rf input noise figure 

20-500MHz: 9dB max 

500-1200MHz: 10dB max 

Image rejection: 80dB minimum 

Panoramic display: 20-1000MHz 


Manufacturer 
Scientific Communications Inc, Garland, Texas. 
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Manufacturer 
Rockwell International, Cedar Rapids, lowa. 


SCS-7620 mobile monitor/df system 


Series 400 and Series 800 Emitter 
Location/Comint Systems 


TCl Series 400 and Series 800 systems operate from 
1.6MHz to 1GHz and provide intercept, emitter location, 
signal analysis and monitoring capability. Series 400 
are fixed, land-based systems. Series 800 are either land 
transportable or shipboard systems. 

The module common to both- series is the TCl 
direction finding/single station location (df/ss!) system. 
This fully automatic radio location system can operate 
successfully against ground waves, line-of-sight waves, 
sky waves, and in any combination. 


Quickly deployable loops used with Series 400 ground transportable system 
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In the hf region of its frequency range (approximately 
2 to 30MHz), where most reception is via sky wave, the 
system can locate an emitter when operating from only 
a single df location. Ss! capability is accomplished with 
vertical triangulation, making use of measured elevation 
angle and appropriate ionospheric height information. 

Series 400 land-based systems often employ circular 
antenna arrays as much as 300 metres in diameter 
with operation down to 1.6MHz. Series 800 land 
transportable systems use arrays of loops, which can be 
installed in almost any arbitrary configuration to fit the 
size and terrain of the available site. Series 800 
shipboard systems employ an array of sensors distri- 
buted over the length and width of the ship to make use 
of the available aperture, but not necessarily requiring 
use of mast-head space. 

Df/ss|_ systems canbe provided with a variety 
of options including Model 810 automatic signal 
acquisition equipment, signal monitoring facilities, 
target file systems and geographic displays, local or 
remote command centres for network operation, and 
fully automatic data communication interfaces. 

Each Series 400 and 800 emitter location/comint 
system can be individually specified in accordance with 
its particular application. Df/ssl/comint systems are in 
use at locations on four continents, and are in current 
production. 


Series 400 Fixed, Land-based 
Systems 


These systems are often integrated into fixed national or 
international networks. Because they usually employ 
large aperture circular antenna arrays, multiple, highly 
directive fixed beams for use with large numbers of 
monitoring receivers are made available. Df/ss| activities 
and signal monitoring can be accomplished indepen- 
dently and simultaneously. 

Fully automatic network operation is possible with all 
df/ss| systems, and is almost always provided with the 
400. Because the df/ss! process itself is fully automatic, 
all initiation commands and all system results are in 
digital format and can be transmitted to any point in the 
network. 
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Interior of shelter of Series 800 land transportable 
df/ssi/comint system 


All df/ss! systems use ionospheric information by 
vertical triangulation against sky-wave signals. TCI 
provide the necessary data banks of stored ionospheric 
information on a world-wide basis. 

As an alternative to large, high-directivity circular 
antenna arrays, Series 400 systems can be provided 
with fixed loop arrays of virtually any practical aperture. 
Loop arrays are suitable for use in suburban areas 
where large tracts of land are not available, and where 
radio noise levels are likely to be higher than in rural 
areas. Df/ssl loop arrays can be arranged in a variety of 
ways, both on the ground and on rooftops. 


Series 800 Land Transportable 
Systems 


Series 800 stations form a tactical surveillance system. 
They are shelter-contained and are designed to be 
deployed by small crews in a few hours. A single Series 
800 station usually consists of two S-280 shelters, a 
trailer with two diesel-electric generators, all tools and 
all cables necessary for deployment. 

Much of the hardware, and the majority of the 
software, is common between Series 800 transportable 
and Series 400 fixed systems. The two series are 
interoperable in networks. 

Stations are available in three frequency ranges: 1.6 
to 30MHz, 1.6 to 180MHz and 1.6MHz to 1GHz. Type A 
stations contain automatic signal acquisition equip- 
ment in addition to the usual df/ss| manual intercept 
and manual monitoring equipment. Type B stations 
contain local command centre equipment, but not 
automatic signal acquisition equipment, in addition 
to the usual df/ssl, manual intercept and manual 
monitoring equipment. Thus, when vhf/uhf frequencies 
are of interest, an A/B station pair can be sited 10 to 
20km from each other, with the B station acting as a 
local command centre. 

The hf-df/ssl antenna array consists of nine foldable 
crossed loop antennas. Each loop has an area of 2m?. 

The hf loop array is deployed with the use of a 
distance measuring transit, to measure the exact 
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Vhf/uhf df antenna array mounted on single crank-up 
tower 


co-ordinates of each loop, wherever the loop happens 
to be placed in the field. This system is provided with 
software so that the loops can be deployed on uneven, 
less-than-ideal sites. The co-ordinates of each loop as 
actually deployed are automatically read into the 
system computer by the distance measuring transit, so 
that the system can be used on a variety of terrain. 

The vhf/uhf antenna array is mounted on a single 
crank-up tower which is guyed during and after 
erection. 
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Series 800 system deployed at irregular site 


Df/ssl loop array for fixed, land-based system 
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Model 810 automatic signal acquisition system consist- 
ing of signal classifier, spectrum monitor and system 
computer 


Series 800 Shipboard Systems 


Shipboard df/ssl systems permit the location of 
over-the-horizon targets (from which sky-wave signals 
are received) with a passive (non-radiating) on-board 
system and without the need for co-operation with other 
ships or shore stations. The on-board df/ss| system is 
self sufficient, fully operational when local radio silence 
is necessary, and can detect and locate hostile emitters 
at any range up to many hundreds of kilometres. 

Shipboard df/ss| systems are suitable for all ships 
down to about the size of fast patrol boats (approxi- 
mately 40 metres long). System operation is provided in 
the hf, vhf and uhf bands. 

At hf frequencies, these df/ss! systems account for 
re-radiation and scattering from the ship itself by using 
df antenna sensor radiation patterns that have been 
pre-computed in the presence of the whole ship. 

Hf antenna sensors are disposed around the ship in 
convenient locations, not necessarily symmetrically. 
The antenna sensors sample the currents excited on the 
ship surfaces by a given signal, and permit the accurate 


SSL-100 High Frequency 
Direction Finder 


The SSL-100 is an hf direction-finding system capable 
of providing fully automatic emitter-receiving or emitter- 
location for signals propagating in the skywave mode. 
The system measures both the azimuth and elevation 
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Series 800 system installed on fast patrol boat 


Typical hf-df/ss! antenna locations aboard frigate 
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Dft/ssl fixed station showing beam formers and multicouplers for monitor receivers 


measurement of azimuth and elevation angles of 
arrival. 

Shipboard df/ssl| systems can operate with full 
capability in the presence of ground waves, sky waves 
or direct waves, or of all three simultaneously. The wide 
aperture antennas used with the shipboard systems are 
much more versatile and sensitive than the conventional 
crossed loop or Adcock antenna systems that are 
usually employed, 


Model 810 Automatic Signal 
Acquisition System 


The Model 810 is a fully automatic signal acquisition 
system. It consists of a spectrum monitor, signal 
classifier and system computer. 

The Model 810 can acquire, examine and catalogue 
all hf signals as part of a comint operation; can intercept 
only a set of specialised signals that are of particular 


angles of received signals and can determine the 
emitter location from a single receiving site; alternatively 
a group of stations can be operated as a triangulation 
network. 

The system can be operated in several modes, 
including manual, operator-directed tuning and df 
requests, automatic interfacing to signal acquisition 
systems, and remote net-control. 

Tactical versions of the SSL-100 are available 


interest; or can sort and alert for a hierarchy of action (ie 
anywhere between non-selective comint and precisely 
selective signal intercept). 

The Model 810 can stand alone at the front end of an 
hf comint system, or it can be used as part of a TCI 
intercept, df and emitter location system. It consists of 
three principal components: Model 9141 spectrum 
monitor, Model 9020 signal classifier, and system 
computer and associated peripherals. 

The Model 9141 monitors the occupancy of the hf 
spectrum and detects the presence of new signals. It 
accomplishes this by scanning the spectrum at rates of 
either 15 or 2OMHz per second. The Model! 9020 is an fft 
device designed to classify or to recognise or to 
correlate (compare) signals upon the basis of their type 
of modulation. 


Manufacturer 
Technology for Communications International, Moun- 
tain View, California 


in shelterised and transit-case configurations with 
antenna systems claimed to be simple to deploy. 
Fixed-site installation can employ larger, more efficient 
antennas and be adapted to specific mission 
requirements. 


Manufacturer 
Andrew Corp, Orland Park, Illinois. 
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TC—525 Automatic Direction 
Finder 


The TC-525 series of general purpose automatic 
direction finders operates either over the 1.5MHz to 
1GHz band or in dedicated bands such as hf or vhf/uhf. 
The system will operate against am, fm, cw, pm, pulse 
and ssb modulation. The TC-525 series includes a 
range of options including stand-alone df processor/ 
antenna/receiver and component building blocks for 
addition to existing receivers for special purposes. The 
df processor is housed ina AN/PRC-77 case and can be 
powered from standard military batteries, internal 
rechargeable cells, 12 to 28 volts dc vehicle power or 
external battery charger power supplies, The processor 
measures 101 x 179 xX 228mm and weighs 3.6kg. It 
meets certain requirements of MIL-STD-810D. 


Manufacturer 
TechComm Inc, Sunrise, Florida. 


TC—582 Wide-band Portable DF 
System 


The TC-582 is a portable, general-purpose, automatic 
df system capable of covering the 20MHz to 1GHz 
frequency band. The system uses a patented non- 
disruptive, phase/amplitude processing technique to 
measure and display the relative bearing between the 
antenna array and the radio transmission source. 
Relative bearing information is displayed on a circular 
bar graph, as well as on a three-digit led display. 

The processor is packaged in a small, lightweight 
suitcase. The antenna is designed to be stowed in a 
matching suitcase. 


TC—586 Portable Direction Finder 
System 


The TC-586 portable direction finder system includes a 
df receiver/processor unit installed in a standard 
briefcase. The system provides reception demodulation 
and line-of-bearing information for am and fm signals in 
the 25 to 550MHz, and 800 to 1200MHz range. The 
receiver includes a 20-channel memory scan and F1, F2 


TC-525 equipment 


TECHNICAL SPECIFICATION 

Modes: am, fm, cw, pm, pulse, ssb 

Frequency range: 20MHz-1GHz 

Azimuth coverage: 360° 

Polarisation: vertical 

Accuracy: 3° typical 

Input: any standard receiver if output or am video/ 
detected output 

Power supply: 110-120/220-240V ac, 50-60Hz or + 12V 
de 

Temperature range: 0 to + 50°C typical (will function at 
-20 to + 60°C) 


Manufacturer 
TechComm, Fort Lauderdale, Florida. 


TC-582 df system 


search capability. Power is supplied by an internal 
rechargeable battery pack, or by an external 110/220V 
ac, or a +12V dc power source. A variety of custom 
designed covert or overt df antennas are available for 
ground or airborne operation. 


STATUS 
In production. 


Manufacturer 
TechComm, Fort Lauderdale, Florida. 


TC-586 df system 


TC-—1200 Direction Finders 


The TC-1200 series of general purpose direction finders 
operates over the 1.5MHz to 1GHz frequency range. An 
extended optional range of 100kHz to 1GHz is available. 
The unit operates in am/fm/Isb and usb modes and is 
capable of both air and ground operation. The 
microprocessor-controlled receiver has automated step 
and scan as well as manual modes. It can display 
frequency error to 1Hz resolution, percentage of am 
modulation, fm deviation and signal sideband content 
up to 70dB dynamic range. A crt provides a spectrum 
display (frequency domain) and demodulated signal 
display (time domain). The processor operates from 12 
or 28 volts dc and measures 180 x 130 x 440mm and 
weighs 14kg. The receiver will operate from 105/130 or 
210/260 volts ac, or from an external de source at 12 to 
30 volts. 


Manufacturer 
Tech Comm Inc, Sunrise, Florida. 


TC-1200 df 
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TC—5100 Direction Finder 


The TC-5100 direction finder is a standard 483mm 
rack-mounted direction finder processor designed for 
fixed site or mobile surveillance operations. The 
processor uses a patented electronic rotating goni- 
ometer non-disruptive phase/amplitude measuring 
technique. The df processor will interface with a variety 
of simple or sophisticated surveillance receivers having 
an if output between 100kHz and 70MHz, or an audio or 
am/video output. Df coverage is provided over the 1.5 to 
1000MHz range or can be tailored for any specific 
frequency range in between. Front-panel controls 
provide frequency band selection, fast display modes 
for short duration transmissions, or slow display modes 
for ssb transmission, A track/hold display mode allows 
tracking of fast moving targets or locating stationary 


TC—5100 Series Direction Finder 
Antennas 


The TC-5100 series direction finder antennas are 
wide-band, narrow-aperture, low-profile, annular slot 
antennas. The antennas, in conjunction with the df 


TC-—5100-B Direction Finder 


The TC-5100-B is a half-rack version of the TC-5100. 
When interfaced with a variety of receiving equipments, 
it provides df information over the 1.5MHz to 1GHz 
frequency range, or others specified, activated from 
remote controllers/computers via an RS-232C or IEEE 
488 bus. 


TC—6100 Series Direction Finder 
Antennas 


The TC-6100 series direction finder antennas are 
broad-band, wide-aperture antennas designed to 
provide a degree of accuracy claimed not to be 


WJ-8971A Direction Finder 


The WJ-8971A direction finder provides line-of-bearing 
information for signals received in the 20OMHz to 1GHz 
frequency range. Df information is provided using only 
one receiver channel. 

The WJ-8971A is designed to interface with most 
receivers which provide an unfiltered 21.4MHz wide- 


band if output. Existing systems can be easily 
up-graded using the WJ-8971A and appropriate 
antenna. 


The system operates on a pseudo-doppler principle. 
It derives bearing information by comparing the phase 
of the incoming signal on each of four antennas 
in relation to one another. Synchronised antenna 
commutation and signal handling circuitry provide 
accurate, reliable and rapid df capability. 

Leds are used to provide bearing information. The 


WJ-8975A Manpack Direction 
Finder Processor 
(C—11495/PRD-11) 


The WJ-8975A direction finder processor provides 
line-of-bearing information for signals received in the 20 
to 500MHz frequency range. It is designed for field use 
by tactical combatant forces. 

It is incorporated in a Watkins-Johnson portable/ 
vehicular df system consisting also of the WJ-8640-1 
manpack receiver, the WJ-9880-1 signal monitor, and 
the WJ-9880A series antenna. 


WJ-8975A direction finder processor 


targets when conducting mobile df operations. Bearing 
information an be stored and recalled by front-panel 
push-buttons. A bearing offset provides electrical 
alignment of antenna orientation. Antenna pre-ampli- 
fiers can be activated or deactivated depending upon 
the signal environment. Calibration can be performed to 
compensate for receiver group delay for up to 64 
combinations of receivers and if bandwidths. All 
front-panel controls can be remotely accessed via 
RS-232C or IEEE 488 control bus. Power is supplied by 
an external 110/220V ac or + 12V dc power source, 


STATUS 
In production. 


Manufacturer 
TechComm, Fort Lauderdale, Florida. 


processor, derive angular bearing information through 
the use of an integral electronic rotating goniometer. 
Multiple slots are enclosed within the same housing, to 
provide broad-band coverage from 1.5MHz to 1GHz. A 
single slot antenna is designed for frequency-tailored, 
mission-specific applications. The low-profile df an- 
tennas are designed for ground mobile use as well as 


shipborne and airborne platforms. They can be 
STATUS 
In production. 
Manufacturer 
TechComm, Fort Lauderdale, Florida. 
TC-5100B df 


obtainable with smaller antennas. These antennas 
consist of a mast-mounted, circular disposed array, 
comprised of balanced dipole antenna elements and an 
electronic goniometer. The TC-6100 series df antennas 
are designed for use with the TC-5100 series df 
processors. Various sizes of antenna are available from 
4-element single array antennas to 32-element multiple 
array antennas. 


output from the processor provides a signal read-out in 
one-degree increments using a three-digit led display. 

The WJ-8971A provides multiple integration times to 
supply accurate bearings on modulated signals. The 
bearing integration times of 0.5, 1 and 2 seconds can be 
selected by the front-panel push-buttons. The lower 
integration time provides for the fast acquisition of short 
duration signals. The longer integration times are used 
to help alleviate signal modulation and increase the 
signal-to-noise ratio. 

A built-in calibration system allows the operator to 
accurately calibrate the unit without the need for an 
external signal of known location. 

Antenna systems available for use with the WJ-8971A 
are the WJ-9871A mobile df antenna and various 
fixed-site and portable df antennas optimised for 
particular frequency ranges. 

An alternative version, the WJ-8971A-5 direction 
finder, has the same features as the WJ-8971A together 
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TC-5100 df processor 


configured for fixed site applications in a covert or overt 
role. 


STATUS 
In production. 


Manufacturer 
TechComm, Fort Lauderdale, Florida 


STATUS 
Entered production in early 1986. 


Manufacturer 
TechComm, Fort Lauderdale, Florida. 


with multiple if bandwidths, offset correction to the 
bearing display, bearing information available on a 
remote output connector and remote-control capability. 

The WJ-8971A-6 and -7 are equipped with IEEE-488 
data handling capabilities. 


TECHNICAL SPECIFICATION 

System type: pseudo-doppler radio direction finder 
Sensitivity: 8dB (s+ n)/n for +3° bearing display 
Frequency range: limited by receiver and antenna 
Instrument accuracy: + 1° 

Typical system accuracy: 3° rms in conjunction with 
antenna site error correction tables 

Resolution: 1° 

Vertical angle coverage: + 30° 


Manufacturer 
Watkins-Johnson Co, CEl 
Maryland. 


Division, Gaithersburg, 
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The W4J-8975A direction finder functions as the 
controlling unit in the df system. It controls the element 
switching at the antenna and processes signal 
information obtained via the receiver signal monitor 
output. Since the WJ-8975A utilises the signal monitor 
output of the receiver, and thus sees a fixed frequency 
output, it is not frequency limited. Derived bearing 
data is displayed by a three-digit led display, and 
supplementally with a circular array of leds. 


WJ-8976 Three-channel DF 
System 


The WJ-8976 three-channel radio df system provides 
azimuth and elevation bearing information for many 
types of signals, both monopulse and continuous, as 
well as noise-like signals such as spread spectrum. 

The system consists of a three-channel slave receiver, 
a high speed digital processor, a master tuner and an 
antenna system. The df processor unit consists of three 
separate 12-bit a/d converters for signal acquisition, a 
dma board for data transfer, and a high speed, 
floating-point array processor for performing the 
necessary signal processing algorithms, all under the 
control of an Isi 11/73 micro-computer. Control of all the 
system components’is exercised via the df processor. In 
addition to the front panel display and control, a remote 
port, which can be either IEEE 488 or RS-232 
compatible, is provided to interface all system com- 
ponents to an external computer or similar controlling 
device. 

The basic frequency average is 20 to S500MHz, 
although operation in the 2MHz to 1.2GHz range is also 
possible. 


Manufacturer 
Watkins-Johnson Co, 
Gaithersburg, Maryland. 


Special Projects Division, 


WJ-8976 with df antenna 


TECHNICAL SPECIFICATION 

Frequency range: 20-500MHz dependent on tuner and 
antenna 

Sensitivity: 10dB (s+n)/n for +3° bearing 

Instrument accuracy: 1° 

Typical system accuracy: 3° 
correction tables 

Resolution: 1° 

Vertical angle coverage: up to +30° 


rms with antenna 


Manufacturer 
Watkins-Johnson Co, 
Maryland. 


CEl 


Division, 


Gaithersburg, 
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JAMMING AND MISCELLANEOUS 


1kW Mobile Jamming Station 


The mobile jamming station is designed to detect, sort, 
analyse, monitor, locate and finally jam all hostile 
transmissions in the hf, vhf and uhf frequency bands. 


STATUS 
In operation with the French Army and with other 
European and Middle Eastern armies. 


Manufacturer 
Thomson-CSF, Gennevilliers. 


1kW mobile jamming station 


French Land-based EW Systems 


A number of French land-based military ew systems 
have been identified. If not necessarily dedicated 
to the French Army, most are mainly concerned 
with communications aspects of ew. While there is 
insufficient detail to warrant individual entries for each, 
the following paragraphs give what information can be 
revealed. 


Binoc 


Probably another jammer, possibly covering a different 
part of the spectrum to Bromure. 


Bromure 


A communications jammer. Fifteen 1kW_ systems 
reported to have been delivered to the French Army. 
Also in use with four NATO armies and the-Swiss Army. 


Elebore 


Elebore operates in the hf part of the telecommuni- 
cations spectrum and performs several functions (eg 
detection, location, monitoring etc). It is computer- 
based and uses a version of the CIMSA 15M digital 
computer. 


Elfa 


Elfa is the name of an intercept system. The frequency 
coverage is not known. 


FRANCE 


Elodee 


Elodee is the name of a direction-finding, emitter- 
locating system. The frequency coverage is not known 
in detail but it is known that the system operates In the 
communications bands so that it is probable that the hf, 
vhf and uhf parts of the spectrum are covered, A 15M 
computer is incorporated. 


Emeraude 


Emeraude operates in the vhf band and is a 
combination system providing several facilities relating 
to communications monitoring, surveillance and emitter 
location. A 15M computer is used in the system. 


STATUS 
All are believed to be operational with the French armed 
forces. 


Manufacturers 

Not identified, but probably most of the major 
French electronics companies have been involved. The 
Government DGA _ (Delégation Générale pour 
|'Armement) establishment SEFT (Section d'Etudes et 
Fabrications des Telecommunications) was responsible 
for development of the above systems 


GERMANY (FEDERAL REPUBLIC) 


Hummel VHF Jammer 


Hummel is an automatic response vhf jammer for use in 
apcs or shelters in feba applications. Jammer control 
can be performed from either a command and control 
centre after equipment set up, or directly by an operator. 
One command and control centre can operate up to 
four jammers simultaneously. 


Hummel in an apc 


Hummel operator's position 
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Rhino HF Jammer 


Rhino is a transportable hf interceptor jammer. 
Remotely-controllable, it can either be used close to the 
feba with ground wave propagation and a 10-metre 
whip, or up to 300km away with sky-wave propagation 
and a V-slope antenna 

Rhino can be integrated into larger esm/ecm systems 
or operate as an autonomous unit. Modes are 
search/intercept, automatic and manual jamming, and 
communications. The: system uses a new digital 
antenna coupler which has a typical tuning time of 0.4 
seconds, reducible to 50 milliseconds or preset 
channels. This allows sequential multi-channel jamming 
with time-sharing. 


STATUS 
In service. 


Manufacturer 
AEG, Ulm 


External view of Rhino 


JAMMING & MISCELLANEOUS/Germany (Federal)—Israel 


AT-—4090 Series 1kW Power 
Amplifiers 


The AT=4090 series are solid-state, broadband ampli- 
fiers, covering the frequency range of 1.5 to 1000MHz 
The amplifiers interface with computers and are 
suitable for communication jamming and communi- 
cation power boosting (including frequency hoppers). 


ISRAEL 


TECHNICAL SPECIFICATION 
Frequency range 
AT-4091: 1.5-30MHz 
AT-4092T: 30-90MHz 
AT-4092X: 20-100MH 

AT-4093: 100-180MHz 
AT-4093X: 100-200MHz 
AT-4094: 225-400MHz 
AT-4094X: 200-400MHz 
AT-4095: 100-500MHz 
AT-4097: 400-500MHz 
AT-4097X: 450-550MHz 
AT-4099: 550-1000MHz 


AT-—4910 Combat 
Jamming/Communication 
Support System (COJACS) 


The AT-4910 is a jamming and communication support 
system installed on a Jeep. The system is self supported 
and includes a power generator, which is driven by the 
Jeep's engine. The system can be supplied to operate in 
the 30 to 76, 110 to 160 and 225 to 400MHz bands. 
Coverage of other bands can be provided. 

In addition to the jamming capability, the AT-4910 
provides two modes of communication support. The 
system can be operated in an eccm mode as a high 


power radio system which burns through enemy 
jamming, or it can function as a one-way relay station in 
the event of communication problems due to terrain or 
range limitations. 


TECHNICAL SPECIFICATION 

Modes 

AT-4910V: fm, noise and audio 

AT-4910HV and AT-4910U: fm/am, noise and audio 
Frequency range 

AT-4910V: 30-76MHz 

AT-491 OHV: 110-160MHz 

AT-4910U: 225-400MHz 

Power output: 400W into antenna 

Antenna gain: 6dB for log-periodic (120° coverage), 
OdB for omni-directional (360° coverage) 


EL/K-—7001 Tactical 
Communication System 


The EL/K-7001 ew tactical communication system is 
used for close support at division and brigade levels. It 
combines comint with comjam tasks. 

Packaged for installation in light vehicles (Jeeps, 
armoured cars), aircraft or ships, the system consists of 
an EL/K-1250 vhf/uhf receiver, a microprocessor, front 
panel crt display and keyboard, a 400-watt transmitter 
(remotely controlled from the receiver) and an antenna. 
For high mobility, an omni-directional antenna is used, 
while a mast-mounted log-periodic antenna is employed 
for high gain and a directional radiation pattern. 

Only one operator is required. The computer- 
controlled system will automatically search, intercept or 
monitor preset channels for intelligence gathering 
and/or jamming of vhf/uhf frequencies. Jamming can 
be conducted either in manual or automatic modes. 


Manufacturer 
Elta Electronic Industries Ltd, Ashdod. 


EL/K-7001 tactical communication system 


Flatness: +0.75dB max across band for nominal 
conditions and vswr >1.5:1 +1.5dB for vswr >1.5:1 
Spurious: -60dB below rated power 

Harmonics 

8rd: -12dBc 

2nd: -20dBc (low-pass filters to about -60dBc are 
optional) 


Manufacturer 
Elisra Electronic Systems Ltd, Bene Beraq. 


Antenna height: 9m mast for |og-periodic, 6m mast for 
omni-directional 

Monitoring frequency coverage: 20-500MHz for the 
panoramic receiver, single-band for the monitoring 
receiver 

Power supply: + 28V dc 

Total weight: 400kg including equipment, masts and 
antennas, excluding jeep 


OPERATIONAL SPECIFICATION 
Environmental: to MIL-STD-810C 


Manufacturer 
Elisra Electronic Systems Ltd, Bene Beraq. 


EL/K-—7010 Tactical 
Communications Jamming 
Systems 


The EL/K-7010 is a modular family of tactical communi- 
cations jamming systems. Each EL/K-7010 is designed 
for stand-alone operation, providing for signal search 
and acquisition, monitoring of preset channels and 
automatic jamming modes, but can be integrated within 
a larger ew system. 

Simultaneous multiple target capability is achieved 
by combining power management technique, fast 
reaction jammer and multi-kilowatt effective radiated 
power, all under computer control. New task inter- 
ception is accomplished in seconds by fast scanning 
and automatic signal sorting at the system's computer. 


EL/K—7012A/B Jamming Exciters 


The EL/K-7012 series of exciters are designed to 
produce comjam optimised signals, allowing ecm 
operation against most of the communication modes 
encountered in the modern battlefield. 

The EL/K-7012 incorporates two signal generators: 
the modulation signal generator and the rf synthesizer. 
The rf output signal is a combination of the synthesizer’s 
output, modulated by the modulation signal. The rf 


Series 7000 COMJAM Systems 


The Series 7000 systems are designed to operate over 
rough terrain and in hostile environments. They enable 
users to search for, identify, monitor and disrupt enemy 
communication without harm to friendly 
communication. 

Systems cover frequency ranges from 1.5 to 5S00MHz 


PV 2413 Universal Interference 
Cancelling Equipment 


The PV 2413 universal interference cancelling equip- 
ment (ice) is an eccm system for existing vhf combat 
radio systems. It is said to offer a cost-effective means of 
upgrading present-day equipment to meet ecm. 

The PV 2413 provides a high degree of protection 
from the various forms of jamming. It allows the user up 
to 40dB advantage, wanted signal to unwanted 
(Jamming) signal. 

The system comprises the control unit and two 
antennas, which are inserted in the receiver path of the 
local radio. By means of electronic processing, a null in 
the antenna polar diagram can be steered in the 
direction of an unwanted signal, leaving the jammer 
effectively tuned out or cancelled, allowing the wanted 
signal only to go on to the ‘attacked’ receiver. 

The principle of operation is one which has been 
known for several years, but all previous ‘systems’ have 
required special modifications to the associated combat 
radio, usually involving the special output of monitoring 
or control signals. The PV 2413 interfaces directly with 
any vhf combat radio without modification. 

Operation of the unit can be manual or automatic. In 
the automatic mode it is merely switched on and 
any interfering signal is cancelled without further 
adjustment, even if the receiver vehicle or the jammer is 
on the move. The design of PV 2413 is such that vehicle 
speed makes little difference to cancellation depth. 


STATUS 
First announced in 1982 and in quantity production. 


Israel—UK/JAMMING & MISCELLANEOUS 


The EL/K-7010 electronic equipments are usually 
enclosed in a small S-250 air-conditioned shelter, but 
other installations are available such as airborne or 
M-113APC, 

The EL/K-7010 systems are deployed in three 
standard versions: the EL/K-7010 vhf system covers 20 
to 90MHz; the EL/K-7010AV uhf system covers 100 to 
400MHz; and the EL/K-7010B hf system covers 1.5 to 
30MHz. 


STATUS 
In production for the armed forces of Israel and other 
countries. 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod. 


EL/K-7010 tactical communications jammer 


synthesizer employs state-of-the-art techniques to 
achieve fast switching time and low out-of-band phase 
noise and spurious emissions. The result is claimed to 
be low level of interference to friendly communications, 
combined with the capability to jam several tasks 
simultaneously. 

The exciters meet MIL-STD-461, Notice 4 for rfi; and 
MIL-STD-810 and MIL-E-4158 where applicable. 


Manufacturer 
Elta Electronic Industries Ltd, Ashdod. 


EL/K-7012 jamming exciter 


with high power transmission from 100-watt mobile 
systems to 10 kW hf static jamming stations. They 
are self-contained automatic systems which provide 
spectrum scanning and hunting of pre-known targets. 
Other features include manual/automatic local or 
remote jamming control, automatic mission assignment, 
an integral command and communication sub-system, 
df interface and built-in test equipment. 
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STATUS 
In production for the Israeli armed forces 


Manufacturer 
Tadiran Ltd, Tel Aviv. 
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PV 2413 universal ice in a lightweight tank 
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TECHNICAL SPECIFICATION 

Frequency coverage: 30-88MHz 

Insertion loss: <0.5dB in bypass mode 

Depth of cancellation: up to 40dB 

Antenna type: any wideband vhf antenna of 50 ohm 
nominal impedance (2 required) 

Host transceiver: any vhf transceiver with 50 ohm 
nominal antenna termination which uses a ground ptt 
line and with an output power of up to 50W 


PRS3810 Unattended Expendable 
Jammer 


PRS3810 is a series of hand-emplaced unattended vhf 
communications jammers. Covering the 20 to 9OMHz 
frequency range, the devices use a barrage technique 


RACJAM-V Series Responsive 
VHF Jammers (AN/ULQ19, 
AN/TLQ501, and AN/TLQ502) 


The RACJAM-V series of responsive vhf jammers 
has been designed to meet the requirements for 
fully-automatic, mobile jammer systems covering the 20 
to 80MHz band for ecm applications in the forward 
combat zone. The series includes jammers with radiated 
powers from 100 watts to 2kW (RJS3100 100 watts, 
RJS3101 2kW erp, RJS3102 200 watts, RJS3103 4kW 
erp). The equipment has been designed for mounting in 
a small soft-skinned or armoured vehicle. 

A RACJAM-V station comprises a jamming radio, 
amplifier, and antenna according to the particular 
requirement. Antennas used are either wide-band, 
high-gain log-periodic units or whip antennas with 
suitable matching unit depending on the power output 
of the system. A station also includes a jamming 
control and display unit, and command and control 
communications equipment. 

The MA1112 control and display unit controls the ew 
system. It includes a keyboard for entering instructions, 
an internal clock for timing jamming periods and 
intervals, and a display for indicating channel infor- 
mation and signal activity. The microprocessor-based 
unit contains three types of channel store, holding the 
data required for the various modes of operation. 

The jammer channel store contains up to 16 target 
frequencies, each with priority rating, and a signal 
level above which jamming is to be initiated; the 
communications channel store contains details of up to 
four frequencies for communication with the control 
station; and the protected channel store holds details of 
friendly frequencies on which jamming is inhibited when 
the system is in the ‘band’ mode. 

There are four modes of operation: 


JAMMING & MISCELLANEOUS/UK 


Power supply: 24V dc vehicular supply 
Temperature range 

operating: -30 to + 70°C 

storage: -40 to + 85°C 

Height: 80mm 

Width: 275mm 

Depth: 250mm 

Weight: 5kg max without ancillaries 


claimed to be effective against both fixed and hopping 
nets, and to give the sensation of an increased noise 
level rather than deliberate jamming. The operating 
parameters of each unit may be set locally at the time of 
deployment, or remotely using an out of band link. 


Manufacturer 
Plessey Military Communications, Havant. 


PRS3810 unattended jammer 


Automatic jamming: Both transceivers initially carry out 
a search of the 16 programmed target frequencies and 
four communications channels stored in the memories. 
Jamming is then automatic on any active channel 
encountered on a priority basis, typically within one 
second. Using an automatic ‘look-through’ procedure, 
jamming is interrupted at brief random intervals, to 
allow the system to continue the search on the other 
target frequencies and communications channels. If 
activity is found on a target channel with higher priority, 
jamming is automatically transferred to that frequency. 
If activity on the jammed channel has ceased, jamming 
is transferred to another active channel on a priority 
basis. 

Band Mode: In band mode, both receivers are set to 
scan a selected band of frequencies in 25kHz steps ata 
rate of 250kHz per second, and to jam any signal 
discovered above the selected threshold level. No 
priorities are applied in this mode and jamming 
continues until the target transmission ceases. As there 
would be a high risk in this mode of jamming friendly 
transmissions, nine groups of channels can be 
designated as protected and jamming on these is 
inhibited. Similarly, jamming is inhibited on any of the 
four of the station’s communications channels which 
may fall within the selected band. 

Dedicated single-frequency jamming: In this mode the 
operator can select any individual frequency, including 
the stored frequencies, for jamming when active. 
Passive search: With jamming switched off the receivers 
scan the 16 target channels and signal levels are 
displayed for each active channel. 

Command and control communications are included in 
the station, with facilities for the control station to 
interrupt the jammer (during the ‘look-through’ period) 
and establish communications with the operator. 


jamming range. 


RJS3100 vhf jammer 


OPERATIONAL SPECIFICATION 
Generally meets requirements of DEF-STAN 07-55 


Manufacturer 
Plessey Military Communications, Ilford. 


STATUS 

In production and in service with several NATO 
countries. Used by US ground forces in the invasion of 
Grenada. 


RJS3101 vhf jammer 


TECHNICAL SPECIFICATION 

Frequency range: 20 — 79.975MHz 

Effective radiated power (typical) 

RJS3100 (TA4093 100W amplifier): 100W with whip 
antenna; 400W with directional antenna 

RJS3101 (PA1840 500W amplifier): 2kW erp with 
directional antenna. 

Channel spacing: 25kHz 

Frequency stability: better than +5ppm 


RJS3105 and RJS3140 Jammers 


The RJS3105 (RACJAM U) provides a responsive 
jamming capability in the frequency ranges 110 to 156 
and 225 to 400MHz, and hence may be used against 
normal ground to air communications. Output power is 
between 1.5kW and 3.0kW. System facilities are as for 
RACJAM-V described above. 

Racal also provides 1kW and 10kW hf jammers 
mounted in transportable shelters, and the RJS3140 
unaltered vhf broad band jammer. 

The RJS3140 is a low powered barrage jammer 
designed for remote deployment against hostile nets 


$$2931 Jammer Communications 
Attachment (Jamcat) 


The SS2931 Jamcat is an electronic warfare attachment 
designed, to be used with any combat net radio to 
provide a low cost ew capability. Jamcat can also be 
used as a training attachment. In this role it can be set 
up to simulate ecm signals typical of those found in a 
battlefield situation. 

In its combat role Jamcat can be connected into the 
audio/keying input of most transmitters, regardless of 
power output, to transform normal communications 
equipment into an ew jammer. Jamcat has four modes 
of operation. In the manual mode the press to talk key is 
used to produce jamming signals on demand. The 
continuous mode produces signals without operator 
intervention. The responsive mode uses an internal 
signal activated switch to key the transmitter for a short 


Unattended Expendable Jammer 
(UEJ) 


The Marconi unattended expendable jammer (uej) is 
a low-power barrage jammer designed for remote 
deployment against hostile communications nets oper- 
ating in the frequency band 20 to 88MHz. The jammer 
unit is controlled either locally, by direct connection with 
the programming unit, or remotely, via an hf link froma 
command centre. Its operating parameters — centre 
frequency, bandwidth (selectable, in 32 steps, between 
25kHz and 31MHz), switch-on-time, jam duration and 
hop mode (up to 3 centre frequencies and associated 
bandwidths) — may be entered from the programming 


UK/JAMMING & MISCELLANEOUS 


Memory support: clock operation and data store 
contents maintained for 1 year (minimum) by internal 
battery. 

Power supply: 

RJS3100/3102: 12 or 24V dc 

RJS3101/3103: 36V de 

Temperature range 

operating: -10 to + 55°C 

storage: -40 to + 70°C 


and uses either fixed frequency, or frequency hopping 
techniques in the band 20-90MHz. Powered from an 
internal lithium battery and triggered by an internal 
timer, it radiates a 10-watt wideband signal for a 
minimum of two hours. The radiated bandwidth is 
selectable between 1 and 31MHz. Operating parameters 
are injected from a separate programming unit. 


TECHNICAL SPECIFICATION 

RJS3140 

Frequency range: 20-90MHz 

Signal bandwidth: 1, 3, 5-31MHz 

Power output: typically 10W 

Jamming signal: pseudo-random continuous noise 


period when a signal Is received during a short 
look-through period. In the fast look-through mode 
Jamcat simulates the effect of a fast look-through 
responsive jammer. 

Power supplies are from a clip on battery pack, a 
vehicle system or from the transceiver in use. The system 
will operate from 15 volts dc, 21 volts dc, or 11 to 32 
volts dc. It consumes 60 millwatts maximum. Jamcat 
measures 170 x 140 x 70mm without battery pack and 
the height increases to 270mm with battery pack. 
Jamcat weighs 1kg without battery and 2.1kg with 
battery. 


STATUS 
Bought by the Canadian Department of National 
Defense in 1987. 


Manufacturer 
Racal SES Ltd, Burnham. 


SS 2931 attached to a manpack radio 


unit, either directly, or indirectly. The jammer radiates a 
10-watt wideband signal for a minimum of 6 hours either 
continuously or at controlled intervals over a 17 day 
period. 

The hf link is provided by connecting the program- 
ming unit to an am transmitter in the 2 to 5MHz 
frequency range and transmitting, on a previously set 
frequency, to the data link receiver (dlr) unit. The dlrisa 
small hf receiver which demodulates the rf signal and 
sends the data, via a land line, to a uej. The dlr will 
operate continuously for 17 days before the batteries 
need replacement. Each jammer has a unique address 
that allows individual or groups of jammers to be 
addressed and there is a facility to turn on all the 
previously set up jammers together. 

Using the programming unit, data is entered either by 
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OPERATIONAL SPECIFICATION 
All units comply with relevant clauses of DEF-STAN 
07-55. 


Manufacturer 
Racal Communications Ltd, Bracknell 


Power supply: 14V dc internal lithium battery, with 
optional ni-cad for training 

Temperature range 

operating: -30 to + 60°C 

storage: -40 to + 85°C 

Height: 80mm 

Width: 133mm 

Depth: 279mm 

Weight: 2.5kg (including battery) 

Antenna: built-in telescopic.whip 


Manufacturer 
Racal Communications Ltd, Bracknell. 


hand using the guided prompting software displays, or 
automatically from a computer. In the latter case, the 
required net can be set up on a computer and 
downloaded into a programming unit for coding and 
transmission to the uejs. 

The jammer is intended for deployment against 
targets out of the range of stand-off jammers. A number 
of them may be grouped together to increase the area of 
coverage as well as make location by enemy more 
difficult (as would the hopping mode). 


TECHNICAL SPECIFICATION 

Frequency range: 20-88MHz in 25kHz steps 
Frequency stability: better than +5kHz 

Signal bandwidth: 25kHz (single channel), 275kHz, 
500kHz, 1MHz-31MHz in 32 steps 

Power output: typically 10W 

Jamming signal: pseudo-random continuous noise 
Height: 225mm 

Width: 160mm 

Depth: 90mm 

Weight: 2.6kg 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


Uej with system components 
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UNITED STATES OF AMERICA 


6040 ECM Universal Jammer 


The 6040 ecm universal jammer is a signal source for 
use in testing system jamming vulnerability. Three 
classes of jamming signals are generated: barrage 
noise jamming, spot noise jamming and deception 
jamming 

Ecm universal jammer operation is controlled by a 
digital control unit. The ‘dial-a-jam' capabilities of the 
contro! unit allow complete operation of the system in 
a simple and straightforward manner. The system 
includes a receiver section, a modulation source section 
and a transmitter. 

Depending upon the operator-selected mode of 
operation, the receiver section affects the system 
operation in three different ways. In transponder modes, 
the output of the receiver triggers the ecm signal 
transmissions for which internal rf carrier sources are 
utilised: in repeater modes the receiver perfarms as the 
front end of the repeater-transmitter configuration; and 
in manually-actuated modes, the receiver is a passive 
indicator of the signals which are present in the band of 
interest. A multi-frequency determining unit and an 
automatic signal recognition unit are included as part 
of the receiver section. These signal sorting units 
identify the class of signal being received, display the 
information on the control panel, and program ecm 
response in transponder modes of operation. 

The modulation source section is the heart of the 
jammer. This section contains several saw-tooth 


AEL Communications and 
Countermeasures Set 


The AEL communications and countermeasures set is a 
tactical system which can be transported in an S-250/G 
air-conditioned shelter on an M-715 truck and M-101 
trailer. It can be set-up on the truck, on the ground or on 
the deck of a ship within 15 minutes of arriving on site, 
using its own antenna or existing ship antennas. 

The set can transmit and receive in the 1.5 to 20OMHz 
frequency range providing a-cw power output of 2 kW. 
Modes available include cw, am, dsb, fm, am and fm, 
and fsk. There are facilities for automatic frequency 
control tracking of received signals, for signal analysis, 
and for use as an auxiliary communications link using 
an AN/VRC-47 

Operational capability includes: continuous transmit; 
signal-initiated transmit where a 5yV and upwards 
signal places the system into a look-through condition; 
look-through transmit with 90 per cent transmit and 10 
per cent receive; and transmit/receive using am, fm or 
dsb voice 


STATUS 
The system was designed in the early 1970s and is in 
service. 


Manufacturer 
American Electronic 
Pennsylvania, 


Laboratories Inc, Lansdale, 


generators, a sinewave generator and a pseudo- 
random noise generator. For repeater modes of 
operation there is a linear phase shifter, a binary phase 
shifter, a frequency shifter and an inverse gain function. 
The resulting waveforms are combined in various 
configurations to yield a total of 33 modes of operation. 

The transmitter section accepts the undetected 
receiver output for use in repeater modes and the 
detected receiver output for use as a trigger in 
the transponder modes. The transmitter applies the 
modulation source signals to either the receiver rf or to 
the rf sources, which are internal to the transmitter 
(depending, once again, upon the mode of operation). 
Two types of rf sources are included in the transmitter: 
voltage-controlled oscillators (vcos) and a multi-output 
frequency synthesiser. 

The vcos are capable of large frequency deviation at 
very high deviation rates. Eight identical vcos are 
contained in the transmitter section, enabling multiple 
output signals to be produced. The unique frequency 
synthesiser has fixed frequency outputs and a narrow- 
band modulation capability for precise, linear phase 
modulation. Generation of the output power is achieved 
in two stages in the transmitter section. A driver stage 
capable of +30dBm output precedes the high-powered 
amplifier (hpa) stage. The output power of the hpa is 
optional depending upon the mission requirements. 

The jammer is controlled by the digital control unit. 
The control unit selects the jamming modes of 
operation, varies the parameters, controls system gains, 
and displays this information in simplified form so that 
an unskilled operator can operate and control the 


AN/FLQ—4 Noise Jammer 
Simulator 


The AN/FLQ-4 is a five-band, very high erp simulator of 
generic threat signals. It uses AN/ALQ-99 transmitter 
technology for this purpose. It is totally computer- 
controlled and features automatic test functions which 
constantly monitor the condition of the numerous 
channels within the system. If a failure should occur at 
any component level within the system it records the 
failure, readjusts the system on a predetermined priority 
basis to degrade gracefully, and maintains an historic 
archive of when any failure occured so that no part of 
an exercise will be lost. 


Manufacturer 
Watkins-Johnson Co, San Jose, California. 


AN/FLQ-4 noise jammer simulator 


system. When a given type of jamming is required, the 
operator simply dials in the required mode. This 
establishes an initial set of conditions. These conditions 
can be altered with the use of the front-panel controls. In 
many jamming modes, modulation 2 is also selectable. 
The type of modulation 2, whether it be noise, sinewave 
or saw-tooth, is pre-programmed and controllable, 
depending upon the operating mode selected. Centre 
frequencies, singular or multiple in nature, are either 
automatic (depending upon the receiver frequency), 
pre-programmed or manually controlled with the use of 
the digital control unit 

Bite signals are injected into the system by the use of 
a front-panel control on the digital control unit. All 
system parameters (ie incoming frequency information, 
type of modulation, modulation deviation, modulation 
rates, centre frequency information and system con- 
trols) are displayed to the operator. Because of digital 
techniques, complete control of the ecm test transmitter 
is easily accomplished and fully-automatic operation is 
possible. 

A spectrum analyser and preselector are provided to 
monitor samples of the received input signal, the drive 
signal to the hpa and the transmitted output signal. 

A remote-control panel for the hpa is provided to 
allow the operator to monitor its performance. 


Manufacturer 


American Electronic Laboratories Inc, Lansdale, 


Pennsylvania. 
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AN/GLQ-3B Communication 
Countermeasures Set 


The AN/GLQ-3B is a high-power, shelter-mounted 
communications jamming system designed to intercept 
and jam voice and data links in the 20 to 230MHz range. 
The system incorporates a microprocessor controller, a 
1.5kw solid-state transmitter and a digitally tuned 
receiver/exciter. Integrated into standard S-250 shelters, 
the GLQ-3B can be mounted on any 1%, ton vehicle. 


Manufacturer 
Fairchild Weston Systems Inc, Syosset, New York. 


AN/GLQ-3B deployed 


AN/MLQ-34 TACJAM System 


The AN/MLQ-34 TACJAM system combines computer 
control with multiple jamming capabilities and tracked- 
vehicle mobility. 

Multiple receiver, exciter and transmitter sets are 
designed to allow the system to monitor and disrupt 
many hostile frequencies simultaneously. A solid state 
amplifier design incorporating high-power transistors is 
matched to a high-gain directional antenna. This 
provides radiated power over a broad vhf frequency 
range. 

An on-board computer provides automatic control 
for jamming and communications operations. Full 
manual override allows the TACJAM operator to 
redirect system activities as required. 

The TACJAM system components are mounted in a 
ballistically projected shelter on an M-1015 tracked 
vehicle. A log-periodic collapsible antenna with a 
telescoping mast is mounted on the roof of the shelter. A 
shroud protects the antenna from tree damage during 
transit. 

TACJAM components include the shelter, housing 
the electrical equipment, and a carrier providing the 
primary power and transport for the system. The major 
electrical equipment includes multiple receivers, exciters 
and transmitters, the on-board computer, the manual 
control unit, and the antenna/mast assembly. 

A variety of modulation modes are available, 
including fm, cw, fsk, am and noise. Most modes include 
several modulation options. Protection is provided 
for multiple jamming and friendly communication 
frequencies. 

The on-board computer allows TACJAM to constantly 
monitor the vhf frequency range and to respond i 
instantly to changes in the electromagnetic environ- 
ment. This capability includes signal-initiated jamming, 
in which the TACJAM computer automatically locks on 
to a target signal and begins jamming immediately 
without the need for operator intervention. f 

The TACJAM system provides manual override of the i 
computer by operator action. The operator can adjust i 
or cancel computer activities. An additional backup 
mode allows the operator to manually control one 
receiver-transmitter combination should the computer 
become inoperative. 


ip RN 


STATUS 4 Sar 
In production for the US Army Signal Warfare 
Laboratory. The first 17 systems were delivered in June 
1983. Contracts worth over $170 million for the delivery 
of 95 systems, spares and engineering services had 
been won by AEL as of mid-1987. The company is also 
competing for the upgrade TACJAM-A in partnership 
with Sanders Surveillance Systems. A second team is 
made up of Hughes Aircraft, Argo, E-Systems and 
Lockheed. TAJAM-A has a production potential of $200 
million. 


Manufacturers 

GTE Government Systems, Mountain View, California. 
American Electronic Laboratories, Lansdale, 
Pennsylvania. 


TACJAM on M-1015 tracked vehicle 
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AN/MLQ-T6 Communications/ 
Data Link Jammer 


The AN/MLQ-T6 communications/data link jammer is a 
mobile, general-purpose, ground-based communi- 
cations and data link jammer, operating in the 960MHz 
to 1.85GHz frequency band at a power level of 1kKW cw 
or 2kW peak. It is claimed to be capable of simulating 
the threat jammers projected for the present decade 
and will be employed during the development and 
operational test and evaluation of future US Air 
Force communications and data link systems. Major 
sub-systems of the jammer are the transmitter, receiver, 
antennas/pedestal, processor-controller, automatic 
tracker, control and monitor console and shelter. 

The AN/MLQ-T6 is capable of tracking a spread 
spectrum data link signal at ranges in excess of 80km 
while simultaneously jamming the data link with ten 
different waveforms. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


Exterior of AN/MLQ-T6 


Interior of AN/MLQ-T6 


AN/MSR-T4 Countermeasures 
Signals Training Set 


The AN/MSR-T4 is a system designed to provide training 
facilities for ecm analysis and threat validation. 
Among its event-driven capabilities are parametric 
measurement collection, jamming technique categor- 
isation, provision for scenario entry, and structured and 
unstructured testing. 


TECHNICAL SPECIFICATION 

Frequency range: 30MHz-18GHz (40GHz possible) 
Dynamic range: 55dB instantaneous, 105dB total 
Noise: 12-20dB 

Antennas: steerable and omni-directional 

Iff tracking: 15°/s 

Power supply: 120/208V ac, 60Hz 


OPERATIONAL SPECIFICATION 
Mobility: meets MIL-M-8090F 
Power: meets MIL-E-4158E 


Manufacturer 
Martin Marietta, Information and Communications 
Systems, Littleton, Colorado. 


AN/MSR-T4 training set 


AN/TLQ-15 Communications and 
Countermeasures Set 


The AN/TLQ-15 communications and countermeasures 
equipment is transportable for tactical use either as a 
truck-mounted installation or as a deck-mounted unit 
aboard ship. Fixed or semi-permanent ground-based 
applications also exist, and the AN/TLQ-15 is capable 
of airborne use by means of a trailing wire antenna. All 
units of the equipment are transportable by fixed- or 
rotary-wing aircraft. 

At the centre of the system is an hf communications 
transmitter/receiver covering the 1.5 to 20MHz range. 
Associated with this unit are a panoramic indicator unit; 
a frequency counter; a modulation generator; an rf 
amplifier, low-pass filter assembly; and an antenna 
coupler. In addition to the main antenna (a 32-metre 
telescopic whip with counter-poise), provisions are 
made for feeding into a dummy load and for connection 
to an auxiliary antenna. 

The transmitter/receiver is of solid-state design with 
synthesised receiver/transmitter tracking. It provides the 
following operational facilities: continuous trans- 


AN/VLQ-5(V)1 Comfy Sword III 
ECM/ECCM Set 


The Comfy Sword Ill is a tactical ecm/eccm C3 
countermeasures set, with operational and training 
Capabilities from a single system. 

In training or combat, fixed and mobile ground- or 
sea-based situations, Comfy Sword Ill units can 
be deployed against air-to-air, air-to-ground and 
ground-to-ground rf links. Deployed by helicopter the 
set is immediately operational, and as altitude is gained 
the effective range and power increases, enhancing 
electronic countermeasures capabilities. 

Features include signal search and analysis, manual/ 
automatic jammming, deception jamming, multi- 
frequency jamming and remote operation. 


Manufacturer 
Fairchild Weston Systems Inc, Syosset, New York. 


AN/VLQ-5(V)1 Comfy Sword Ili system 


Artillery Delivered Expendable 
Jammer 


The XM867 AD/EXJAM is a low cost, gun-rugged, 
broadband barrage transmitter packaged in a standard 
155mm shell. The standard shell casing contains five 
expendable ecm devices. The devices can be accurately 
delivered to cause precise disruption in selected areas 
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mission; look-through transmission (90 per cent 
transmit/10 per cent receive); signal-initiated trans- 
mission (signals of 5uV or above put system into 
look-through mode); and receive/transmit, am, fm or 
dsb voice. In the first three of these modes, available 
modulation includes cw, am, dsb, fm, am and fm, and 
fsk. 

Automatic frequency control tracking of received 
signals is provided and there are facilities for signal 
analysis. Various modulations are available for counter- 
measures Operation, and an auxiliary communications 
link using the AN/VRC-47 can be provided as an option. 
A phased array of two AN/TLQ-15s can be used to 
produce 8kW of rf power in any desired direction, and 
continuous reception in the pattern null for a monitoring 
receiver. The basic power output is 2kW cw. 


STATUS 
Operational with US forces and possibly used by other 
countries. 


Manufacturer 


American Electronic Laboratories Inc, Lansdale, 


Pennsylvania. 


and are self-activated after firing. Power is from a 
reserve battery also activated during firing. Turn on is by 
automatic timed sequence after launch. The complete 
shell with jammers weighs 45kg. 


STATUS 
Contract awarded by US Army in 1987. 


Manufacturer 
Fairchild Weston Systems Inc, Syosset, New York. 


XM867 jammer 
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Communication Electronic 
Warfare System (CEWS) 


CEWS is a fielded tactical/strategic ew system that is 
modular in design to permit customised applications. It 
operates in the hf to uhf bands providing automatic 
search and surveillance, direction finding and analytical 
facilities against both line-of-sight vhf and long-range 
hf links 

CEWS vhf modules in a typical configuration include 
acommand centre, slave df unit and ecm unit. 

Features include computer-controlled automated 
search, surveillance, df and analysis of opposition 
hf/vhf/uhf communications; prioritised vhf counter- 
measures (jamming); responsive look-through jamming 
of multiple emitters and multi-mode automatic and 
manual jamming. 


Manufacturer 
Fairchild Weston Systems Inc, Syosset, New York. 


Communication Electronic Warfare System (CEWS) 


HFSNAP Steerable Null Antenna 
Processor 


Like the vhf SNAP-1 (see separate entry) this unit 
provides eccm protection, automatically, to a friendly 
receiver, and steers the null(s) in real time, to protect 
against moving jammers. HFSNAP however, operates 
from 2 to 30MHz, provides two independently steerable 
nulls in full three-dimension coverage, and interfaces 
with frequency-hopping radios (e.g. Regency Net, IHFR 
with STAdJ) 
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It achieves the two nulls by the use of two auxilliary, 
novel-design orthogonal loop antennas along with a 
standard whip. Like SNAP-1 an HFSNAP-protected 
receiver is interoperable with non-equipped radios, 
discriminates a desired signal, has no rf signature, and 
is transparent to the radio's transmit function. 


STATUS 
In edm testing. 


Manufacturer 
Hazeltine Corp, Greenlawn, New York. 


HFSNAP processor 


ECM Payload Packages 


This suite of three ecm payload packages comprises a 
homer, communications jammer and radar jammer and 
is suitable for manned or unnmanned platforms. The 
homer is an amplitude based direction finder and video 
pulse-train-sorting signal processor. Once in a target 
area, the homer detects radar emissions and guides a 
pilot or rpv to set up a loiter pattern above the site. The 
VTM radar jammer can be operated over any 500MHz 
band onthe range 1 to 10GHz with a cw output power of 
typically 200 watts. The VTM is modulated as a high rate 
swept Carrier device and induces high prf pulse streams 
instantly into any radar. The communications jammer is 
actually two devices, a repeater jammer for fm voice 
communications and a barrage jammer for voice and 
data communications. The repeater is a multi-signal 
jammer capable of jamming conventional and fre- 
quency agile radios. The two data link barrage jammers 
and the repeater operate in selected vhf bands 


Manufacturer 
Fairchild Weston Systems Inc, Syosset, New York. 


ECM payload packages 


J3400 Jamming System 


The J3400 is a stand-alone system capable of 
generating 1kW of jamming power over a frequency 
range from 20 to 80MHz. It is transportable by a 2¥,-ton 
truck. 

The system is housed in a portable shelter and 
consists of three equipment racks, an antenna and 
a mast. A high-power solid-state transmitter, fully 
synthesized, digitally-controlled receiver, and a 16-bit 
mini-computer with expansible core memory are 
combined with a pneumatically-elevated log periodic 
antenna mast to provide both signal acquisition and 
signal jamming capability. 

The J3400 operates in both active and passive 
modes. In the active mode it automatically checks 
activity on 12 frequencies: and jams up to four active 
signals. In the passive mode it executes a programmed 
search for signal activity and displays and status 
messages. 

The system has built-in test equipment and can be 
operated by one person. 


STATUS 
In production. 


Manufacturer 
GTE Government Systems, Mountain View, California. 


J3400 C* countermeasures system 


LQ-102A Hand-emplaced 
Expendable Jammer 


The LQ-102A is a low-power, continuous fm-by-noise 
jammer designed to be hand-emplaced near an 
intended target's receiver. Two vhf bands are selectable 
for threat and training functions, The unit's size allows it 
to be easily transported and deployed, including 
delivery by a fully-equipped paratrooper. 

An operator's duties are limited to deploying the 
antenna, selecting the vhf band, setting the timer, and 
using one on-off toggle switch. An rf test lamp indicates 
the proper working condition of the unit and battery. 

The jammer features on/off remote control, via a wire 
pair, up to at least 10km. Operation is independent of 
timer. 


Model 2202A VHF/UHF Portable 
Communications Jammer System 


The model 2202A portable communications jammer 
has four sub-systems: controller, exciter/transmitter, 
antenna and receiver. The system can be configured for 
manpack, rpv, expendable, vehicle or laboratory 


MSAP Multi-channel Steerable 
Null Antenna Processor 


Like other units in the SNAP family, MSNAP provides 
independently-controlled, fully automatic eccm protec- 
tion for friendly radio receivers. MSNAP is designed to 


OG-181/VRC (Piranha) Add-on 
Jammer 


The OG-181/VRC add-on jammer is designed to make a 
Jeep radio into a 1kW erp jammer. 

The system is composed of a power amplifier/control 
unit, a panoramic display unit, and an antenna/mast 
assembly. These are mounted in a rack set up on a Jeep 
in the field. 

Once installed on the Jeep, the Piranha system 
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Delay of jamming operation (via three control knobs) 
is operator-selectable in 6-minute increments up to 30 
hours. In the delay mode, the unit will run for 2 hours, 
and the user has the option of electrical destruct. 

The LQ-102A is powered by a single Lithium battery 
(BA-5590/U). Continuous jamming operation in excess 
of 5 hours can be anticipated. 

The jammer is water-resistant and ruggedised. With 
the BA 5590/U battery, the jammer measures 64 x 114 
x 273mm. With battery, case and antenna it weighs 
2.3kg. 


OPERATIONAL SPECIFICATION 
Drop, shock, immersion, temperature and ‘bounce- 
loose’: meets MIL-STD-810C 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


simulation applications. In its standard configuration 
the exciter uses a direct synthesiser to provide 15 
microsecond, 1kHz resolution tuning for frequency 
multiplexing and fast hop jamming. Power output is 125 
watts. The computer controller utilises an integral 
IEEE-488 interface and features a 1 megabyte non- 
volatile memory, electroluminescent display and an 
integral modem. Two antenna configurations are 


provide up to five nulls (including one bore-sight- 
aligned, if necessary) at uhf frequencies to protect 
line-of-sight radios such as the AN/GRC-103 or the 
inter-nodal radios of the mse. 


STATUS 
Adm enchancement and edm fabrication. 


operates with the VRC transceiver to generate high- 
powered jamming signals capable of disrupting hostile 
communications in the vhf range. It can be transferred 
to another Jeep with no special provisions. The system 
can be installed in other military vehicles. 


Manufacturer 
American Electronic Laboratories Inc, 
Pennsylvania. 


Lansdale, 


OG-181/VRC fully deployed 
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LQ-102A hand-emplaced jammer 


available; a discone for ground applications and a 
blade type for airborne use. The frequency range of the 
unit is 100 to 500Mhz. 


Manufacturer 
Advanced Counter 
California. 


Measure Systems, Cupertino, 


Manufacturer 
Hazeltine Corp, Greelawn, New York 
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SNAP-—1 Steerable Null Antenna 
Processor 


Steerable Null Antenna Processor (SNAP-1), 
CP-1380/VRC, provides interference protection for 
vhf/fm tactical communication radios. This equipment 
was developed jointly by the Sincgars Project Manager 
and the Army Electronic Warfare Laboratory for use 
with the AN/VRC-12 family of radios, It is currently in 
quantity production for the US Army and Marine Corps. 

The SNAP-1 processing system consists of two 
standard antennas, the SNAP processor and the vhf/fm 
transceiver. The SNAP processor automatically causes 
a strong interfering signal to be degraded to a level 
below a weaker desired signal by pointing a spatial null 
in the direction of the interference. The spatial null is 


Tactical Communications Jammer 
System 


The tactical communications jammer system is de- 
signed for automatic jamming of multiple signals 
simultaneously on a prioritised basis. A single station 
with one operator-has the capability to search the hf 
and vhf frequency bands, analyse the acquired signals 
and jam multiple signals in each band. 

Automatic features include scanning of pre-assigned 
threats, exclusion of friendly or no-interest frequencies, 
and prioritised jamming. Data can be updated with 
commands to reflect the changing tactical situation, or 
to take on new tasks, and can be stored in a non-volatile 
memory or loaded from magnetic tape cartridges. 

An interactive touch entry display screen simplifies 
control of automated features through menu-driven 
operation 

In the active jam mode, a look-through feature 
suspends jamming when a target's transmissions have 
stopped, immediately directing the system to other 
frequencies selected for jamming. 

The system is transportable and rapidly deployable. 
The log- periodic vhf transceiving antenna is erected by 
a pneumatic mast which is integral to the shelter. The 
directional hf transmitting antenna is deployed on the 
ground 

The S-250 shelter which houses the system elec- 
tronics is environmentally controlled. 

A complete power panel monitors voltages and 
protects against transients. Each major equipment is 
controlled by a separate circuit breaker and the 
environmental control unit has a separate control. A 
white light is automatically extinguished and a red light 
illuminated when the station door is opened. The level of 
interior illumination is adjustable for operator comfort. 

Built-in-test features and modular design of the 
system's rack-mounted electronics assure rapid fault 
isolation and replacement. 


STATUS 
In production 
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achieved by the insertion of appropriate amplitude and 
phase corrections in the antenna paths so that a signal 
subtraction occurs at the arrival angle of the jamming 
signal. 

The SNAP system provides eccm protection of at least 
35dB (3100 to 1), and is effective against stationary or 
moving jammers. Its operation is automatic on the 
move or at a halt. It discriminates between friendly 
communication signals and undesired interference; is 
transparent to communications channel and requires 
no special signals. SNAP is interoperable with non- 
equipped radios and has no electronic signature. The 
nulling process occurs during reception of signals only, 
therefore SNAP protection cannot be detected by 
enemy radio frequency/direction finding equipment; 
and it uses standard antennas and _ installation 


hardware. 


In a typical SNAP installation, a standard AN/VRC-12 
receiver/transmitter is used, along with its associated 
whip antenna (eg AS-1729, AS-2731, or other). A 
second standard antenna is added, separated fram the 
first antenna by approximately 1.5 metres. SNAP is 
installed at any convenient location and cable- 
interconnected with antennas and AN/VRC-12. There 
are no modifications to the communication radio or 
antennas. 


STATUS 
Now being fielded with US Army and Marine Corps. 


Manufacturer 
Hazeltine Corp, Greenlawn, New York. 


Tactical communications jammer system 


Manufacturer 
Sanders Associates Inc, Surveillance Systems Division, 
Hudson, New Hampshire. 


UST-—104 Universal Signal 
Transponders 


The UST-104 universal signal transponders provide a 
monitoring capability or a 100-watt comjam capability 
in the 20 to S00MHz frequency range. 

As a target acquisition receiver and jamming 
transmitter, they detect rf emissions and provide an 
output signal to the comjam control display. The 
receiver is capable of demodulating am and fm signals 
to provide an audio output signal to the operator. 
Receiver tuning is via the comjam control display. All 
potential target frequencies and protected friendly 
frequencies are stored in a memory. 

Scanning is accomplished by either selecting a 
frequency range or selecting a set of frequencies stored 
in the memory. In the jamming mode, the transmitter is 
turned to the target receiver frequency, and outputs 
either noise or a square wave signal. 

The associated comjam control display provides the 
Operator interface for system control. A keypad 
enables frequencies to be input and changed in the 
microprocessor memory. Control knobs provide a 
means to define bands for automatic scanning, 
transponder action, and type of jamming modulation. 


UST universal signal transponder 
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An optional co-ordination channel is provided, 
consisting of an AN/ARC-159(V)1 transceiver, AN/ 
ARC-182 transceiver, or equivalent. Interface is also 
provided for an optional printer which produces a hard 
copy print-out of the target frequency information. 

The receiver/exciter used measures 457 x 483° x 
584mm and weighs 54kg. The power amplifier measures 
457 x 483 x 584mm and weighs 67.5kg. 


WJ-—4810 Communications 
Jammer 


The WJ-4810 communications jammer family provides a 
wide range of capabilities for jamming hf/vhf/uhf 
targets in the 2MHz to 500MHz frequency range. 
Amplifier modules with outputs from 20 to 1000 watts are 
available depending on system requirements. 

The WJ-4810 jammers have single, multiple and 
barrage jamming modes and permit the entry and 
storage of up to 64 target frequencies. Targets can be 
identified from the keyboard, from the optional external 
bus or by transfer of the receiver's tuned parameters. 
Total control of the jammer system is via a 20 element 
keypad that is co-ordinated with a 10 line by 20 
character display. The WJ-4810 series of jammers can 
also function as high power communications devices 
through the use of a microphone connected to the 
external modulation input. The WJ-4810 is normally 
supplied in 483mm rack mount enclosures. Systems 
are available for operation from 120/220 volts ac, 
50/60/400Hz, or from 28 volts dc. Prime power 
consumption is normally 200 watts plus five times the 
rated output power. 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


WJ-4810 jammer 


WJ High Power Antenna Systems 


WJ high power antenna systems cover the bands B toJ, 
and are capable of radiating up to 1kW cw of rf power. 
The W4J-8578 series is designed for land-based 


WJ-8599 series antenna 


WJETS/4700 Electronic Threat 
Simulation System 


It is claimed that the WJETS/4700 series of electronic 
threat simulation modules can be configured in various 
ways to replicate all known friendly and threat radar, 
communications, data, radar jamming and comjam 
signals. 

In the various system configurations, modulation 
waveform generators transform computer commands 
into video waveforms which frequency modulate 
companion low-power microwave sources. The result- 
ing am/fm noise rf signals are capable of emulating all 
known or projected ecm, deceptive, noise, or radar 
signals within the 100MHz to 18GHz rf frequency range. 

WJETS systems are available from signal-test stations 
to complete turnkey ew installations and can be 
configured in standard 483mm rack-mount or atr size 
boxes. 


STATUS 
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Manufacturer 
Rockwell International, Collins Defense Communi- 


During 1982 and 1983, the UST-102 was used in a 
number of US Air Force, US Army and US Navy training 
exercises, in which it served as both a signal 
transponder and as a jammer. Ground applications 
have included both fixed shelter and vehicular; airborne 
installations have also been made. 


cations, Cedar Rapids, lowa 


jamming applications, and consists of individual 
radome-enclosed antennas mounted on two-axis ped- 
estals with external controllers. The WJ-8599 series of 
antennas is designed for airborne applications, and 
consists of two-axis antenna pedestal assemblies, with 
each pedestal containing an integral controller capable 
of roll, pitch and yaw stabilisation. These antenna 
systems are designed for rugged environments and 
have been fully qualification tested to MIL standard 
levels of the specifications. 

The WJ-8578 series covers the frequency range of B 
through | bands. The antennas are suitable for 
land-based jamming and can radiate 1kW cw of rf 
power. Antennas are designed to be mounted on 
individual EP50 pedestals and enclosed in individual 
protective radomes. Computer control can be provided 


by the EA10 or EA11 servo amplifiers (azimuth-only 
control). Azimuth and elevation control can be provided 
by the EA12 computer-controlled servo amplifier. 
Manual or remote elevation adjustment is provided for 
all antennas. 

The WJ-8599 series covers the 850MHz to 17GHz 
frequency range in four bands. The antennas are 
designed for an airborne active jammer application and 
are capable of radiating 1kW cw of rf power. These 
antennas are designed to fit the EP90 antenna pedestal 
interchangeably. Control is provided by the EA90 
electronics assembly, which is integrally mounted in the 
EP90 pedestal. 


Manufacturer 
Watkins-Johnson Co, San Jose, California. 


WJETS units 


Manufacturer 
Watkins-Johnson Co, San Jose, California. 


580 


Facsimile 


GERMANY (DEMOCRATIC REPUBLIC 


T-65 Facsimile Equipment 


The T-65 offers a number of technical improvements 
over the older facsimile equipment used in the East 
German armed forces. The T-65 is smaller, lighter and 
has the ability to print on untreated paper. It also has the 
capacity of operating over either radio, wire or 
telephone circuits. Standard document transmission is 
believed to take 7 minutes. 


UNION 


FTA-K Facsimile Equipment 


The FTA-K consists of a transmitter and receiver and 
was developed in the 1950s by the Leningrad Scientific 
Research Institute of the Ministry of Engineering. The 
equipment receives and transmits fully plotted weather 
charts by radio and telegraph. 


FTA-K transmitter 


FTAK—2P Facsimile Equipment 


The FTAK-2P, also named Lagonda, is a photo- 
telegraphic facsimile equipment. It is designed to 
receive prognostic weather charts or text material from 
black and white or half-tone originals. It is compatible 
with the FTA-K transmitter. 

Images are reproduced on wet blueprint paper. The 


FTAM-2 Facsimile Equipment 


The FTAM-2 is designed for the transmission of 
photographs, graphic material and written, typed or 
printed messages. It can be operated over wire line 


FTAP Facsimile Equipment 


The FTAP facsimile transmitter and receiver is used for 
reception of all type of messages, photographs and 
graphic material. Most of the controls are automatic. It is 


K-—1060(UK/TXC 407) Facsimile 
Transceiver 


The K-1060 facsimile transceiver is designed for use in 
wheeled and tracked vehicles. It uses a solid-state 
scanning array and an electrostatic, dry powder, 
pressure-fixed recorder. The latter means that received 


reproduced images are black and white or yellow and 
brown. The FTAK-2P can operate in am, fm or afm 
modes without using a converter. It has three scanning 
rates, and measures 730 x 490 x 390mm. 


TECHNICAL SPECIFICATION 
Modes: am, fm, afm 
Scanning rate: 60, 90 or 120 lines per minute 


FTAK-2P receiver 


channels, as well as over radio telephone channels 
when an am/fm converter is employed. The FTAM-2 
transmitter measures 600 x 390 x 290mm and weighs 
40kg. Its associated receiver measures 600 x 390 x 
280mm and also weighs 40kg. 


designed to operate over specially pre-arranged 
channels and over telephone links. It can function with 
other facsimile equipment having the same index of 
operation. The FTAP transmitter measures 460 x 410 x 
300mm and weighs 30kg. The receiver measures 400 x 
340 x 340mm and weighs 30kg. 


UNITED KINGDOM 


documents can be handled 
smudging. 

The transceiver works at rates up to 16kbits/s 
depending on the type of circuit. Originals can be up to 
210mm wide and 1 metre long. Scanner resolution is 
either 4 lines per mm for simple documents, or 8 lines per 
mm for highly detailed material’ The unit compresses 


immediately without 


OF SOVIET SOCIALIST REPUBLICS 


data by redundancy removal, and has bite. Operation is 
half duplex over 2- or 4-wire links. 

The K-1060 measures 580 x 604 x 284mm and its 
associated power supply 190 x 604 x 284mm. It weighs 
62kg (87kg with power supply) and conforms to 
NATO Stanag 5000. It is designed to meet Tempest 
requirements. 


STATUS 
Used by the British Army in the Ptarmigan main trunk 
system. 


Mufax 949 Chart Recorder 


The Mufax 949 receives and displays meteorological 
data and charts. Conforming to the World Meteorologi- 
cal Organisation (WMO) recommendations, it uses a 
maximum recording width of 457mm and can be 
operated over land-lines or radio. 

The recorder operates automatically at the standard 
WMO speeds of 60, 90, 120 and 180rpm on dsb, and 
240rpm on vsb. The equipment requires no special 
environment, and only requires an ac power supply and 
a land-line or radio link for use. The electrosensitive 
paper provides a durable copy which is a dye line 
master. Each roll of paper is approximately 460mm by 30 
metres. 

An add-on unit, the Mufax 949S, converts the 
standard 949 recorder into a dual-purpose weather 
chart and weather satellite picture recorder. Change of 
operating mode is achieved by a push-button. 


STATUS 
Introduced in 1983 and in production. 


TECHNICAL SPECIFICATION 

Scanning speeds: 60, 90, 120, 180 and 240rpm 
Scanning density: 3.8 lines/mm for index of co- 
operation (ioc) of 288 and 576. At ioc of 288 recorder 
operates at twice scan rate for full density recording 
Max recording size: 457mm x any length 

Recording medium: electrosensitive paper type Aor H 
Input signals: am with max amplitude black (black/ 
white ratio 12dB or 20dB for satellite reception); fm to 
suit F3C transmissions 


Mufax 949 chart recorder 
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Manufacturer 
Crosfield Communication Systems Ltd, Beckenham. 


K-1060 transceiver 
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Power supply: 100-240V ac +5%, 45-65Hz 
Temperature range: 0 to +45°C (electrosensitive 
paper 5-40°C) 

Relative humidity: to 95% 

Height: 343mm 

Width: 704mm 

Depth: 383mm 

Weight: 24kg 


OPERATIONAL SPECIFICATION 
Vibration: to DEF-STAN 07-55 


Manufacturer 
Crosfield Communication Systems Ltd, Beckenham. 


UNITED STATES OF AMERICA 


AN/GXC-7A Tactical Facsimile 


The AN/GXC-7A is capable of printing on any paper 
using carbon paper transfer. Single or multiple copy 
sets, up to five carbon sets, transparencies, map 
overlays, view graphs etc, can be used. To maintain 
subtle variation of photographic values, the AN/GXC-7A 
will reproduce eight shades of grey or black or white 
messages. No inks, toners or liquids are required. 

Itincorporates adjustable margins for short messages 
and typical tactical message time is 40 seconds. 

The equipment is waterproof, dustproof, and operates 
with the cover closed. It is able to operate under extreme 
temperatures (-30 to +71°C) and weighs only 24kg 
including carrying case. It can be mounted on Jeeps or 
apcs for mobile use and quickly removed for use in 
shelters or tents. 


STATUS 

AN/GXC-7A underwent extensive testing under tactical 
field conditions in 1979 in the US by the Ill Corps, Fort 
Hood, Texas and by the 3rd Armored Division in Europe. 
It is in production for the US Army and Marine Corps 
with first orders for a total of 567 equipments delivered in 
early 1982. 


TECHNICAL SPECIFICATION 

Printing: any paper, using carbon paper transfer, 
including: single copy sets, multiple copy sets, trans- 
parencies, map overlays and view graphs 

Paper size: 216 x 356mm max, adjustable stops 
provide reduced copy time for shorter page 

Power supply: 115/230V ac, 47-400Hz and 22-32V dc, 
50W 

Temperature range: -30 to + 71°C 


AN/GXC-7A facsimile 
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Relative humidity: to 94% 
Height: 180mm 

Width: 521mm 

Depth: 462mm 

Weight: 24kg 


AN/GXC-—7B Tactical Facsimile 


The AN/GXC-7B high-speed digital tactical facsimile is 
an improved version of the AN/GXC-7A. It is both an 
analogue and digital facsimile, can be carried by one 
person, and is designed for electronic transmission of 
graphic or text information between remote and/or 
centralised military communications facilities. The 
AN/GXC-7B is designed to be mounted on Jeeps, 
personnel carriers, communication shelters, or airborne 
and shipboard platforms. It is designed to be used with 
present and future Tri-Tac systems. 

The AN/GXC-7B was introduced to decrease the 


AN/UXC-—4 Tactical Digital 
Facsimile 


The AN/UXC-4 tactical digital facsimile transceiver is 
designed to give field commanders high-quality pictorial 
and documentary information in near real-time. It 
incorporates the latest technology to move secure 
facsimile messages and photographic imagery at high 
speeds over tactical communications circuits. It was 
designed primarily to operate as part of the US Tri-Tac 
system. 

Once the operator has made his connection to 
the receiving terminal(s), input copy (photos, maps, 
messages) is simply placed in the unit as it would be in 
an office copier. It is rapidly transmitted and reproduced 
by the receiving terminal(s) at a remote station. The 
transmission can be broadcast simultaneously to 
multiple locations. 

Full-duplex capability permits simultaneous trans- 
mission and reception of independent data, thereby 
significantly increasing message throughput. 


STATUS 

Developed to the specifications of the Joint Tactical 
Communications Office (Tri-Tac) under a US Navy 
contract. Entered service in the early 1980s and 
completed DCA CAT Ill certification in March 1982. A 
version of the terminal was specified in 1981 for use in 
the US Air Force's Intra-theatre Imagery Transmission 
System (IITS). Contract increase of $16.5 million 
announced in 1987. 


TECHNICAL SPECIFICATION 

Operation: full/half-duplex transceiver, fully automatic 
unattended operation 

Shades of grey: black/white 4, 8, 16; selectable grey 
shades 


OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810, Method 514.2, Procedure VIII 
Curve W of Figure 514.2-6 

Shock: MIL-STD-810, Method 516.2, Procedure V bench 
handling, and Procedure | 40g 

Rain, dust, salt fog, fungus: per MIL-STD-810 


on-air transmission time of the AN/GXC-7A and to 
provide NATO interoperability (STANAG 5000). A digital 
voice order wire and grey scale is planned. The 
AN/GXC-7B can send traffic in the non-compressed, 
compressed or compressed with forward error correc- 
tion data modes. A 216 x 356mm page can be 
transmitted in less than 28 seconds at 16kbits/s. 

The AN/GXC-7B will operate with 32kbits/s data 
streams and will interface with most available crypto 
modems. It can store one full page in a partitioned 
memory for transmission while simultaneously receiving 
a message from another facsimile unit. It meets Tempest 
certification requirements. 


Resolution 

fine: 8 x 7.7 lines/mm 

standard: 8 x 3.85 lines/mm 

fast: 4 x 3.85 lines/mm 

auto: automatic resolution selection throughout copy 
Compression ratio 

average: 5:1 for black/white; 3:1 for greyscale 
Transmission time: copy dependent; typically under 
25s/page of text at 9600bits/s 

Channel rate: selected rates from 1.2-32kbits/s 
Original copy size 

width: 215mm 

length: to 1m 

thickness: 0.0508-0.508mm 

Recording method/media: laser on dry, electrophoto- 
graphic paper (122m roll). Meets full tactical 
environments 

Data interface: MIL-STD-188-100/114 or RS-232C; 
TSEC/KG-13, KG-30 family and Vinson cryptos: Tri-Tac 
DSVT and DLED 

Mtbf: 1000h 

Power supply: 28V dc; 115/208/230V ac, 50-400Hz 
Temperature range 

operating: -32 to + 52°C + solar radiation 

storage: -62 to + 71°C 

Orientation 

operating: pitch and roll to 40° 

Height 

483mm 

incl cover: 508mm 

Width 

533mm 

incl cover: 609mm 

Depth 

445mm 

incl cover: 470mm 

Weight 

52.16kg 

incl cover: 65.77kg 


AN/UXC-7 Lightweight Digital 
Facsimile , 


The AN/UXC-7 lightweight digital facsimile is an 
improved version of the AN/UXC-7A. Incorporation of 
a memory provides message store/burst capability 
allowing transmission of a 215 x 279mm document in 
less than 15 seconds at 16kbits/s. The unit provides 
analogue and digital transmission capability (including 


SSF4800 Digital Facsimile 
Transceiver 


The SSF4800 digital facsimile transceiver features an 
automatic document feeder for 30 standard sheets. It 
includes an automatic paper length cutter and input 
document background control. Standard operating 
speed is 30 seconds per A4 page with 4, 8 and 16 
grey-scale levels. 


TECHNICAL SPECIFICATION 
Channel rate: up to 9600bits/s 


digitized voice), operates through any communications 
media, and interfaces with standard military comsec 
devices. The AN/UXC-7 is designed according to 
MIL-STD-188 and STANAG 5000, and can send data in 
non-compressed, compressed, and compressed-with- 
forward- error-correction modes, The AN/UXC-7 impact 
printer uses standard carbon paper to transfer black 
and white or eight grey shade images onto paper or 
transparencies, with up to four copies simultaneously. 
This tactical unit is weather-proof, one-man portable, 
and can be mounted in any type of vehicle. 


Input document size 

width: 147.3mm minimum, 279.4mm max 
length: 127mm 

Automatic reduction: al! documents over 222.25mm 
Output document size 

width: 215.9mm 

length: 127-381mm, cut automatically 
Capacity: 100m (thermal paper) 

Power consumption 

average: 375W 

copy mode: 500W 

Height: 279mm 

Width: 533mm 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Torrance, California. 


STATUS 

The AN/GXC-7B underwent final testing of pre- 
production models in the second half of 1983 and was 
then released for production. Initial manufacture is for 
field retrofit kits for selected AN/GXC-7As, in addition to 
full-scale production of the AN/GXC-7B. 


Manufacturer 
Magnavox Government and Industrial Electronics Co, 
Torrance, California. 
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AN/UXC-4 facsimile 


OPERATIONAL SPECIFICATION 

Construction: MIL-E-16400/MIL-STD-454 
Tempest/emi: NACSEM 5100/MIL-STD-461A 
Environment: MIL-STD-810 

Interoperability: STANAG 5000, Type 1 and 2 protocols 


Manufacturer 
Litton Systems Ltd, Amecom Division, College Park, 
Maryland. 


STATUS 

Magnavox is under a US Government contract to 
provide over 3,000 units. Deliveries, at the rate of 160 
transceivers per month, were initiated in December 
1986, In early 1987, the AN/UXC-7 was in use at training 
bases in the USA. 


Manufacturer 
Magnavox Advanced Products and Systems Co, 
Torrance, California. 


Depth: 572mm 
Weight: 7.7kg 


OPERATIONAL SPECIFICATION 
Emi: MIL-STD-461A, Notice 4 
Tempest: designed to meet NACSEM 5100A 


Manufacturer 
3M, St Paul, Minnesota. 


T5110 Tempest Facsimile 
Transceiver 


The T5110 is a facsimile transceiver for use in Tempest 
environments. It transmits documents is 15 seconds to 
similar units, or in 20 seconds to other Group Ill 


machines. It interfaces with crypto equipment, including 
STU-111, via a standard RS-232C port, and has an 
automatic feed for up to 30 documents in 216 x 279mm 
or 216 x 254mm sizes. The T5110 generates automatic 
transmission and reception reports. 


TSF3800 Tactical Secure 
Facsimile 


The TSF3800 is a fully ruggedised facsimile transceiver 
designed to operate over radio, wire or cable networks. 
It operates with cryptographic equipment to provide 
secure transmission of classified material, complies with 
NATO interoperability standards, and can be carried by 
one person. 


STATUS 
First announced in 1983 and in production. 


TECHNICAL SPECIFICATION 

Data compression: NATO STANAG 5000, Type1 
Channel rate: 600bits/s-16kbits/s 

Transmit speed: variable down to 15s for A4 paper size 
Input document size 

width: 127-216mm 

length: 127-990mm 

thickness: 0.05-0.5mm 

Resolution 

vertical: 3.85 and 7.7 lines/mm 

horizontal: 8.03 lines/mm 


Output document type: thermal 

Output document size 

width: 216mm 

length: 127-990mm 

capacity: 100m roll 

Interfaces: MIL-STD-188-100/114 or RS-232C; TSEC/ 
KG-35, KG-84 and Vinson; Tri-Tac DSVT and DLED 
Temperature range 

operating: -31.7 to +51.7°C 

storage: -62.2 to +71.7°C 

Relative humidity: 95% at +29.4°C 

Altitude 

operating: to 3000m 

transport: to 12,000m 

Shock: 762mm drop height 

Weight 

incl cover, paper and cables: 21.7kg 


OPERATIONAL SPECIFICATION 

Emi: to MIL-STD-461A, Notice 4 

Tempest: designed to meet NACSEM 5100A 
Environment: to MIL-STD-810 


Manufacturer 
3M, St Paul, Minnesota. 
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Manufacturer 
Systematics General Products, Sterling, Virginia. 


TSF3800 tactical secure facsimile 


584 


Audio Ancillaries 


CHINA (PEOPLE’S REPUBLIC) 


M—55 Tank Communication 
Helmet 


The M-55 comprises two units, the SO-460 noise- 
cancelling microphone and the SH-091 receiver. The 
helmet's ear muffs are sealed units. The receiver and the 
microphone have an impedance of 2 x 300 ohms. 


MF Aviation Communication Set 


This product comprises a receiver and the model 60 
noise-cancelling carbon throat microphone. It can be 
used as an electro-acoustic transducer in other 
communications equipments. The dc resistance of the 


TMT-1 Tank Communication 
Helmet 


This unit comprises a special tank crew helmet, a 
two-cavity anti-noise ear muff, the tyoe ODK-1 moving 
coil noise-cancelling mirophone and the type 091 
telephone receiver. It forms a complete set with 


VIC-—83 and —803 Intercoms 


VIC-83 is designed for telephone communication 
between crew members inside a tank and one infantry 
man on the outside. VIC-803 is mainly designed for 
intercommunication between four tank crew at speeds 
up to 40km/h and with ambient noise levels up to 120dB. 


Manufacturer 
China National Electronics Import and Export Crop, 
Beijing. 


receiver is2 x 2200 ohms, and of the microphone 400 to 
1500 ohms. The ac impedance of the receiver is 2 x 
1000 ohms at 1000Hz. The helmet weighs 0.75kg 
(Summer version) and 1kg (winter version). 


equipment for communicating both inside the tank and 
with other tank units. The ODK-1 has an ac impedance 
of 100 ohms at 1000Hz and the 091 microphone has an 
impedance of 2 x 300 ohms at 1000Hz. The helmet can 
be used in ambient noise conditions of 120dB. 


Manufacturer 
China National Electronics Import & Export Corp, 
Beijing. 


150 SP Standard Handsets 


The range of 150 SP glass fibre standard handsets use 
hybrid circuit technology. The low-profile units, each of 
which weighs about 180 grams, can be used with a 
helmet. They are symmetrical to allow use by right- or 
left-handed persons and are designed to meet the 
climatic conditions of the French GAM T13 specification. 
Seventeen versions are available offering a choice of 
microphones, connectors and cords. Particular versions 
are designed specifically to be compatabile with 
transceivers HS 2000, RITA, Scimitar and TR-PP-24A. 


STATUS 
Adopted by French, Belgian and Italian armies. 


Manufacturer 
Elno, Argenteuil. 


FRANCE 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


150 SP40 handset 


150 SP handset controls 


241 SP Headset 


The 241 SP headset has been developed for use in noisy 
environments such as in tanks or on the battlefield. The 
headset allows the user to wear a helmet, while its 
non-vibrating boom microphone provides hands-free 
operation. A ptt control switch is attached to the cord. 


247 SP Avionic Headset 


The 247 SP has been designed for use in helicopters 
and light transport aircraft. It weighs 400 grams, is 
constructed of anti-allergic materials and has been 
designed to be adjusted to suit any user. Noise- 
cancelling microphone and earphones are used. 


253 SP Loudspeaker 


The 253 SP is a loudspeaker for military use. Depending 
on the model, the loudspeaker’s case may include a 
600/8 ohms matching transformer, a selector, a linear or 
spiral cable with connector, and amounting flange. The 
253 SP weighs 900gm. 


255 SP Avionic Headset 


The 255 SP has been designed for applications in which 
a headset is required to be worn for long periods, such 
as in a control tower, command room or on a 
long-range operational aircraft. The headset weighs 
250 grams and is compatible with most standard 
communication systems. Twenty-five versions of the 255 
SP are available offering a wide choice of microphones, 
connectors and other specialist facilities. 


Manufacturer 
Elno, Argenteuil. 


255 SP headset 


295 SP Single Earshell Headset 


The 295 SP headset has been designed for use in hot 
climates. It is particularly suitable for use by infantrymen 
operating in the tropics in full combat gear, including 
helmet. A feature of the unit is its aerated and light 
construction and the use of non-allergic materials. 


An optional throat microphone is available instead of 
the boom microphone. Eleven versions of the headset 
are available providing a choice of microphones, cords 
and connectors. One of these is compatible with 
equipments in the RITA system. 


Manufacturer 
Elno, Argenteuil. 


241 SP headset 


Eighteen versions of the 247 SP are available providing 
a wide choice of microphones, cords and connectors. 
Versions are approved for use on Ecureuil, Dauphin, 
Alouette, Puma, Super Puma and Gazelle helicopters. 


Manufacturer 
Elno, Argenteuil. 


247 SP headset 


Manufacturer 
Elno, Argenteuil. 


The noise-cancelling microphone is fitted on an 
anti-vibration boom which can be worn, with the single 
earshell, on either side of the head. Nine versions are 
available and provide compatability with a range of 
transceivers, including those used in the RITA system. 


Manufacturer 
Elno, Argenteuil. 


France/AUDIO ANCILLARIES 


295 SP headset 


585 


586 AUDIO ANCILLARIES/France 
298 SP Standard Handsets 


The 298 SP standard handset is in use with armed 
forces in many parts of the world. Many versions are 
available offering a wide choice of microphone, 
earphone, connector and cord 


316 SP Pilot Helmet 


The 316 SP has been designed for use in supersonic 
fighter aircraft. The shockproof helmet is equipped with 
an electro-acoustic transducer adapted for noisy 
environments. Four versions are available to meet 
different user requirements. 


Manufacturer 
Elno, Argenteuil. 


316 SP pilot helmet 


317 SP Pilot Helmet 


The 317 SP has been designed for use in helicopters. 
The rigid-shell, shockproof helmet is equipped with 
an electro-acoustic transducer adapted for noisy 
environments. Several versions are available to meet 
differing user requirements. Included are the 318 SP 
which has two racks for the attachment of an oxygen 
mask, and the 459 SP which is made of Kevlar. 


Manufacturer 
Elno, Argenteuil. 


Manufacturer 
Elno, Argenteuil. 


585 SP Armoured Vehicle Helmet 


The 585 SP is a series of afv crew helmets which 
incorporates noise-cancelling boom-supported micro- 
phones, Designed for use in hot climates, the average 
weight of the helmet is 950gm. Protective acoustic shells 
house the helmet's earphones. 


STATUS 
In series manufacture 


Manufacturer 
Elno, Argenteuil. 


654 SP Soft Tank Helmet 


The 654 SP has been designed for use in tanks and 
other armoured vehicles..The electro-acoustic element 
of the helmet is composed of two noise rejection shells 
with valves which can be opened to allow external 
noises to be heard. The noise-cancelling microphone is 
attached to a non-vibrating boom. Interconnection of 


317 SP pilot helmet 


the helmet to a NATO interphone system is achieved, in 
the standard 654 SP version, directly via a chest 
switching box through a NATO connector. Nine 
versions are available providing a choice of colour, 
microphones and earphones. 


Manufacturer 
Elno, Argenteuil. 


654 SP soft tank helmet 


298 SP handset 


701 SP Amplified Loudspeaker 


The 701 SP loudspeaker has a built-in amplifier, and is 
designed for permanent listening to messages received 
by a portable transceiver and having an output 
designed for an audio accessory. The accessory can 
continue to be used by connecting it to the audio output 


HP-—63A Amplifier/loudspeaker 


The HP-63A has been designed to amplify signals from 
low-power military receivers up to an output level of 
about 600mW. The HP-63A can be used with any type of 
vehicular, base station or manpack transceiver. For 


HPL 5E Watertight Loudspeaker 


The HPL 5E loudspeaker, which is designed for 
installation on the outside of a submarine hull, is part of 
the on-board intercom telephone system. When the 
submarine is on the surface it forms a speech link with 
the navigation centre. 

The watertight casing of the loudspeaker is made of 
cast bronze alloy and can withstand a hydrostatic 
pressure of about 63 bars. 

Connection to the loudspeaker casing is by a special 
cable and cable-gland. All the materials used in the 
loudspeaker are anti-corrosive. 

The loudspeaker is an electro-dynamic type and 
comprises two compartments: a casing, pressure- 
resistant up to 63 bars and an open space protected by 
a grating. 


Intercom System for Armoured 
Fighting Vehicles 


The modular system has been designed for use by two 
to six operators equipped with chest switching boxes 
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of the loudspeaker. The unit has an input power of 1 to3 
milliwatts and an output power of 2 watts. The 
impedance is 300, 600 or 1000 ohms switchable 
internally, and the bandwidth is 300 to 3500Hz. The 
loudspeaker operates from a power supply of 22 to 32 
volts dc, measures 125 x 125 x 78mm and weighs 
1.3kg. 


manpack applications, a harness (HO-162A) is avail- 
able. The unit weighs 2kg without its power source and it 
meets the environmental characteristics of the French 
GAM 113 specification. 


Manufacturer 
Elno, Argenteuil. 


HP-63A amplifier/loudspeaker 


The casing contains the motor (fixed magnet, moving 
coil, suspension frame) and an impedance-matching 
transformer. 

The space contains the membrane activated by an 
axially-mounted shaft fixed to the moving coil. A 
neoprene cone mounted on the driving shaft forms a 
watertight separation between the two compartments. 


TECHNICAL SPECIFICATION 

Impedance 

at 1kHz: 8 ohms 

Diameter: 300mm approx 

Depth: 250mm approx 

Weight: 23kg 

3-point mounting on vertical surface for easy evacu- 
ation of water on surfacing 


Manufacturer 
Safare-Crouzet, Nice. 


HPL 5E watertight loudspeaker 


which can be used to select up to four hf/vhf or vhf 
transceivers via a central control box. Each operator 
has visual indication of the radios connected. 

The system is designed to operate in very noisy 
environments of up to 130dB, and operates from the 
vehicle’s 24-volt power supply. 
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Manufacturer 
Elno, Argenteuil. 


Manufacturer 
Elno, Argenteuil. 


GERMANY (FEDERAL REPUBLIC) 


H-188/GY Handset 


The H-188/GY handset is an accessory of the 
COM-88/GY vehicle radio as well as the AN/PRC-88/GY 
(RT-880/GY) manpack radio for which it was designed 
to meet all relevant military requirements. Total weight is 
350 grams. 


TECHNICAL SPECIFICATION 

Power supply: 4-12V dc (protected against wrong 
polarity) 

Temperature range: -40 to +63°C 


RECEIVER ELEMENT 

Type: dynamic 

Impedance: 300 ohms 

Frequency response: 300Hz-3.5kHz 
Sensitivity: 118dB for 1mW at 1kHz 


TRANSMITTER ELEMENT 

Type: electret 

Sensitivity: 200mV into 150 ohms at 1kHz for 103dB 
and 12V dc supply voltage 

Frequency response: 300HZ-6kHz 


Manufacturer 
Telemit Electronic GmbH, Munich. 


H-188/GY handset 
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H-288 Headset-microphone With 
Protective Helmet 


The H-288 has been specially developed for use in tanks 
and armoured vehicles as part of intercommunication 
systems or vehicular radio sets, such as COM-88/GY. It 
can also be used with other portable or fixed radio 
communication systems. 

The main components are: a protective helmet which 
is adjustable for different head sizes and protects 
against shocks; earphones with dynamic transducers 
and optimal sound insulation; and a close-talking 
microphone which is protected against water and dirt, is 
submersible and can be used as a throat microphone 
when wearing a gas mask. 

Versions are available with or without a protective 
helmet, while other features differ from application to 
application. 


TECHNICAL SPECIFICATION 

Frequency response: adjusted for speech transmission 
in noisy environments 

Power supply: 4-12V dc (powered via signal-line) 
Temperature range: -40 to + 65°C 


HEADSET 

Impedance: 600 ohms 

Frequency response: 400Hz-3kHz 

Selector switch (spring loaded): intercom, receive and 
radio transmission positions 


MICROPHONE 

Sensitivity: 250mV at 1kHz into 150 ohms for 112dB 
(can be changed optionally for required value) 
Frequency range: 400HZ-4kHz 


H-—1089/F Handset 


The H-1089/F handset is an accessory of radio set 
systems, such as the vhf COM-80/GY and the manpack 
radio set AN/PRC-77/GY (RT-841/GY). Total weight is 
350 grams. 


TECHNICAL SPECIFICATION 
Temperature range: -40 to + 65°C 


EARPHONE 

Impedance: 300 ohms 

Sound pressure level: 118dB with 1mW at 1kHz 
Frequency range: 300Hz-3.5kHz 
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H-288 headset-microphone 


Manufacturer 
Telemit Electronic GmbH, Munich. 


MICROPHONE 

Sensitivity: 1.4mV +3dB into 150 ohms for 103dB 
Impedance: 140 ohm 

Frequency range: 300HzZ-3.5kHz 


Manufacturer 
Telemit Electronic GmbH, Munich. 


H-1089/E handset 


H-—250/U Noise Cancelling 
Handset 


The H-250/U is a lightweight, rugged, dynamic noise- 
cancelling handset. It is used with a variety of field 
radios and digitally.,encrypted voice terminals, for 
communication in extreme noise conditions. The 
microphone and earphone have a frequency response 


H-—149 Series Headset 


Designed to be used as part of an intercom system on 
board a tank or armoured vehicle, the H-149 is a 
lightweight headset using the latest technology and 
materials. It is slim enough to be worn under a normal 
helmet and can be assembled in various configurations. 
It has been fully qualified by the Italian armed forces and 
is also part of a number of portable and fixed radio 
systems. 


STATUS 
In service with Italian army. NATO number is 5965 
T4-002-3480, 


TECHNICAL SPECIFICATION 
HEADSET RECEIVING CAPSULE 

Type: magneto-dynamic 
Impedance: 300 ohms 

Frequency response: 300Hz-3.5kHz 
Sensitivity: > 105dB/mW 

Ambient noise attenuation: >30dB 


ISRAEL 


of 300 to 3000Hz with impedances of 150 ohms for the 
microphone and 1000 ohms for the earphone. The 
H-250/U weighs 250g and conforms to MIL-STD-810C 
for environmental conditions. 


STATUS 

In use with Israel defence forces, US Army and NATO 
armies. Also supplied by Sonetronics and Electro-Voice 
Inc in US. 


ITALY 


MICROPHONE M-87D 

Type: electro-dynamic, noise cancelling 

Impedance 

at 1kHz: 300 ohm 

Ambient noise attenuation: 20dB with reference to 2 
x 10° N/m? 

Sensitivity 

at 1kHz: 80dB with reference to 1V/N/m?-300 ohms 
Maximum output: 10mV/300 ohms 

Frequency response: 300Hz-4kHz 


MICROPHONE M-87DA 

Type: electro-dynamic, amplified, noise cancelling 
Impedance 

at 1kHz: 400-150 ohms 

Frequency response: 300H2-4kHz 

Sensitivity 

at 1kHz: 37dB with reference to 1V/N/m?-100 ohms 
Maximum output: 700mV/100 ohms 

Power supply: 5-12V dc 

Consumption: 4-60mA 


OPERATIONAL SPECIFICATION 
Environment: microphones to 
(M-87DA), and MIL-M-3412-A (M-87D) 


MIL-M-26542A 


H-288 headset-microphone with protective helmet 


Manufacturer 
Tadiran, Tel Aviv. 


H-149 headset 


Manufacturer 
Larimart SpA, Rome. 


LAT 61 Throat Microphone 


The LAT 61 is a local-battery telephone unit for simplex 
communication. Two LAT 61s, connected by a standard 
telephone line, provide a simple communication system. 
Good transmission, even with noisy surroundings and 
difficult conditions, is obtained by using two magnetic 
transmitter capsules for the throat microphone. 

LAT 61s are suitable for use when the common 
local-battery field telephones are not qualified for 
working with engine and weapon noise, or with a gas 
mask. 

LAT 61 is connected by a two-wire line, normally used 


SWITZERLAND 


for field telephones. Up to five LAT 61s can operate in 
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Sensitivity (reception): 6(0mV approx 
Transmission/reception impedance: 200 ohms/1 


parallel on the same telephone line. Operation with 
other local-battery units, eg field telephones, loud- 
speaker telephones etc, is also possible. 


TECHNICAL SPECIFICATION 
Frequency range: 300Hz-4kHz 
Frequency response 

300Hz: 2dB 

1kHz: 0 +1dB 

4kHz: 2dB 

Distortion: 3% 


Transmission: 300mV for approx 1 kohm at normal 
speech 


kohms 

Side tone attenuation: 20 +2dB 

Local battery: primary battery, flat package 4.5V, 2Ah 
Current consumption: 8.5mA (corresponds with 250h 
operation time) 

Temperature range: -20 to + 50°C 

Weight: 0.6kg approx 


Manufacturer 
Zellweger Uster Ltd, Hombrechtikon. 


600 Series Radio Control and 
Intercom System 


The 600 series has been designed for use in military 
vehicles. A number of advantages are claimed over 
earlier systems, including a reduction of multicore 
cables and unit variants, simplification of operation and 
construction and ease of maintenance. A reduction in 
the number of multi-way cables and connectors 
throughout the vehicle is achieved by providing all the 
main interconnections via a single coaxial cable link. 
This cable enables supply, audio and control signals to 
be distributed around the vehicle as necessary. 

Four main unit types form the basis of the 600 series. 
These are the crewman's fixed box (605), the crewman's 
personal unit (610), a radio interface box (602) and a 
remote/rebroadcast box (604). 


610 Crewman’s Personal Unit 


The crewman’'s personal unit is linked by an extendable 
cable to a fixed crew box and provides a press-to-talk 
(ptt) facility and a working set selector control. The 
control overrides and replaces the selection control on 
the 605 and offers the same features. An adjustable stop 
is fitted to the selection control to limit the switch 
positions to any one of the following combinations: 
call/intercom, call/intercom/radio A, call/intercom/radio 
A/ Radio B, or call/intercom/radio A/radio B/radio C. 
From the 610 the operator can select radio A, B or C for 
transmission, the ptt intercom and the voice call. 
Working and monitor phone volumes are adjustable at 
the crewman’s fixed box. 

The personal unit is worn on the chest of the crew 
member and features a quick release neck strap should 
the need to ‘bail out’ arise. 


602 Radio Interface Box 


The radio interface box is the central junction box of the 
600 series and the interface between the control system, 
power supply and up to three radios. The system will 
accept radios with or without communications security 
and a facility is included to automatically inhibit 
transmission on any secure radio whilst a secure 
transmission is being handled. This facility can be 
overridden, although not accidentally. 


605 Crewman’s Fixed Box 


This unit enables a crew member to access the control 
system. His headset and microphone connect to this 
fixed box via a ptt switch and lead, or by a crewman’s 
personal unit which provides a remote selection facility. 
The 605 has four switches, two for selection of the 
available facilities and two individual volume controls. 
The selection control can be programmed by a movable 
stop-pin to restrict access to the same combinations 
available with the crewman's personal unit. 


Armoured Fighting Vehicle (AFV) 
Crewman’s Helmet 


The crewman's headset is normally integrated with a 
Keviar helmet to provide afv crewmen with a protective 
communications helmet. The protective communi- 
cations helmet is designed for the high noise environ- 
ment to be found in main battle tanks and other 
armoured fighting vehicles. 

The set's noise-excluding earshells are fitted with a 
patented mechanical acoustic valve giving protection 
against high noise levels at high and low frequencies 
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600 series equipment 


604 Remote/Rebroadcast Box 


The remote/rebroadcast box is used to extend the 
basic radio control and intercom system to provide 
rebroadcast and remote facilities with automatic or 
manual operation. A connector is provided for the local 
operator to function as a crew member, with normal 
crew facilities, or to control and monitor rebroadcast 
and remote traffic. The 604 has six switches: local 
rebroadcast selection, remote selection, operator selec- 
tion, manual rebroadcast flow and two _ individual 
volume controls. 


Other units which form part of the 600 series include: a 
crewman's remote box (606) which incorporates a 
remote control facility capability with the facilities of the 
crewman’s fixed box and is available as a simple 
alternative to the 604; a four-radio control box (607) 
which allows a crew member the same operational 
control as the 605 with the added capability of 
controlling a fourth radio which has been added to the 
basic three-radio system; a six-radio control box (608) 
which enables two separate three-radio harness 
systems to be combined to provide a six-radio system 
under central control, and a radio set simulator (632) 
which is used for systems check-out and fault-finding 
on the 600 series. 


TECHNICAL SPECIFICATION 
Power supply: 11-32V dc vehicle supply, negative earth 
Temperature range: -40 to + 70°C 


602, 607 AND 632 
Length: 213mm 


when closed, but allowing the wearer to hear speech 
and other ambient sounds when open. When the valve 
is in the open position, a specially designed fast 
response attenuator protects the wearer from impulse 
noise such as explosive detonations. 

The headset is fitted with a boom-mounted high 
quality noise cancelling microphone, which provides 
discrimination between close speech and high levels of 
ambient noise in the afv environment. The boom 
assembly allows the microphone position to be 
optimised between the centre and corner of the lips for 
all users. Wind noise protection is provided for by an 
expanded plastic foam microphone cover. A socket is 
provided on the earshell for a respirator microphone to 
be connected. 


Width: 131mm 
Depth: 87mm 


604 AND 606 
Length: 213mm 
Width: 140mm 
Depth: 87mm 


605 

Length: 165mm 
Width: 110mm 
Depth: 83mm 


608 

Length: 213mm 
Width: 131mm 
Depth: 99mm 


OPERATIONAL SPECIFICATION 
Meets relevant clauses of MIL-STD-810 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


Afv crewman’'s helmet 
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The headset/helmet is compatible with S6 and S10 
respirators and can be used with full NBC clothing. Its 
NATO number is 5965 99 620 5674. 


Atlantic Aircrew Headset 


The Atlantic headset has been designed to provide 
aircrew with a comfortable and lightweight nosie 
attenuating headset for use in military and civil aircraft, 
where helmets are not required. 

The headset features a lightweight sprung wire 


B50 Low-impedance Microphones 


These hand-held weatherproof microphones incorpor- 
ate a moving coil inset of 25 ohms impedance. 

The press-to-speak switch is operated via a spring- 
loaded knob on top of the microphone casing. There 
are additional switch contacts for relay operation. 

The wiring, except the screen of the cable, is 
electrically isolated from the metal casing. All parts are 
mechanically and electrically interchangeable. 


B60 Watertight Microphones 


The Type B60 microphone, which incorporates a 
moving coil inset of 25 ohm impedance, is completely 
watertight and intended for use in exposed positions. 
The microphone can be used in a gloved hand and is 
robust and capable of withstanding heavy handling 
and complete immersion in water. 

The microphone casing is made of aluminium alloy 
diecast sections, assembled together and enclosed in 
the rubber cover which can be removed to replace 
either inset or cable. The spring-loaded press-to-speak 
switch is operated through the rubber cover and 
switches on the microphone inset and relay circuit. The 
cable is 1.8 metres long, but the microphone will operate 
with a maximum of 150 metres of cable. No termination 
is provided. 

The wiring, except the screen of fitted cable, is 
electrically isolated from the metal casing. All parts are 
mechanically and electrically interchangeable. 


TECHNICAL SPECIFICATION 
Optimum load impedance: 25 ohm 
Sensitivity: 85dB below 1V/dyne/cm? 
Frequency response: 60Hz-8kHz 
Cable 

standard: 1.8m long 

Termination: none 

Diameter: 70mm 

Length: 200mm 

Weight: 0.623kg 


B80 Microphone 


The Type B80 microphone inset and switch assembly, 
housed in a watertight case of cast aluminium, present 
a very compact unit suitable for installation in exposed 
positions where its robust construction will withstand 
heavy duty for long periods without attention. 

Inside the case is a panel with screw terminals for 
connection to the switched moving coil microphone 
inset of 25 ohms impedance, and also connections for a 
relay circuit with the choice of either series or parallel 
operation. 

A slotted shaft protrudes through the centre of 
this panel which, when turned, changes the switch 


Infantry and B Vehicle Headgear 


Primarily intended for use with the Clansman range of 
manpack and B vehicle radio sets, the assembly is fitted 
with rocking armature receiver insets mounted in 
foam-padded circum-aural earshells, a boom-mounted 
noise-cancelling microphone and a 1-metre six-way 
coiled cable which is terminated in a seven-way snatch 
connector, intended for connection to a pressel switch 
box assembly. 

The left-hand earshell carries the microphone boom 
and a three-pole socket for the optional connection of 
the Clansman respirator microphone. The right-hand 
earshell (satellite) is detachable, leaving its circum-aural 


STATUS 
The result of an eight year development programme 
carried out with the MoD. 


headband fitted with a removeable headpad and a 
simple slide arrangement which enables individual 
adjustment for correct fitment. Various microphone 
options, including noise-cancelling, carbon, moving 
coil or electret, can be fitted to the knuckle boom arm 
assembly. A feature of the boom arm is it's repositioning 
facility, which allows the assembly to be moved and 
brougt back exactly to its former position. 


TECHNICAL SPECIFICATION 
Optimum load impedance: 25 ohm 
Sensitivity: 85dB below 1V/dyne/cm? 
Frequency response: 60Hz-8kHz 
Cable: 4 leads screened 1.8m 
Finish: light grey to CDL37-29-30 
Weight: 0.37kg 


OPERATIONAL SPECIFICATION 
Complies with DEF-133, N1 and Admiralty specifications 


Manufacturer 
Vitavox Ltd, London. 


B60 microphone 


mechanism from spring return to off to click lock in the 
on position. 

Cable entry is normally through a service type gland 
nut of stainless steel, but an alternative to the gland nut 
can be supplied threaded for 19mm diameter conduit 
entry. All parts are mechanically and electrically 
interchangeable. 


TECHNICAL SPECIFICATION 

Optimum load impedance: 25 ohms 

Output level at 1kHz: 85dB below 1V/dyne/cm? 
Frequency response: 60Hz-8kHz 

Cable: 2m long, supplied only with intrinsically safe 
version of B80 

Weight: 0.68kg 


earpad in position to stabilise the assembly on the head. 
The action of attaching the satellite to its earpad 
automatically completes the electrical circuit to the 
right-hand receiver. 

The headgear is designed to be compatible with the 
latest type of infantry helmet and also the anti-gas 
respirator No S6. Maintenance is facilitated by the ability 
to change cables and earpads without tools. 

Six-way tinsel conductors with overall plastic sheath- 
ing are provided with a 1-metre coiled formation. 


TECHNICAL SPECIFICATION 

Receiver insets: rocking armature motor unit type 
Impedance: 300 ohms at 1kHz 

Sensitivity: 45dB for 1V/dyne/cm? root mW 


Manufacturer 
Racal Acoustics Ltd, Wembly. 


Other options available include an integral or in-line 
amplifier to bring the electret microphones up to 
‘carbon’ level, in-line ptt switch assemblies with optional 
lapel clips, anti-perspiration earpad covers and cus- 
tomer-specified cable lengths and terminations. 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


B50 low-impedance microphone 


OPERATIONAL SPECIFICATION D 
Produced to comply with requirements of DEF-133, N2 
and current Admiralty specifications. Also approved by 
the British Approval Service for electrical equipment in 
flammable atmosphere (BASEEFA Cert Ex 70066/2/B) 
for use in a potentially hazardous area, when installed 
in accordance with Drawing No 1563. ‘Installation 
Condition’ to comply with requirements of BS 1259; 1958 
(with amendments 1 to 7) for gases of Classes 2a, 2c, 2d 
and 2e 


Manufacturer 
Vitavox Ltd, London. 


OPERATIONAL SPECIFICATION 

Conforms with shock, vibration and waterproofing 
requirements of DEF-133, N1, and SES-5. Also approved 
as intrinsically safe for use in flammable atmospheres 
(Groups 2a, 2c, 2d and 2e) when mounted in a 
permanent position and installed in accordance with 
Vitavox drawing No 1563, Certificate BASEEFA Ex 70066 


NATO stock number (UK): NSN5965-99- 425-3286 
Vitavox catalogue number: B80 07-491 Intrinsically 
Safe 


Manufacturer 
Vitavox Ltd, London. 


Frequency response: linear to within 6dB over 
200Hz-3.5kHz 

Microphone: pressure gradient type 

Impedance: 300 ohm at 1kHz 

Sensitivity: -85dB for 1V/dyne/cm? 

Frequency response: rises 20dB, 300HZ- 1.2kHz; falls 
rapidly above 3.5kHz 


Weight: 326g 


OPERATIONAL SPECIFICATION 
Designed to meet requirements of DEF-133, L3 
amended as per Technical Specification TS/1479 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


K-—160 Headset 


The K-160 headset has a frequency range of 16Hz to 
20kHz with a normal power requirement of 1 milliwatt 
per channel for a sound pressure level of 112qB. It has 
an impedance of 600 ohms per channel over the entire 
frequency range and weighs 330gm. 


MA4258 Voice Security 
Microphone 


Designed for use in all applications where a high degree 
of voice privacy is essential, the MA4258 is a 
multi-purpose lapel or hand-held microphone with a 
powerful built-in encryption module. 

The microphone is compatible with all conventional 
vhf/uhf systems. Substituting the MA4258 for the 
standard hand-held microphone provides a secure 
system that will defy even sophisticated attempts at 
decoding. No alterations to radio systems are needed. 

The MA4258's security is based on the analogue time 
element and frequency domain encryption technique. 
Four security keys can be loaded with a microproces- 
sor-based fill unit while a slave unit is used to distribute 
keys to other microphones working on the same 
network. 

Used in the mobile radio mode, the microphone 
functions as aconventional unit, but with the addition of 


MH1 Headset 


Designed for use with the Clansman radio sets and 
vehicle control harness, the MH1 weighs approximately 
650 grams and is designed to be worn with virtually all 
types of headgear. The earpieces are linked with head, 
neck and chin straps, all of which are adjustable to 
optimise fit and comfort for the wearer. 

The standard MH1 comprises a headset fitted with a 
cable connector assembly for attachment to a pressel 
switch assembly and an omni-position boom micro- 
phone. The standard microphone is of the pressure 
gradient (noise-cancelling) type. Other microphones 
are available with characteristics which may be more 
appropriate to a specified environment. 

Each earpiece features an adjustable shutter device 
designed specifically to attenuate environmental noise, 
thereby maximising the MH1 wearer's concentration on 
signal information. Further adjustment of the shutter 
allows the wearer to hear environmental and signal 
information simultaneously. 


TECHNICAL SPECIFICATION 

HEADSET 

Temperature range 

operating: -30 to + 70°C (incl incident radiation) 
Relative humidity: 95% at + 35°C 

Plugs and cables: supplied with 800mm cable termin- 
ated in 7-pin plug 

Weight: 650g 


EARPHONE 

Type: rocking armature, fully tropicalised 

Sensitivity: 120dB relative to 20uPa for 1mW at 1kHz 
(each earphone) 

Impedance: 300 ohm +25% at 1kHz (each earphone); 
1 Kohm version available 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


Q34 Professional Headset 


The Q34 headset is designed for use in environments as 
noisy as 100dB.. With its universal pivot suspended 
earphones and special headband, the headset auto- 
matically adjusts to the user's head. It meets intercom 
and telecommunications system requirements in a wide 
range of applications. 

Connection is by multi-core cable connected to the 
left hand earphone. 


TECHNICAL SPECIFICATION 
EARPHONES 

Transducer: dynamic 
Frequency range: 100-5000Hz 
Impedance: 200 ohms 


Manufacturer 
AKG Acoustics Ltd, Godalming. 


encryption facilities. In the personal radio mode, the unit 
fulfils the dual role of encrypting microphone during 
transmission and de-encrypting loudspeaker during 
reception. 

Time element and frequency domain encryption 
divides speech into segments of 25ms which are 
dispersed in time and changed in pitch. This process 
takes place in the MA4258 under the control of the four 
key dependent permutation codes. A sliding window 
algorithm is used to provide dispersion of 16 segments 
within a 48-segment frame before the process is 
repeated. 

This technique results in a total delay of 400ms. Two 
or more units working on the same network are 
synchronised by the generation of a special dual-tone 
burst lasting 25ms at the beginning of each transmission 
and every 1.2 seconds throughout. This allows initial 
synchronisation of the two units, late entry into a net, 
and clear voice override. 


Manufacturer 
Racal-Comsec Ltd, Salisbury. 


MA4258 microphone 


MICROPHONE 

Type: miniature, dynamic, noise-cancelling, fully 
tropicalised 

Sensitivity: -69dB relative to 1V/Pa open circuit at 1kHz 
Impedance: 300 ohm +20% at 1kHz; 150 ohm version 
available 
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MH1 headset 


Sensitivity 

at 1kHz, 1mW: 90dB 

to noise of 1mW: 87dB 
Efficiency: 2.4mW 
Power handling: 200mW 


MICROPHONE 

Transducer: dynamic pressure gradient 
Frequency range: 100-8000Hz 
Impedance: 230 ohm 

Sensitivity: 0.72mV/Pa (83dBV) 


HEADSET 
Cable: 1.4m, 7-conductor 
Weight: 230g 


Manufacturer 
AKG Acoustics Ltd,Godalming 


Q34 headset 
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Respirator Microphone 


Intended for use with the anti-gas respirators No S6 and 
S10, the microphone is a snap fit to the respirator 
allowing ‘snatch off’ without disturbing the respirator. 
The primary function is to maintain full voice communi- 
cation facilities when a boom microphone cannot be 
worn because of the use of a gas respirator. Adaptors 
are available for a number of alternative masks. 

Six-way tinsel conductors approximately 235mm long 
with plastic sheathing are provided. 


Rugged Loudspeaker Unit 


The rugged 84mm diameter loudspeaker Is designed for 
speech reproduction in hostile environments and is 
capable of handling considerable overloads above its 
4-watt rating. It is available in 15- and 8-ohms 
impedance and supersedes the 520-1701 and 923-1843 
loudspeakers. 

It is constructed in two main assemblies, the housing 
assembly and the magnet case assembly, which are 
secured together with 4BA stainless-steel nuts and 
beryllium-copper wavy washers. Fixing is by means of 
6BA screws and electrical connection by two solder 
lugs. 

The housing is moulded in epoxy resin and has 
external provision for an ‘O’-ring which provides a 
watertight seal when fitted in a suitable enclosure. 
Internally, the housing is contoured to suit the 
bonded-in ‘melinex' diaphragm; forming an immersion, 
corrosion and blast resistant assembly. This housing 
assembly can be supplied as a spare needing only a 
6BA screwdriver, soldering iron and 4BA spanner to 
effect replacement 

The magnet assembly features a contoured pole 
assembly to protect the diaphragm from blast and a 
porous disc to equalise pressure while excluding 
foreign matter. 


Secrette Military Headset 


The Secrette is a single-sided hands-free military 
headset. 

The earpiece is a one-piece rubber moulding 
enclosing a fully tropicalised earphone. A webbing 


Secrette military headset 


Shouting Hat Helmet Hailer 


The Shouting Hat helmet-mounted loud hailer amplifies 
the human voice sufficiently to make speech audible at 
long range or above high noise levels. It requires no skill 


TECHNICAL SPECIFICATION 

ROCKING ARMATURE MOTOR UNIT 

Frequency range: 200HZ-3kHz 

Impedance: 300 ohm at 1kHz, connected in series with 
capacitor 

Frequency response: approx 9dB/octave 

Sensitivity: approx -90dB for 1V/dyne/cm? at 1kHz 
frequency 

Weight: 85g approx 


STATUS 
In production for the Royal Navy. 


TECHNICAL SPECIFICATION 

Voice-coil impedance: 8 and 15 ohms 

Handling power: 4W (after 9h of overload tests, incl 30 
minutes on 10W of continuous duty alarm and 1h on 
25W of music, loudspeaker still working with no sign of 
damage) 

Frequency response 

600HZ-7kHz : 

points 10dB below mean level in octave of max 
sensitivity: 2.5-5kHz 

Sensitivity: 92dB (sound pressure level, relative to 
20uPa, at 1m with 1W of pink noise into loudspeaker) 
Magnet assembly 

diameter: 45mm 

depth: 26mm 

Diameter: 84mm 

Depth: 45mm overall 


OPERATIONAL SPECIFICATION 

Designed to comply with requirements of DEF-STAN 
07-55, Part Il (Sections 1, 2 and 4) and BS 5428 Part Il 
(IEC 268-5) 


NATO stock number: 5965-99-543-5174 


Manufacturer 
Vitavox Ltd, London. 


head-band is attached to a light cradle around the 
earpiece and secured around the user's head with a 
touch fastener. The Secrette is available as a full 
headset using a throat microphone or noise-cancelling 
boom microphone or as a headphone. All versions are 
available with cable terminated to suit the customer's 
requirements. 

The design of the close-fitting head-band affords 
complete stability and excellent acoustic coupling. The 
head-band is so secure that an infantryman can carry 
out the most strenuous physical activities without 
dislodging it. It is designed to be used on the left-hand 
side so as not to impair the use of shoulder fired 
weapons. The throat microphone headset or the 


to operate, poses no additional carriage problems and 
is always in the correct position for line-of-sight use. A 
number of microphone types can be used, including 
boom arm and respirator types. Sound output is varied 
with a rotary volume control located on the side of the 
unit, 

Developed primarily for use with the Racal STH Mk 2 
military personnel helmet, the Shouting Hat system is 
available either as a complete helmet/hailer package or 
as a hailer alone to mount on existing helmets. 


TECHNICAL SPECIFICATION 

Power output: 4W rms 

Peak sound pressure level: 112dB at 1m 
Loudspeaker: horn loaded, high efficiency lightweight 
rare-earth magnetic pressure type 

Controls: helmet-mounted volume control; press-to-talk 
on pressel box with webbing clip 

Batteries: 8 AA type rechargeable cells giving about 
1200 15s messages between charges 

Temperature range: -20 to +55°C 

Size: adds about 40mm to height of helmet 

Weight 

incl batteries: 640g 


Manufacturer 
Tannoy Ltd, High Wycombe. 


Shouting Hat helmet hailer 


OPERATIONAL SPECIFICATION 


Designed to meet requirements of DEF-133, L3 as 


amended by Technical Specification TS/1479 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


84mm diameter loudspeaker 


headphone version can be used either left or right 
handed. 

The profile of the earpiece allows the user to wear a 
steel helmet or other specialised headgear like ski-troop 
parka hoods, cb hoods, paratroop helmets or national 
head-dress. The headset is easily hidden under a 
helmet or head-dress, while the throat microphone can 
be concealed in the fold of a jacket collar or neck scarf. 
Secrette is sufficiently compact to be rolled up and 
carried in a jacket or trouser pocket. 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


Slimgard Noise Excluding 
Headset 


Slimgard is a headset designed to have good noise 
attenuation, providing improved communications in 
field conditions and protecting the user against 
noise-induced hearing damage. It is primarily for use by 
infantry and in soft vehicles and does not interfere with 
any of the standard infantry helmets currently in use. Itis 
compatible with most respirators and shoulder-fired 
weapons. 

Slimgard is suitable for use with modern lightweight 
manpack or squad radios but will also improve the 
function of traditional designs such as the PRC-77. 

The Slimgard is available with a noise cancelling or 
standard boom microphone with sockets for throat or 
respirator microphone, or as a headphone. 


TECHNICAL SPECIFICATION 
MICROPHONE (MOVING COIL DYNAMIC) 
Sensitivity: -63dB relative to 1V/Pa 
Frequency response: 150Hz-6kHz 


Sonovalve Mk III Series 
Headphones and Headsets 


The Sonovalve Mk Ill series of headphones and 
headsets has a choice of two noise-cancelling boom 
microphones, built-in earphones, and hearing protec- 
tion against both high and low frequency noise. It is 
available with a selection of communications facilities. 
The earphones are lightweight and fully tropicalised. 
Noise-cancelling boom microphones are available or 


STH Slim Tank Helmet 


For logistic simplicity, the STH is a one-size helmet 
which has a sizing pad to fit individuals. A high-brow 
version is available for use in a tank crew position which 
requires access to certain gun sighting systems. Both 
the standard and high-brow versions are constructed to 
provide a high strength/weight ratio. The shell finish is 
non-absorbent and unaffected by oils, petrol, greases 
or sunlight. Additional properties of the helmet are its 
wide operating temperature range and the absence of 
toxic fumes when subjected to heat. 

An integral hearing-protector type headset incorpor- 
ates a patented acoustic valve and military-approved 
earphones which are designed to give a smooth 
frequency response with high sensitivity in large volume 
earshells. The boom microphone, when fitted, is a 
noise-cancelling magnetic type which is also military- 
approved. An ancillary socket for a respirator or throat 
microphone incorporates an automatic switch to 
disconnect the boom microphone when an alternative 
is in use. The main interconnecting cable is fitted to one 
earshell and permits series, parallel or independent 
connection of earphones and balanced or unbalanced 
connection of microphone. 

Connection to the vehicle system can be supplied for 
use with the British Army, the Racal 400/600, the US 
AN/VRC or other harnesses. 


TECHNICAL SPECIFICATION 
Temperature range 
operating: -40 to +70°C 
storage: -30 to + 70°C 
Relative humidity: up to 95% 


OPERATIONAL SPECIFICATION 
Designed to meet requirements of DEF-133, L3 


TEL.LS No 2 Two-way 
Loudspeaking Communications 
System 


The TEL.LS No 2 system includes a control unit and 
loudspeakers. The control unit is contained within a 
reinforced exterior grade laminated wood cabinet, 
which forms a one-man transportable unit when closed. 
Opening the unit reveals a control panel with six (or 
eight) clearly numbered loudspeaker selector switches, 
together with their respective indicator lights and 
connection terminals. Two screw-fit plugs for the 


EARPHONE (MOVING COIL DYNAMIC) 

Sensitivity: 88dB relative to 2 x 10°° Pa/V 

Frequency response: 100HzZ-6kHz 

Hearing protection: attenuation of 15dB at low 
frequencies, increasing to 35cB at high frequencies 
Options 

microphone pre-amplifier to input ‘carbon’ level systems 
push-to-talk switch in headset 

respirator microphone socket 

polyurethane down lead 

connector as required 


OPERATIONAL SPECIFICATION 
Climate: to DEF-STAN 07-55 
DEF-133, L2 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


Slimgard headset 


the headset can be fitted with a throat or respirator 
microphone. Sonovalve Mk Ill can also be provided with 
facilities for both types if required. 

The noise excluding earshells are fitted with an 
acoustic valve. The valve gives protection against high 
noise levels at high and low frequency when closed but 
when open allows the wearer to hear speech and other 
ambient sounds. When the valve is in the open position, 
a specially designed fast-response attenuator protects 
the wearer from impulse noise such as explosive 
detonations. This attenuator is available in mechanical 
or electronic versions. 
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The hearing protection is completely independent of 
any built-in communications which are maintained at 
all times with the valve open or closed 

Sonovalve Mk Ill is suitable for use with most modern 
protective helmets and is claimed to be comfortable to 
wear. It can also be used with respirators, nbc clothing 
and shoulder-fired weapons. The Sonovalve Mk Ill 
series meets all relevant military specifications. 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


STH slim tank helmet 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


microphone and headphone connection are also on 
this panel. 

During transit, the microphone and headphones are 
stowed in specially designed compartments within the 
lid, which also carries a supply of spare bulbs and an 
instruction plate. Heavy-duty battery leads are stored in 
the lower section of the unit. 

In use, the lid is supported to protect the controls from 
bad weather and to provide ample shielding of the 
indicator lights. The operator can select any number of 
loudspeakers for use at any one time, up to the 
maximum capacity of the system. Incorporated in the 
chassis are two separate fully transistorised amplifiers 


for the command and reply back circuits. Both 
amplifiers employ silicon transistors, surface encapsu- 
lated for reliable and consistent performance. 

Each loudspeaker is housed in a wooden cabinet of 
similar construction to the contro! unit, and these are 
nested in pairs for transit. 

The high efficiency, re-entrant horn type loudspeaker 
is blastproof, and can safely be used in conjunction with 
artillery fitted with flash shields giving a dispersed 
blast pattern. The loudspeaker also functions as a 
microphone, enabling each gun position to ‘talk-back’ 
to the control unit operator. The operator can be 
signalled by a weatherproof switch recessed in the top 


594 AUDIO ANCILLARIES/UK 


TEL.LS No 2 loudspeaker pair 


of each loudspeaker cabinet. When pressed, the 
corresponding light on the control panel is it, 
regardless of the position of the related selector switch. 

The loudspeaker and cabinet have been designed for 
operation under arduous conditions, and can be 
exposed to driving rain for long periods. However, fully 
submerged operation Is not possible. 

The TEL.LS No 2 has been designed primarily for use 
in an artillery fire control role, but can also form the 
basis of an extremely rugged wired communications 
system with a wide range of applications. The output 
power of the system can be increased, the light signals 
can be supplemented by a warning buzzer, and the 
loudspeakers can radiate a strident warning signal in 
addition to high intelligibility speech. 


Tornado Voice Operated Switch 


The Sonic Tornado voice operated switch (vox) allows 
hands-free use of personal or manpack radios with the 
option of selecting receive only or ptt. Suitable for use 
with Sonic or other noise-cancelling microphone 
headsets or throat microphones, only intended speech 
operates the device's transmitter, while heavy breathing 


UK/VIC—408 Tactical Intercom 
(Commandcall) 


The UK/VIC-408 tactical intercom was developed in 
cooperation with the UK MoD. It is suited for many 
military applications, including installation in both 
soft-skinned and armoured vehicles. Totally decentral- 
ised, with no central exchange or master station, 
the individually-powered microprocessor-based units 
provide software-controlled field programming of the 
various user options available. 

Four speech channels are provided for simultaneous 
point-to-point calling in networks of up to 30 stations, 
using two-pair cable connected in either spur or ring 
configuration. Point-to-point calling incorporates the 
user option of a field-programmable priority capability 
on each station. Both station mute and station privacy 
facilities with voice override circuits are provided. 

In addition to point-to-point calling, the Command- 
call station provides full conference capability as 
standard with the alternative of either individually 
dialling conference participants or originating aall- 
station conference by a single call. Both dial-conference 
and all-call conference capability are field-programmed 
as required on individual stations. The former uses only 
one speech channel, allowing up to four conferences to 
be in operation simultaneously. 

The direction of speech transmission on point-to- 
point operation is controlled by the call originator, 
automatic gain control circuits ensuring correct speech 
transmission levels. Both conference modes use 
press-to-transmit operation for each conference par- 


VTH Ventilated Tank Helmet 


VTH is designed for use in modern armoured fighting 
vehicles capable of travelling at high speeds on rough 
terrain. 

It is a two-piece helmet designed to provide maximum 
impact protection combined with maximum comfort, 
particularly in hot climates. It comprises a lightweight 


& 


* 


ws : 


TEL.LS No 2 control unit 


Manufacturer 
Tannoy Ltd, High Wycombe. 


and ambient noise (even gunfire or jet engines) is 
rejected. 

An earcup speaker which clips to headstraps is 
available for respirator use in conjunction with a 
throat microphone. In-mask microphones can also be 
supplied. The Tornado vox is used by search and rescue 
helicopter winchmen with a modified submersible unit in 
which the vox ptt selector switch is mounted on flying 
helmets. A special model with external sensitivity control 


is also manufactured to allow rapid adjustment between 
whisper and normal voice transmissions. For military 
fire services there are accessories to allow use of vox 
with breathing apparatus. The Tornado vox is standard 
issue to British police fire arms teams. A unit weighs 180 
grams. 


Manufacturer 
Sonic Communications, Castle Bromwich. 


UK/VIC-408 tactical intercom 


ticipant. The originating station has an override 
Capability. 


STATUS 

The UK/VIC-408 has been accepted into field use by the 
British Army and selected for tactical field headquarters 
use at corps, division and brigade levels in the 
Ptarmigan and Wavell networks. 


cotton drill, ventilated head covering with closed cell 
foam strips to provide impact protection, and an 
anti-fragment helmet shell which attaches to the top of 
the head covering to provide additional protection while 
still retaining full ventilation over the head. The helmet 
incorporates a mounting for a headset which is 
designed to give excellent noise protection at high and 
low frequencies. The degree of attenuation provided 
ensures good communications even under the most 
extreme conditions. 


Manufacturer 
Charnwood Communications Ltd, Colnbrook. 


Each earshell of the headset incorporates a patented, 
manually activated acoustic valve which enables the 
user to by-pass the noise attenuation feature as and 
when required. For logistic simplicity, the single-size 
helmet is designed to fit most heads by means of simple 
strap adjustments: no additional sizing pads are 
necessary. 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


Waist Hailer Loudhailer 


The Waist Hailer loudhailer is worn on the waist leaving 
hands free. It does not restrict movement. 

The horn parts are made from aluminium alloy. The 
loudspeaker is a horn-loaded pressure type with a 
high-energy samarium cobalt rare-earth magnet. The 
heart of the electronics is a monolithic integrated circuit 
with a separate pre-amplifier and power amplifier. 

The waist hailer can be used either as a straightfor- 
ward loudhailer, or as a signalling device. One of its 
features is an in-line plug which allows the use of 
different microphones. 


TECHNICAL SPECIFICATION 

Range: 0.5-0.8km 

Amplification: 100 times average human voice 
Battery life: 4000 x 10-15s messages 
Diameter: 186mm 

Depth: 60mm 

Weight 

hailer with batteries: 0.9kg 

noise cancelling microphone: 0.275kg 
complete respirator microphone: 0.21kg 


Manufacturer 
Tannoy Ltd, High Wycombe. 
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Waist Hailer 


UNITED STATES OF AMERICA 


A81-78 (AM-—1965F/AIC—18) Audio 
Frequency Amplifier 


The A81-78 audio frequency amplifier is a solid state, 
one watt power amplifier which can be used to drive an 


A301-—11 Intercommunication 
System Control 


The A301-11 is an intercommunication control system 
in which the isolation of transmit lines exceeds 120aB. 


A641—4/5 In-line Amplifiers 


The A641-4/5 model in-line amplifiers are subminiature, 
solid state microphone amplifiers which make it 
possible to replace carbon microphones with a low 
impedance, low noise dynamic microphone in any voice 
communication system. 


AE75 All-weather Earphone 


The type AE75 earphone is claimed to offer quality 
audio sound reproduction in an extremely adverse 
environment where other earphones fail. The new 
design of this ruggedised earphone affords advantages 
which are essential when reliable communications must 
be maintained. 


TECHNICAL SPECIFICATION 
Element type: dynamic 


AM-476C/AIC—10 (Andrea 
A61—14A) Amplifier 


The A61-14A amplifier is a fully transistorised, encapsu- 
lated, plug-in module, designed to operate as a dual 


AM-1963/AIC (Andrea A81-6) 
Amplifier Assembly 


The A81-6 is a bulkhead-mounted assembly designed 
to provide high intelligibility intercom and radio 
monitoring facilities for airborne and ground instal- 


8-ohms headset or speaker, or as alow noise, high gain 
preamplifier in any voice frequency system. The A81-78 
also contains an optional age circuit which can be used 
to prevent overloading or distortion of the signal. 

The A81-78 and its companion unit, A81-77, form a 
pair of listen and talk amplifiers which have logged 
many hours of service in a variety of aircraft and 


All audio input and output lines are balanced to ground. 
The A301-11 has been qualified to the US Army 
environmental and emi requirements. It is currently 
being used in the remote pilotless vehicle project. 

The A301-11 is designed as the basic control unit for 
a multi-position (up to 12 stations) intercommunication 
system. It is completely solid state with all mechanical 


No modification to the main system is necessary 
because the amplifiers are designed to operate from the 
bias current normally used for the carbon microphone. 
They are high gain, low noise amplifiers, shielded 
from electric and magnetic field interference and 
encapsulated in a nylon case. 

The amplifiers are electrically identical, but the 
A641-5 is designed specifically for use inside an oxygen 


Impedance: 19 ohm +10% at 1kHz 

1kHz sensitivity: 105 +3dB above 0.0002 dyne/cm? 
reference level 

Frequency response: 100Hz-5kHz 

Total distortion: 6% max 200Hz- 3kHz for 1.4V signal 
input 

Power handling: 200mW at 1kHz for 500h without 
degradation 

Input connector type: series SMC 

Temperature range 

operating: -30 to + 55°C 

storage: -60 to + 60°C 


microphone and headset amplifier when integrated 
with appropriate external switching in communication 
systems such as the AN/AIC-10. 

There are no controls or adjustments on this 
amplifier. 


lations. The amplifier assembly also provides for control 
and modulation of one transmitter for communication 
with airborne, ground, or mobile stations. 

The amplifier assembly contains individual micro- 
phone and headset amplifiers. The amplifiers are 
solid-state, plug-in, completely encapsulated units. 


ground based communication systems. They meet the 
environmental requirements of MIL-E-5400. The A81-78 
weighs 0.43kg and measures 108 Xx 35.7 x 78.5mm 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


relays replaced by electronic switches. The amplifiers 
and switching circuits are contained in shielded 
encapsulated modules. 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


mask. Both meet the environmental requirements of 
MIL-E-5400. 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Altitude: 15,000m 

Explosive decompression: sea level-12,000m 
Shock and acceleration: 120g for 2ms each axis 
Salt immersion 

for 24h: 0.6m depth 

15 minutes: 15.2m depth 

Input cable length: 381 +12.7mm 

Overall size: 14.28 +1.58mm x 53.97 +1.58mm 
(compatible with HGU-28/P helmet) 


Manufacturer ‘ 
C-RAN Corp, Largo, Florida 


Manufacturer 
Andrea Radio Corp, Long Island City, New York 


Manufacturer 
Andrea Radio Corp, Long Island City, New York 
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The A81-77 audio frequency amplifier is a low noise, 
high gain unit which features a patented automatic 
gain control (agc) circuit. This maintains the output 


C823A/AIC—10 (Andrea A61—1) 
Interphone Control 


The A61-1 is a bulkhead-mounted intercom station, 
designed for airborne and/or ground installations 
requiring intercom facilities. 


C824A/AiC—10 Control Panel 
(Andrea A61—2) 


The A61-2 is a panel-mounted set contro! designed to 
provide high intelligibility intercom and radio monitoring 
facilities for aircraft and ground installations. It also 
provides for selection, control and modulation of 
four radio transmitters for communication with other 
airborne, ground or mobile stations 

The A61-2 contains an audio frequency amplifier 
AM-476C/AIC-10 (Andrea A61-14A) which is a solid- 
state, encapsulated, plug-in module designed to 
operate as a dual microphone and headset amplifier. In 
the listen condition, the A61-2 can drive a dynamic 
loudspeaker such as the LS-184A/AIC-10 (Andrea 
A61-9). 


C825A/AIC-—10 Control Panel 
(Andrea A61—3) 


The A61-3 is a panel-mounted set control designed 
to provide high intelligibility interpohone and radio 
communication for aircraft or ground installations. 

The A61-3 contains an audio frequency amplifier 
AM-476C/AIC-10 (Andrea A61-14A) which is a solid- 
state; encapsulated, plug-in module designed to 
operate as a dual microphone and headset amplifier. In 
the listen condition, the A61-3 can drive a dynamic 
loudspeaker such as the LS-184A/AIC-10 (Andrea 
A61-9). 


C826/AIC—10 (Andrea A61—4) 
Control Panel 


The A61-4 is a panel-mounted monitor assembly 


C2104/AIC-18 Intercom Set 
Control (Andrea A81-3) 


The A81-3 intercom set control is a panel-mounted 
assembly designed to provide highly intelligible intercom 
and radio monitoring facilities for airborne and ground 
installations. The set control also provides for selection, 
control and modulation of radio transmitters for 
communications with other airborne, ground or mobile 
stations. 

It contains individual microphone and headset 
amplifiers. The amplifiers are solid-state, plug-in, 
completely encapsulated units. 


C-—2105A/AIC—18 (Andrea 
A81-—34—-1, A81—93) and 
C-6624/AIC-—25 (Andrea A81-48, 
A81-90) Intercom Stations 


The A81-34-1 and A81-48 assemblies are bulkhead- 
mounted intercom stations designed for airborne 
and/or ground installations. 

Each station contains one transistorised encapsu- 
lated plug-in microphone amplifier and one headset 
amplifier. 

The microphone amplifier increases the audio voice 
signals from a five-ohm dynamic microphone to a 
two-volt level required on the interphone line. 

The headset amplifier raises the level of signals from 


virtually constant and distortion-free over a wide range 
of input levels. 

The agc action makes the unit ideal for use as an 
instrument amplifier and recorder driver in systems with 
widely varying signals, such as in seismological 
measurements. Model A81-77 was originally designed 
as a microphone amplifier in high quality intercommuni- 
cation systems. 


It contains an audio frequency amplifier 
AM-476C/AIC-10 (Andrea A61-14A) which is a solid- 
state, encapsulated, plug-in module designed to 
operate as a dual microphone and headset amplifier. In 
the listen condition, the A61-1 can drive a dynamic 
loudspeaker such as the LS-184A/AIC-10 (Andrea 
A61-9). 


TECHNICAL SPECIFICATION 

Frequency range: 300HZ-6kHz 

Noise 

1.5V ripple on 27.5V line: 100mV from 400Hz-5kHz 
Gain 

listen: 16 +3dB 

talk: 68 + 5dB 

Interphone line level: 2V at -30dBm input 
Headset output: 280mW 

Mtbf: 2000h 

Longevity: 3000h 

Power supply: 27.5V dc 

Consumption 

listen: 5.1W 

talk: 8.6W 

Temperature range 

continuous operation: -54 to +71°C 
storage: -65 to + 95°C 


TECHNICAL SPECIFICATION 

Frequency range: 300Hz-6kHz 

Noise 

1.5V ripple on 27.5V line: 100mV from 400Hz-6kHz 
Gain 

listen: 16 +3dB 

talk: 68 +5dB 

Interphone line level: 2V at-30dBm input 
Headset output: 280mW 

Mtbf: 2000h 

Longevity: 3000h 

Power supply: 27.5V dc 

Consumption 

listen: 5.1W 

talk: 8.6W 


containing five switches. These switches provide 
selection and mixing of five audio input lines. 

The A61-4 is designed to be used with control panel 
C824A/AIC-10 (Andrea A61-2). It increases the number 
of monitoring lines and switches to ten. This control 
does not contain an amplifier. 


TECHNICAL SPECIFICATION 
Frequency range: 300-600Hz 
Gain 

at 1kHz listen: 22 +5dB 

talk: 68 +5dB 

Headset output: 1W 

Volume control range: 31 +3dB 
Noise: 3mV max 

Mtbf: 2000h 

Power supply: 27.5V dc (17-29V) 
Consumption 

talk: 5.7W 

listen: 4W 

panel lamps: 2.2W 


the interphone line to levels suitable for driving eight- to 
ten-ohm headsets or loudspeakers. 


TECHNICAL SPECIFICATION 
Frequency range: 300Hz-6kHz 
Gain 

at 1kHz: 22 + 5dB (int line) 

listen: 28 +5dB (exalted call) 

talk: 68 +5dB 

Headset output: 1W 

Volume control range: 31 +3dB 
Mtbf: 2000h 

Power supply: 27.5V dc (17-29V) 
Temperature range 

continuous operation: -54 to + 95°C 
intermittent operation: +95 to + 150°C 
storage: -65 to + 150°C 


The A81-77 and companion unit A81-78, form a pair 
of talk and listen amplifiers which have logged many 
hours of reliable service in a variety of aircraft and 
ground-based communication systems. 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Length: 146mm 
Width: 95mm 
Depth: 169mm 
Weight: 1.53kg 


OPERATIONAL SPECIFICATION 
MIL-C-9306A 

Environment: MIL-E-5400, Class 2 
Emi: MIL-l-6181 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Temperature range 

continuous operation: -54 to +71°C 
storage: -65 to + 95°C 

Length: 146mm 

Width: 95mm 

Depth: 169mm 

Weight: 1.45kg 


OPERATIONAL SPECIFICATION 
MIL-C-9313A 

Environment: MiL-E-5400, Class 2 
Emi: MIL-|-6181 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Temperature range 
operating: -54 to +71°C 
storage: -65 to + 95°C 
Height: 96mm 

Width: 146mm 

Depth: 172mm 

Weight: 1.9kg 


OPERATIONAL SPECIFICATION 
Performance 

A81-3: MIL-|-27543 

Environment: M|L-E-5400, Class 2 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Length: 130mm 
Width: 92mm 
Depth: 121mm 
Weight: 1.2kg max 


OPERATIONAL SPECIFICATION 
Performance 

A81-34-1: MIL-l-27543 

A81-48: SENXY 65-21 

A81-90, A81-93: ASNAC-70-1 
Environment: MIL-E-5400, Class 3 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


C-2106A/AIC-18 (Andrea 
A81-—13-1), C-3942(P)/AIC-—18 
(Andrea A81—52) and 
C-—6567/AIC—25 (Andrea A81-87) 
Intercom Set Controls 


These set controls are panel-mounted assemblies 
giving intercom and radio monitoring facilities for 
aircraft and ground installations. They select, control 
and modulate radio transmitters for communication 
with other airborne, ground or mobile stations. 

Each set control contains one transistorised, en- 
capsulated, plug-in microphone amplifier, and headset 
amplifier. 


C—2323A/AIC (Andrea A81—59) 
and C—3943(P)/AIC (Andrea 
A81-—53) Monitor Panels 


The A81-59 and A81-53 monitor panels are panel- 
mounted assemblies with eight combination monitor 
switch-monitor volume controls. These controls provide 
selection and individual level adjustment of eight audio 
input lines. 


C-—2645()AIC-—14 Voice Operated 
Relay Moduie 


The C-2645()AIC-14 is a miniature, plug-in, voice 
operated relay module designed to provide hands-free 


C-—6533/ARC Intercom System 
Control (Andrea A301-1) 


The A301-1 intercom system control is designed to be 
the basic control unit for a two- or three-position 
intercom system of advanced design. 

Systems employing the A301-1 are currently in service 
in a variety of helicopters and small ships of all 
descriptions. The small size, lightweight, high reliability 
and versatility of the A301-1 make it adaptable to many 
applications. 

It contains microphone and headset amplifiers and 
the necessary switching facilities to provide for intercom 
(with or without hot mike) and modulation, monitoring 
and control of up to five transceivers. 


TECHNICAL SPECIFICATION 

Impedance levels 

microphone input: 5 ohms (dynamic microphone) 
talk-out, int and transmit: 150 ohms load 

receiver input: 150 ohms load 

headset: 8 ohms load 


C-—8157 ()/ARC (Andrea A647) 
Control Indicator 


The A647 is a panel-mounted unit which provides 
control over the operational modes of a speech security 


Condor Headsets Type 495 


Condor headsets were designed to be worn under 
standard US Army M-1 helmets. Originally designed for 
use in harsh environments, the headset can be modified 
to meet the needs for communication in high ambient 
noise conditions. 


TECHNICAL SPECIFICATION 
Noise cancellation (microphones) 
carbon type 200: 16dB 

dynamic type 215: 15dB 

dynamic type 216: 18dB 


The AN/AIC-18 set controls contain the 
AM-1964()/AIC microphone amplifier, and the 
AM-1965()/AIC headset amplifier. 
The AN/AIC-25 set control contains the 
AM-4347/AIC-25 microphone amplifier and _ the 
AM-4346/AIC-25 headset amplifier. 


TECHNICAL SPECIFICATION 
Frequency range: 300HZ-6kHz 
Gain 

at 1kHz: 22 +5dB (int line) 

listen: 28 +5dB (exalted call) 
talk: 68 +5dB 

Headset output: 1W 

Volume control range: 31 +3dB 
Mibf: 2000h 

Power supply: 27.5V dc (17-29V) 


Panel lighting of the A81-59 monitor is provided by 
two 27.5-volt dc lamps with red filters. 

Panel lighting of the A81-53 monitor is provided by 
two 6-volt dc or 400Hz lamps with white filters. 


TECHNICAL SPECIFICATION 
Gain 

at 1kHz: 21 +5dB 

Mtbf: 4000h 

Height: 66mm 

Width: 146mm 


operation in an interphone system without background 
noise when no signals are present. The device's attack 
time and lossless circuit is designed to prevent 
deterioration of the desired signal. The module is 
solid state, fully encapsulated and shielded. It meets 
MIL-STD-704A. 


Power levels 

microphone input: -80 to -30dBm 

int talk-out: 50mW (2.75V) 

transmit talk-out: OdBm (1mV = 400mV), adjustable to 
+3dB 

receiver input: 50mW (2.75V) 

headset output: 200mW (1.25V) 

Microphone amplifier performance 

agc: maintains constant output for wide variations in 
input 

breakpoint: 200-500mV applied to 5 kohm-5 ohm pad 
slope: 3dB max output change for 20dB input change 
attack time: 0.2s max 

release time: 7s +20% 

distortion: 83% max for -50dBm input, 5% max up to 
-30dBm input 

Headset amplifier performance 

distortion: 10% max for 200mW output 

frequency response: +1dB, -3dB, 300Hz-6kHz (both 
amps) 

ripple: 5mV max for both amps with 1V on power line, 
400Hz-6kHz 


system. It contains one circuit breaker, three toggle 
switches, three indicator lamps and two panel lamps. 
All operating controls are mounted on the front panel. 
The circuit breaker is the power-on switch. The 
plain-cipher, REG-RE-X, and zeroise switches provide 
for plain (non-cipher), cipher, retransmission and a 
remote cipher lamp indication. The zeroise switch has a 


Output impedance (microphone) 

carbon type 200: 30 ohms 

dynamic type 215: 6 or 150 ohms 

dynamic type 216: 3.4 ohms 

Output impedance (earphones) 

magnetic type 015: 150, 275, 625 and 1200 ohms 
magnetic type 017: 150 and 600 ohms 

dynamic type 020: 5, 20,150, 300 and 600 ohms 


Manufacturer 
Roanwell Corp, New York, New York. 


Condor headset 


USA/AUDIO ANCILLARIES 597 


Temperature range 
operating: -54 to +71°C 
storage: -65 to + 95°C 
Height: 96mm 

Width: 146mm 

Depth: 172mm 

Weight: 1.9kg max 


OPERATIONAL SPECIFICATION 
Performance 

A81-13-1: MIL-I-27543 

A81-52: ASNLS 61-26B 

A81-87: ASNAC-70-1 
Environment: MIL-E-5400, Class 2 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Depth: 110mm 
Weight: 0.55kg max 


OPERATIONAL SPECIFICATION 
Performance 

A81-59: MIL-l-27543 

A81-53: Exhibit ASNLS 61-26B 
Environment: MIL-E-5400, Class 2 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 


Manufacturer 
Andrea Radio Corp, Long Island City, New York 


Isolation at 1kHz 

open monitor switch: -60dB minimum 
audio input lines: -60dB below 50mW 
transmit lines: -70dB below 50mV (2.75V) 
volume control range: 28-37dB 

Mtbf: 18,000h calculated 

Power supply: 27.5V dc (21-29V), 3.75W max 
Temperature range 

continuous operation: -54 to + 55°C 
intermittent operation: +55 to +71°C 
Height: 67mm 

Width: 95mm 

Depth: 140mm 

Weight: 0.85kg 


OPERATIONAL SPECIFICATION 
Emi: MiIL-STD-461 


Manufacturer 
Andrea Radio Corp, Long Island City, New York 


red plastic spring return cover to prevent accidental 
actuation of the switch. The covers of the indicator 
lamps can be rotated to change their brightness. 


Manufacturer 
Andrea Radio Corp, Long Island City, New York 
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EM-—200 Earmike 


The EM-200 consists of a transducer which combines 
the functions of a microphone with that of aspeakerina 
hearing-aid sized unit. Connected to a compact 
interface and complete with a ptt switch, the EM-200 


‘G’ Style Handsets Type 501 and 
502 


The ‘G’ style handsets are designed to military 
standards and are constructed from high impact 


H-169/U Handset Type 503 


The H-169/U is a heavy duty handset designed for 
shipborne use in conjunction with naval radio and 
intercom equipment. The handset body is moulded from 
high impact plastic and is equipped with a dynamic 
noise-cancelling transistorised microphone, a magnetic 
earphone and a press-to-talk switch. 


can be used with any portable radio equipped with 
external speaker/microphone facilities. The EM-200 
does not utilize bone conduction. Instead transmission 
is achieved using vibrations in the ear canal. Reception 
is accomplished using a conventional earphone. 

The EM-200 has a receiver input impedance of 12000 
ohms and a transmitter output impedance of 1000 


thermoplastic. Straight pressure and noise-cancelling 
microphones are matched with dynamic or magnetic 
earphones. A switch, or a choice of single or double 
throw configurations are available. 


TECHNICAL SPECIFICATION 

Sensitivity 

microphone: 18.8dB for 1mW/Nm-? in 30 ohms when 
supplied with 12V dc through 180 ohms 

earphone: 108.5dB above 2 x 10°° Nm ?/mW in 6cc 
coupler with adaptor 

Noise cancelling: 14dB minimum 

Frequency range 

microphone: 300Hz-5kHz 

earphone: 200Hz-5kHz 


Manufacturer 
Roanwell Corp, New York, New York. 


H-169/U handset 


LMR and LVR Self-contained 
Audio 
Amplifiers/loudspeakers 


LMR and LVR are designed to be directly connected to 
the audio in/out jack of the radio. Dc power is provided 
via the same jack but can be altered on request. These 
units are rugged; the LMR unit is intended for manpack 
use while the LVR is vehicle mounted. Both units have 
automatic gain control which levels off the response 
should an input of 8mW be exceeded, but otherwise 
output level will track input. 


TECHNICAL SPECIFICATION 

Input impedance: 300 ohms, can be altered to suit 
Input signal: O-8mW with output tracking up to 8mW 
output level. Max input 90OmW 

Output level 

LMR: 200 mW + 1dB 

LVR: 2W -3dB 

Audio response: 300Hz-5kHz 

Total harmonic distortion: >3% 

Power supply: 11-17V dc 


LS-—184A/AIC—10 Dynamic 
Loudspeaker (Andrea A61-9) 


The A61-9 is a bulkhead-mounted dynamic loud- 
speaker assembly containing an audio amplifier and 
loudspeaker which converts the audio input signal from 
an intercom system into audible sound. 

The self-contained push-pull amplifier provides the 
power amplification needed to drive the loudspeaker. 
The amplifier is tyoe AM-492B/AIC-10 (Andrea A61-8). 
This amplifier provides the wide-range response and 
peak clipping needed to maintain a high signal-to-noise 
ratio under high ambient noise conditions. The unit 
contains an on/off switch. 


ProAir Headsets 


The ProAir series of noise-attenuating headsets is 
designed for use by high-time pilots of fixed-wing and 
helicopter aircraft. The ProAir is claimed to solve 
the problem of discomfort associated with wearing 
noise-attenuating headsets for Bprolonged periods of 
time with the use of a trussed headband which can be 
adjusted from maximum noise attenuation to maximum 


Temperature range 
operating: -15 to +55°C 
Immersion 

LMR: 160mm 

LVR: 1070mm 


Manufacturer 
Jasco International, Lincoln, Nebraska. 


ohms. Its signal to noise transmit audio is greater than 
50dB. The EM-200 measures 77 x 55 xX 27mm and 
weighs 160gm. It operates from an AA size |.5 volt 
battery. 


Marketed by: Magnum Distribution, Blaine, 
Washington. 


Manufacturer 
Roanwell Corp, New York, New York. 


LMR amplifier/loudspeaker 


TECHNICAL SPECIFICATION 
Frequency range: 200Hz-10kHz 
Gain 

at 1kHz: 7.5 +1.5dB 

Power output: 1W 

Internal noise: 1mV max 

Noise 

with 1.5V ripple at 400Hz on 27.5V line: 1mV max 
Temperature range 

operating: -54 to +71°C 
storage: -65 to +.95°C 

Height: 206mm 

Width: 184mm 

Depth: 105mm 

Weight: 1.47kg 


comfort setting, depending on the user's head size and 
the cockpit noise level. In combination with receiver 
volume controls, the headset can be adjusted to 
virtually any pilot's personal preference. 

The headset'’s microphone and amplifier are con- 
tained in a plug-in cartridge, designed for quick 
replacement in the field. 


Manufacturer 
Telex Communications Inc, Minneapolis, Minnesota. 


ProAir headset 


LVR amplifier/loudspeaker 


OPERATIONAL SPECIFICATION 
To MIL-D-9415A 
Environment: to MiL-E-5400, Class 1 


Manufacturer 
Andrea Radio Corp, Long Island City, New York. 
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Antennas and Masts 


(Additional Technical Data in Tables on page xxx) 


CANADA 


Hermes Electronics 


Active Crossed Loop Antenna 


The active crossed loop antenna is an omni-directional 
hf receiving unit for use where space is very limited. High 
e-field rejection gives immunity from nearby interference 
sources. Dc for the electronics in the loop assembly is 
fed from the power supply on the signal coaxial cable. 
Finish is NATO olive drab. 


Active Single Loop Antenna 


The active single loop antenna uses an untraced 
element, the dimensions of which are small compared to 
the wavelength. A preamplifier at the base of the 
antenna complements the loop characteristics, result- 
ing in an antenna element with a constant effective 
height over the frequency range. The broadband 
response of the preamplifier-loop combination results 
in well defined phase characteristics, and makes the 
element suitable for use in phased arrays. 


Ht 


' 
To 


HF Transmit Loop Antenna 


The hf transmit loop antenna is suitable for applications Active single loop antenna 
where space is limited. The microprocessor-controlled 
antenna requires no ground plane although it provides 
long- and short-range sky-wave propagation charac- 
teristics (due to the absence of an overhead null), and 
high power handling capabilities. 

An associated loop control unit continuously moni- 
tors and optimises the frequency tuning of the antenna. 
This uses a cmos microprocessor and fibre-optic 
techniques. Automatic and manual tuning modes are 
provided by the front-panel controls with led displays 
continuously indicating system status and performance. 
A software package allows for full diagnostic analysis 
and system integration. Dimensions of this unit are 133 
x 483 x 254 mm, and its weight is 22.5kg. 


OE-316/TSC-—99 Antenna Group 


The OE-316/TSC-99 12-loop hf antenna system is 
designed for quick erection and tear-down. The entire 
kit can be packed into seven portable transit cases. 
Directive gain ranges from 5dB at 2MHz to 11dB at 
30MHz. 


Manufacturer 
Hermes Electronics Ltd, Dartmouth, Nova Scotia. OE-316/TSC-99 transportable antenna Active crossed loop antenna 


PG Electronics 


A057 VLF Antenna Coupler 


The model A057 antenna coupler (nomenclatured 
CU5115/BRR) is designed to boost signals from a pair of 
vif antennas by 60dB and to provide matching to the 
receiver impedance. 

This 5 to 150kHz unit is said to combine low noise 
(3dB maximum) with exceptional linearity (+ 50dBm 
intercept point) to give outstanding performance in 
picking out low signals in the presence of high 
interfering signals. 

Dual amplifiers are isolated for use with cross- 
polarised antennas and are powered from a common 
power supply. The unit is designed to meet MIL-E-16400 
environmental specifications. 


RMO01 HF Receiver Multi-coupler 


The RMO01 1.5 to 30MHz receiver multi-coupler has 
been developed specifically for use aboard ships 
having limited isolation between transmit and receive 
antennas. It minimises interference caused by mixing of 
collocated transmitters in the multicoupler. 

The high level handling capability of the unit is 
claimed to reduce blocking which can occur due to a 
single high level transmitter signal. 


A057 vif coupler 
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The unit is designed to meet MIL-E-16400 environ- 
mental specifications. 


STATUS 
In production and service. 


RM061 Receiver Multi-coupler 


The RM061 receiver multi-coupler is designed for use 
with receivers monitoring frequencies from 100 to 
400MHz, such as in military avionics applications. 

The multi-coupler uses a redundant amplifier design 
to provide uninterrupted signals in the event of an 
amplifier or power supply failure. Faulty amplifiers or 
power supplies can be exchanged without losing signal 
to the receivers. 

Up to 32 receivers can be connected to a single 


Valcom 


AS-—2537A/SR Naval Whip Antenna 


Valcom’s AS-2537A/SR 11-metre whip antenna was 
designed and built to meet US Navy requirements for 
shipboard antennas, specifically MIL-A-24319A(EC) 
and NAVELEX 0967-423-9010. It meets or exceeds these 
requirements. 

The antenna's mechanical strength is achieved with 
a patented process using high strength filament 
fibreglass and epoxy resin. The base section acts as an 
insulator as the feed-point is 305mm from the bottom. 
The base section is an integral part of the antenna thus 
giving maximum strength. Electrical stability is obtained 
by employing multiple berylium copper conductors 
imbedded in the epoxy fibreglass. A specially designed 
bronze ferrule is used to join the two sections together. 
Windloading is 240km/h (no ice) and 160km/h (18.7mm 
ice) 

Typical applications are AN/URC-32 and -36; AN/ 
URT-23 and -24; AN/WRT-1; AN/URA-22 and -28; and 
OE-5006/SRC. 


AS-—5085/SR Naval Whip Antenna 


The AS-5085/SR is a 10.6-metre whip antenna specifi- 
cally designed to meet the specifications of the 
Canadian Navy. Several of these antennas were tested 
at White Sands, New Mexico, in a simulated atomic blast 
and performance is said to have exceeded expectations. 


AS-—5088/FRC Self-supporting Whip 
Antenna 


The AS-5088/FRC is a rugged, field-proven, 16.6-metre 
epoxy fibreglass vertical antenna for maritime, aviation 
and general communication use. The antenna was 


ANTENNA & MASTS/Canada—France 


antenna. Front panel current meters are provided to 
monitor the current to each amplifier as a maintenance 
check. 


STATUS 

In service with various non-US military users since 1982. 
Also being supplied for the new Canadian patrol frigate 
and in service with the Canadian Coast Guard. 


Manufacturer 
PG Electronics, Weston. 


RMO99 Receiver Multi-coupler 


The RMO99 receiver multi-coupler has been developed 
for use with tactical radio systems having limited 


orginally designed for the United States military. The 
AS-5088/FRC is rated at 10kW and is supplied with an 
above-the-base feed, 


V-147-CLC MF Whip Antenna 


The 15-metre V-147-CLC is a heavy duty, field-proven, 
coil-loaded whip antenna. The base and second 
section are inductively loaded to the resonant frequency 
specified by the user. This antenna incorporates the 
base section of the US naval whip AS-2537A/SR and the 
loading section design of the V-33070-CL2 if whip 
antenna. 


V-802 and V—802 FT Whip Antennas 


The V-802 is a rugged, self-supporting medium duty 
10.6-metre epoxy fibreglass vertical antenna. It is 
capable of operation at up to 5kW average power and 
10kW peak power over the 1.6 to 30MHz frequency 
range, and reduced power down to 800kHz. 

The antenna is available in two models: the model 
V-802 which has an electrical feed-point 275mm above 
the mounting flange, and the model V-802 FT which has 
a moulded axial feed-through insulator that feeds 
electrically from below the antenna mounting flange. 
Both models are designed to operate with 18.7mm of ice 
and in winds of 160km/h. 


V-33070-CL2 Self-supporting Whip 
Antenna 


The V-33070-CL2 is a heavy duty, field-proven, coil- 
loaded 22.5-metre whip antenna for maritime and 
aviation applications. Originally designed to meet the 
requirements of the Canadian Department of Transport 
for fixed non-directional radio beacon service, it is now 
employed around the world in many applications, such 
as operation in high-efficiency coast stations in the 100 


isolation between transmit and receiver antennas. The 
unit utilises vmosfet devices and feedforward circuit 
techniques. This is designed to minimise interference 
caused by mixing of collocated transmitters in the 
multi-coupler. The unit also reduces blocking which can 
occur due to a single high level transmitter signal. 

The use of dual amplifiers in a feedforward distortion 
cancellation arrangement is claimed to have two 
advantages. As well as giving improved linearity, it 
provides redundant amplifier reliability. The loss of 
either amplifier does not result in any change in the gain 
of the multi-coupler, but only in a decrease in dynamic 
range. 

The RMO99 is intended for use in military and 
government applications. Rack mounting or vehicular 
versions are available. 

The standard unit has OdB gain and eight bne 
outputs. 


to 500kHz bands, and in marine and aeronautical radio 
beacon and communication systems. 


V-—33085 Whip Antenna 


The V-33085 is a heavy duty, field-proven, 25.4-metre 
whip antenna for maritime and aviation applications. 
Originally designed to meet the requirements of 
the Canadian Department of Transport for fixed 
non-directional radio beacon service at airports, it is 
now employed around the world in many applications 
including operation at coast stations in the 1.6 to 
4.2MHz maritime bands, for atc communications, and 
for marine and aeronautical radio beacon systems. 

The antenna has been designed for service while 
covered with 18.7mm of ice in winds of 160km/h and will 
survive full hurricane force winds of 240km/h. 


VPCG 10kW Programmable Coupler 


The VPCG 10kW antenna coupler system is designed to 
interface with any 10kW, 1.6 to 30MHz transmitter. It 
does not require extensive rigging to obtain broadband 
characteristics. The coupler can be controlled both 
manually and remotely using standard telephone lines.” 
Frequency changes can be made in less than 10 
seconds. Automatic power failure protection is provided 
to ensure that frequency tuning is maintained during 
power interruptions. The coupler system uses no 
vacuum relays and no rf power enters the control 
circuitry. 

The VPCG is designed for ground station applications 
and meets all appropriate military specifications. The 
system, with the military nomenclature of OE-50147FRT, 
has been in service with the Canadian armed forces 
NATO division since 1976. The antenna coupler system 
can be used with a wide range of whip antennas of 16.5 
metres or longer. 


Manufacturer 
Valcom Ltd, Guelph, Ontario. 


ICPP 


TTH 30 Telescopic Pylon 


The TTH 30 towable telescopic pylon is a self-raising 
hydraulic structure for mobile radio links. Powered from 


FRANCE 


a 24-volt dc battery supply (48-volt dc or 220-volt ac 
optional), its total raised height of 30 metres can be 
attained in a few minutes, The unit's allowable load is 
250kg; allowable area exposed to wind is between 2 and 
3m?. An associated cross-country trailer complies with 
regulations laid down by Service des Mines. The total 
weight of the unit is 3100kg. 


Manufacturer 
Ingenierie et Construction de Pylones Professionnels, 
Bry-sur-Marne. 


LERC 


706 and 708 Series Dipole Antennas 


The 706 and 708 series dipole antennas are designed 
for ground to air communications. The 706 covers the 
uhf frequency range from 225 to 400MHz, and is 665mm 
in length; the 708 covers the vhf range from 100 to 
160MHz and is 2.13 metres in length. Both are in series 
production and in use with the French Army. 


813/814/815 Sectionable Whip 
Antennas 


This is a varied series of sectionable whip antennas 
extending from 2.5° to 10 metres in length and 
manufactured in glass reinforced plastics. 

The 813 series of 5- to 10.2-metre unguyed section- 
able hf whip antennas is designed to equip high-power 
semi-permanent or transportable base stations; they 
can also be used in mobile applications. Several types 
of base are available, and an aluminium bronze 


708 series antenna 


notched swivel mount allows the antenna to be lowered 
or tilted at an angle of 9 degrees or its multiples. 

The 814 series of 5-metre sectionable hf whip 
antennas is intended for mounting on military or 
para-military vehicles, particularly on jeeps and tanks. 
The antennas can be used on ssb transceivers with an 
antenna coupler or as quarter-wavelength tuned units. 

The 815 series of 2.5- to 3-metre sectionable antennas 
shares similar applications to the 814 series. The 


antennas can be used on transceivers equipped with an 
antenna coupler or as quarter-wavelength tuned units. 


896E Series HF/VHF Folding Manpack 
Antennas 


The 896E series of folding hf/vhf manpack antennas 
covers the frequency ranges 2 to 30MHz (untuned) and 
20 to 80MHz (tuned). The 896E is 2.64 metres in 


length when deployed, and has the NATO number 
5985.14.275.0982. Other versions with unfolded lengths 
are the 896C (1.975 metres), the 896D (2.315 metres), the 
896F (2.695 metres) and the 896G (3.33 metres). All are 
in series production and in use with the French Army on 
such radios as the TR-PP-13 and TRC 300. 


LB-3088 AN and X Base Station 
Antennas 


LB-3088 AN and LB-3088 X are portable base station 
antennas for vhf/fm transceivers in single frequency or 
frequency hopping operations. Both can be carried in 
their associated transport bags by one man. Both are in 
series production. 

The LB-3088 X covers the range 30 to 88MHz; a 
companion model, the LB-2676 X, covers the range 26 
to 76MHz. All are in series production. 


LB-3088 Series Broadband VHF 
Antennas 


The LB-3088 is an extended series of tactical broad- 
band vhf units for operation in the 30 to 88MHz 
frequency range. 

LB-3088 D is a 1.8kg unit designed for installation on 
vehicles (particularly tanks) and for use as a radiating 
element for single frequency or frequency hopping 
vhf/fm transmitters. A companion model, the LB-3088 M 
weighs 2kg. 

LERC also manufactures the LB-3088G for high 
efficiency applications, and the LB-2676 series for 26 to 
76MHz operation. 


H Series Tactical Masts 


The H series of tactical masts can be raised to heights of 
between 10.3 metres (HS-10) and 30.3 metres (HS-30); 
in the former example, the operation can be achieved by 
2 men in 30 minutes and, for the latter, 2 men in 60 
minutes. In all cases maximum head load is 30kg, 
maximum permissible wind speed 160km/h and maxi- 
mum deflection +4°. 


MLV Series Masts 


MLV is a series of vertical erection masts designed to 
support large parabolas and other- heavy directional 
antennas. Extended heights range from 10.6 metres 
(MLV-10) to 29.5 metres (MLV-30); in the former 
example, the operation can be achieved by 2 men in 20 
minutes and, for the latter, 2 men in 45 minutes. 
Maximum permissible headloads range from 100 to 
54kg, and in all cases maximum windspeed is 160km/h 
and maximum deflection +3°. 

The MLV-17 model is used in RITA system radio links. 


MP Series Portable Masts 


The MP series is a range of portable masts consisting of 
between 5 and 8 identical sections which can be erected 
to 6.1 metres (MP6F) or 9.4 metres (MP9F). Toploads are 
5 and 7kg respectively, and permissible wind speed in 
both cases is 120km/h. MP6F can be erected by 1 
person in 10 minutes, and MP9F by 2 persons in 20 
minutes. Both are in series production. 

An associated unit, the MUL-9, erects to 9 metres and 
supports 700 grams. This is a very light equipment often 
used by airborne units to support wire antennas. 


MT Series Telescopic Masts 


The MT series consists of the telescopic masts MT-1590 
and MT-10 (extended heights 88 and 10 etres 
respectively). They are designed for vehicle mounting or 
can be installed on the ground. Headload for the 
MT-1590 is 5kg and for the MT-10 50kg. Both are in 
series production. The MT-1590 has been adopied by 
the French Army. Variations of these masts are 
manufactured in the US by parent company FN 
Manufacturing of Columbia, South Carolina. 


Manufacturer 
LERC, Paris. 


MLV series masts 
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A128 Series Combination DF Antennas 


The A128 series combination df antennas are designed 
for use on vehicles or on board ships. They are usually 
mounted on a mast. Fixed-station use is also possible 
on high buildings or towers. 

Three versions are available: A1281/1 VU for 20 to 
500MHz, A1282/1 HVU for 250kHz to 500MHz and 
A1284/1 HVU for 1 to S0OMHz. 

The series consist of two or three single antennas, 
depending on the frequency ranges, and these include: 
PR821/3 for 250kHz to 30MHz, A1265V for 20 to 200MHz, 
A1269U for 80 to 5SOOMHz and A1264HV for 1 to 200MHz. 


A1205 Active Receiving Antenna and 
AK1205 Active Adcock DF Antenna 


The A1205 mobile omni-directional receiving antenna 
was developed for the reception of vertically polarised 
waves in the mf and hf bands. Its horizontal pattern is 
circular; the vertical pattern co-sinusoidal. 

Active receiving antennas of this type are suitable for 
use in antenna groups and Adcock systems, since their 
mutual coupling is negligibly small and the antennas 
are said to have excellent amplitude and phase 
synchronism. System error is +1 degree. 

Due to its light weight and small stowage space the 
AK1205 is useful wherever high mobility is needed and 
small terrain spaces are available. 


BA 185 Wide-band Antenna 


The BA 185 wide-band antenna can be used as a 
transmitting/receiving antenna for mobile or fixed 
operation. A vertically polarised rod antenna, it can be 
dismantled into two separate rods (maximum length 1 
metre). 

Due to its size (length 1.9 metres, diameter 6mm 
approximately) there is no need to tie down the antenna 
on Jeeps or armoured infantry fighting vehicles. On 
battle tanks a tying-down angle of approximately 35 
degrees generally is sufficient in order not to exceed the 
4-metre limit. 

As the wide-band characteristics in the frequency 
range of 30 to 85MHz do not require any antenna 
matching unit, this antenna is suitable for rapid channel 
change. 

Emp and lightning protection are available in a 
special antenna version. 


DF Antennas 


Ferrite antennas in this family are the PR638, the PR761, 
the PR821/3, the PR1195 and 1196 and the PR1294 LH. 
Coverage is in selected bands over the 10kHz to 
500MHz range and the antennas are designed for either 
shipboard or vehicular applications 

Adcock antennas in the U series include the 
AK1200 D, the AK1201 D, the AK12U6 VU and VU2, and 
the AK1259. Specific antennas are passive and 
designed for fixed applications, while others are active 
and mobile. 

Adcock antennas in the H series include the A1262 V, 
the A1265V, the A1268V and the A1269 U. Frequency 
coverage is in selected bands from 20 to 50MHz. 


Directional Receiving Antennas 
The vertically polarised range of directional receiving 
antennas includes the AK1146 and 1147, the AK1224/1 
and /2H, the A1233/1 and /2H, the A1238 VU and the 
Wullenwever. Coverage is provided in selected bands 
over the 1.5MHz to 1GHz frequency range. 

Companion horizontally polarised equipments in- 
clude the A1148 and A1149 series. 


Omni-directional Receiving Antennas 


This range of omni-directional vertically polarised 
receiving antennas includes the A162/5 KL, the A1190, 
the A1192/3, the A1200/2LH, the A1201 L, the A1205, the 
A1206 V, the A1210, the A1237, and the A1258. Covering 
selected bands in the 10kHz to 1GHz frequency 


Aeromaritime Systembau 


AT-100 Integrated VHF/UHF/IFF 
Antenna System and AT-—200 
Integrated VHF/UHF/GPS Antenna 
System 


The AT-100 and AT-200 multi-element antennas are 
designed to meet the environmental conditions and 
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V1275H antenna multicoupler 


AK1205 active Adcock antenna 


range, the antennas are for mobile and fixed station 
applications. Heights range from 2 to 32 metres. 

The companion range of horizontally polarised 
receiving antennas includes the A182, the A188, the 
A189 and 189/1, the A1037/1, the A1232 H and the 
A1234, Frequency range in selected bands is from 1 to 
220MHz, and output power from 100 watts to 1.5kW. 


V1275H HF Antenna Multicoupler 


The V1275H hf antenna multicoupler is one of the A127 
series of equipments and is designed for the connection 
of several receivers or direction finders to common 
antenna systems within the frequency range between 1 
or 1.6 and 30MHz without losses of reiection. 

Features include full transistorisation, low current 
drain, long service life and little maintenance. Frequency 
extension to 1GHz is possible. 

Other equipments in the series are the V1274 L for the 
10kHz to 1.5MHz frequency range, the V1276 V for the 20 
to 200MHz frequency range, and the V1277 VU for the 
20MHz to 1GHz frequency range. 


Manufacturer 
AEG, Ulm. 


A128 series combination df antenna 


limited space availability of submarine applications. 
This is achieved by utilising a stack array enclosed 
within a protective fibreglass dome built to withstand 70 
bars of pressure. 

The antennas are designed for omni-directional 
transmission and reception of signals in the vhf, uhf and 
L-band frequency ranges. Hf and gps are available on 
the AT-200. 


The major objective in the mechanical design of the 
antennas was a reduction in the size of the radiating 
elements. To achieve this they are laid out as a 
multi-element antenna in a stacked array. The complete 
radiating antenna elements are 1300mm long and 
180mm in diameter, the space normally required by a vhf 
dipole alone. 

The antennas also satisfy the requirements of surface 
vessels and coastal installations. 


STATUS 
In service with military customers. 


ANT Nachrichtentechnik/Siemens 


CTA 200 Series Antennas 


The CTA 200 range of five antenna types is designed for 
use with mobile, tactical and stationary radio-relay 
systems in the 225MHz to 1.85GHz and 4.4 to 5GHz 
frequency ranges. Meeting the radio frequency bands 
specified by EUROCOM D/1, the series comprises two 
types of corner reflector (CTA 204 and CTA 218), a 
dipole array (CTA 209) and two types of parabolic 
antenna (CTA 250-M and CTA 250-S). In each case 
performance is not affected by weather or objects 
used for camouflage. Both horizontal and vertical 
polarisation can be used. 


Rohde & Schwarz 


AK 001 HF Antenna System 


The AK 001 hf antenna system consists of the HE 
020 active hf receiving antenna and the GS 017 
tuning-control unit. It is designed for use where space is 
ata premium, where strong interference is likely to occur 
(eg in the vicinity of transmitting antennas) and under 
severe environmental conditions (eg in mobile and 
shipborne applications). 

Features include extremely high linearity (interfering 
field-strength up to 200 volts/metre does not disturb 
reception (frequency spacing not less than ten per 
cent)), bandpass characteristic (protects receiver input 
against overloading), high sensitivity (Same as a 
passive antenna 5 metres long), and fully-automatic 
operation over the range 1.5 to 30MHz. 


AK 451 Rotatable Log-periodic Antenna 


The AK 451 rotatable lpa covers the frequency range 
from 5 to 30MHz. Due to its construction, the antenna 
can be erected at sites with restricted space, eg roofs. A 
range of accessories are available and the AK 451 hasa 
remote control capability by means of a processor. 


HE 010 Active Rod Antenna 


The HE 010 has a frequency range of 10kHz to 80Mkz, is 
optimised for maximum dynamic range, has two 
isolated outputs and is 1 metre high. 


HE 013 and HE 015 Active HF Receiving 
Antennas 


The HE 013 active hf antenna consists of the HE 010 
active rod antenna and two HE 002 active dipole 
antennas. The HE 015 has the same configuration, 
including a 90-degree coupler to form a broadband 
turnstile dipole. The antennas provide an omni- 
directional reception of horizontally and vertically 
polarised waves in the 1.5 to 30MHz range (horizontal), 
and 10kHz to 80MHz (vertical). 


HE 202 and HE 302 Active Dipoles 


The HE 202 and HE 302 active receiving dipoles have a 
frequency range of 200MHz to 1GHz and 200 to 500MHz 
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Manufacturer 
Aeromaritime Systembau GmbH, Munich. 


AT-200 system 


The antennas are protected against lightning and 
static charging by means of metallic grounding. They 
can be attached to the mast without special tools. The 
corner reflector antenna can be folded together for 
transport. 

The antennas withstand mechanical stress and 
environmental conditions as defined in military specifi- 
cations such as DEF-STAN 07-55, MIL-STD-810 and 
VG95332. 


Manufacturers 
ANT Nachrichtentechnik, Backnang. 
Siemens AG, Munich. 


AK 001 antenna 


respectively, and are designed to replace antenna 
systems of several switch-selected passive elements 
used for the reception of horizontally or vertically 
polarised signals. They have comparable electrical 
characteristics. 

Low non-linear distortions and small noise figures 
are claimed to give a dynamic range seldom attained by 
passive antennas equipped with quality preamplifiers. 
In addition, the manufacturer claims that almost 
frequency-independent radiation patterns are obtained 
over the active frequency range. Input and output of the 
single-stage, symmetrical push-pull amplifier incorpor- 
ated in the antennas are protected against the 
excessive voltage produced by atmospheric discharges 
or in the immediate vicinity of transmitting antennas. 
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AK 451 antenna 


HK 001 UHF Coaxial Dipole 


The HK 001 uhf coaxial dipole is a vertically-polarising 
omni-directional antenna for fixed and mobile use. It is 
particularly suitable for installation on ships 

Low wind load and low weight permit the dipole to be 
mounted at a considerable height above ground, 
resulting in increased field strength in transmission, 
higher sensitivity in reception, and reduced environ- 
mental influences, especially those due to neighbouring 
parasitic elements 


HK 012 VHF Coaxial Dipole 


The HK 012 vhf coaxial dipole is a vertically-polarising 
omni-directional antenna with high suppression of 


HE 302 active receiving dipole 


HK 001 dipole antenna 
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HX 101 


HX 002 dipole antenna 


current flow on the outside of cables. As a result of its 
design, it is also suitable for mobile use, particularly on 
ships. 


HK 014 VHF/UHF Coaxial Dipole 


The HK 014 vhf/uhf coaxial dipole is a vertically 
polarised broadband omni-directional antenna cover- 
ing the range 100MHz to 1.3GHz and is suitable for 
transmission and reception. 

As a transmitting antenna, the dipole is suitable for 
cw operation of 400 watts maximum up to 400MHz, and 
of 200 watts over the total range. 

The vswr of the coaxial dipole is better than 2dB over 
the total frequency range, the typical maximum value 
being 1.8dB. The HK 014 operates as an electrically 
shortened, unbalanced-fed dipole in the lower fre- 
quency range and as a double-cone antenna in the 
upper range. The selected radiator construction 
ensures a continuous transition between the modes of 
radiation, resulting in vertical diagrams with relatively 
low frequency dependence. 
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HL 026 antenna 


HK 014 coaxial dipole 


The vhf/uhf dipole is particularly suitable for ship- 
board installation. 


HX 002 HF Dipole 


The HX 002 hf dipole is designed to provide coverage of 
all distance ranges for both transmission and reception. 
The fully automatic matching unit integrated in the 
antenna provides matching to the transmitting system 
with a maximum vswr of 1.3. Since no external control 
signals are required, the dipole can also be used in 
existing systems without any modification to the system. 
Frequency range is 2 to 30MHz. The antenna is also 
designated WF 34731-2. 


HE 202 active dipole 


HX 101 Transmitting/Receiving 
Antenna 


The HX 101 is a rod antenna with an integrated tuning 
unit designed for use in vehicles. The tuning unit 
matches the antenna automatically to the ground plane 
so that the antenna can be used on vehicles of different 
size without modification. 

The 1-metre long antenna has an inconspicuous 
profile and the same transmission performance as 
achieved by 3-metre antennas in current use. It also 
has high immunity to the effects of neighbouring 
transmitters and is emp-protected. 


Manufacturer 
Rohde & Schwarz, Munich, 


Electronics Corporation of India 


Microwave/Line of Sight Antennas 


A range of antennas from 1.8 to 4.5 metres in diameter 
can be used in either plane- or dual-polarised modes, 
The antennas are constructed from a single sheet of 
spun aluminium and particular versions are designed 


INDIA 


for use with radio equipment having power outputs from 
500MHz to 18GHz. 


Troposcatter Antennas 


Troposcatter antennas of the dish or billboard con- 
struction have reflector sizes ranging from 4.5 to 30 
metres, Four of the latter variety, along with associated 
feeds and measuring horns, were supplied for the 


Indo-USSR Troposcatter Link. Other types meet military 
specifications. 


Manufacturer 
Electronics Corporation of India Ltd, Antenna Systems 


Group, Hyderabad. 
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lran Electronics Industries 


coverage. Vswr is 1.5:1 or less, and polarisation is 


; vertical. The antennas will survive winds of up to 
41D220 Broadband VHF Gain Antennas 4504 im/h without ice, and 120km/h with 12mm radial ice. 


The 410220 is a series of broadband vhf antennas for 
use in the 138 to 174MHz frequency range. Dipoles are Manufacturer 
field-adjustable for offset gain or omni-directional Iran Electronics Industries, Tehran. 


ISRAEL 


Elbit Computers 


EA-5 VRC Low-profile Survivable 
Vehicle Antenna 


The EA-5 VRC low-profile, blast-resistant antenna is a 
ground-isolated, fed off-centre dipole. It has character- 
istics that are claimed to compare well with those of the 
AS-1729 transceive antenna traditionally used by the 
NATO allies. The antenna’s stainless steel radiating 
element is practically invisible to the naked eye at 
distances beyond approximately 50 metres. 

The base housing connects to a switching mech- 
anism which divides the 30 to 88MHz band into ten 
equal segments. The switching is either automatic or 
manual. Automatic switching is via the VRC transceiver 
and may be digitally controlled as an option (EA-5/FM). 
Nemp protection is also optional. The basic antenna 
is designed in accordance with MIL-A-55288B. A 
companion model, the EA-5/FM has a vswr of <3:1 
when mounted on a tank. 


EA-27 and EA-24 VHF Antennas 


The tactical transportable EA-27 is a broadband, 
high-power, omni-directional antenna operating in the 
20 to 100MHz band. It can be used for military 
communications in a transceive link and can transmit 
vertically polarised signals at power levels of up to 2kW 
cw. The EA-27 is of the mast-supported biconical type. 
Each skeletal cone is composed of up to six thin 
low-profile antenna whip or MS-117/118 sections that 
are normally bolted, without tooling, to a central base 
containing the feed. 

A second version of the EA-27 uses standard 
MS-117/118 multi-section whips instead of the thin 
low-profile elements described above. These taller 
elements (2 metres, as compared with 1.5 metres) 
slightly improve the input vswr and the power capability 
of the antenna. 

The EA-24 is a mono-cone type antenna, similar to 
the EA-27 series. However, use is made of the upper 
cone only and it has fewer elements (three instead of 
four or six). It was developed for direct attachment to 
military vehicles with a large ground surface, such as 
armoured vehicles. Version EA-24/AB (to MIL-E-5400 
R-1B) is for use on low-speed aircraft. 

The mechanical and electrical design details of these 
antennas can be altered to suit user requirements. 
The antennas were designed in accordance with 
MIL-STD-810B (additionally MIL-A-55288 for the EA-24 
series) for transportable equipment and will withstand 
wind velocities of 150 knots. 


EA-—518 VHF Broadband Vehicle 
Antennas 


The EA-518 series are survivable, broadband, 30 
to 90MHz low-profile vehicle antennas designed to 
MIL-A-55288. The base-fed whips are designed for use 
with existing and future transceiver sets, including 
frequency hopping radios. 

The antenna has been proven in combat over desert 
and high terrain under extreme temperature changes. 
It's low and thin silhouette renders it practically invisible 
at distances beyond approximately 50 metres; a base 
mounting flange is interchangeable with that of the 
AS 1729/VRC antenna. EA-518 has an instantaneous 
bandwidth of 6OMHz and a power handling capability of 
100 watts. 

The EA-518 can include as an option integral 
protective devices within the antenna base against 
lightning and emp. 


EA-—527 VHF Vehicular Antenna 


The low-profile EA-527 vehicular antenna covers the 
frequency range 26 to 80MHz. This is divided into 11 
sub-bands: one covering 26 to 30MHz, the other ten 
contained within 30 to 80OMHz. This arrangement is 
similar to that obtained with the AS-1729 US Army 
antenna, for use with the VRC-12 series transceiver. 
Environmental parameters are in accordance with 
MIL-A-55288B. EA-2050/DB dipole EA-2045 and EA-4510 antennas 
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EA-2045, EA—4510, EA—1002, EA—2205 
and EA-—3805 Antenna Systems 


The EA-2045, EA-4510 and EA-1002 are vhf reflector 
antenna systems for interferometer applications. 
EA-2205 and EA-3805 are uhf types. 


EA-2050/DB Vertical Dipole 


The EA-2050/DB is a broadband, vertical dipole 
providing omni-directional coverage of the 20 to 
500MHz frequency band in two sub-bands, 20 to 
100MHz and 100 to 5S0OMHz. The vertically polarised unit 
is designed to operate in extreme military, shipboard 
and ground station environments. It will withstand high 
impact shocks per MIL-S-901C, Grade A, nuclear air 
blast of 10 psi peak over pressure. It may include emp 
protection as an option. 

The input impedance is 50 ohms and the vswr is less 
than 3:1 at most frequencies. 
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EA-27 assembled on mast (right) and disassembled for transportation or storage (left) 


All major components of the radiation and support 
structures are of aluminium. The two feed sections 
are protected and weather-proofed by a laminate 
epoxy-fibreglass cover. The unit also complies with 
MIL-E-16400, Class 2. 


Manufacturer 
Elbit Computers, Haifa. 


Elmer 


COD 3384 Transmitter Antenna Matrix 


The COD 3384 is an auxiliary equipment designed for 
coupling seven transmitters with twelve antennas, 
through 84 coaxial relays provided with auxiliary switch 
contacts. The coupling is effected both at rf and 
frequency code levels. 

The matrix is composed of one control ugit and two 
plates containing the 84 relays. Although the matrix is 
usually operated by a relevant remote-control unit, 
local operation is possible. The equipment has 
programmable interlock facilities and memory retention 
of coupling and interlock status. 


STATUS 
In production since the end of 1981 for the Italian armed 
forces, 


TECHNICAL SPECIFICATION 

Frequency range: 0-600MHz 

Capacity: 12 antennas for 11 transmitters 
Power: 4kW at 30MHz 

Vswr: 1.1:1 max 

Attenuation: 0.5dB max 

Crosstalk: insulation 75dB at 30MHz 
Switching time: 15ms typical, 30ms max 


ITALY 


Insulation: better than 75dB at 30MHz 
Remote control interface: RS232C, RS422 
Power supply: 115/220V ac, 47-60Hz, sp 
Consumption: 160VA max 

Temperature range: 0 to 50°C 

Relative humidity: up to 95% 
Dimensions 

matrix: 177 X 1010 x 335mm 
remote-control: 114 x 218 x 268mm 
Weight: 220kg 


Manufacturer 
Elmer, Pomezia. 


SP-—590/N HF Submarine Antenna 
Matching Set 


The set utilises the SP-590/N automatic antenna 
coupler to match the impedance of a 7.6-metre antenna 
to the transmitter. The SP-590/N is housed in a 
watertight container which is an integral part of the 
submarine structure. Provision is also made for the 
withdrawal of the antenna into the mast. The sub-system 
is designed to operate with the SRT-170 100-watt hf/ssb 
transceiver. 


STATUS 
In production for the Italian Navy. 


COD 3384 transmitter antenna matrix (open view) 


TECHNICAL SPECIFICATION 
Frequency range: 2-18MHz 
Associated antenna: 7.6m whip 
Rf power: 150W pep and average 
Vswr 

when tuned: 1.5:1 max 

Tuning: automatic 

Power supply: + 28V dc 
Temperature range: -28 to + 65°C 
Diameter: 140mm 

Length: 259mm 


SP—668 UHF Filter and UHF 
Equipment/Filter Multicoupler 


This fully automatic filter can be associated with uhf 
radio equipment (RT-619 or equivalent). In configur- 
ations with 100-watt boosters, it provides interference- 
free operation in high rf traffic conditions, allowing 
collocation with radio equipment in close proximity, 
operating on the same or on different frequency 
bands. The filters can be combined in a multicoupler 
configuration to allow operation of the associated 
transceivers from a single pair of antennas. Two-, 
three-, five- and six-port multicoupler configurations are 
available as options, in addition to the standard 
four-port multicoupler. 


STATUS 

In production since the 1970s, the SP-668 and the uhf 
equipment/filter multicouplers are in service with the 
armed forces of Italy and many other countries. 


TECHNICAL SPECIFICATION 
SP-668 FILTER 

Frequency range: 225-400MHz 
Tuning: automatic and silent (digital) 
Tuning time: 10s max 

Rf power: up to 100W carrier 
Vswr: 1.6:1 max 

Insertion loss: 1.6dB max 

Power supply: + 28V dc from rx/tx 
Temperature range 

operating: 0-50°C 

Dimensions: 180 <x 190 x 560mm 
Weight: 15kg max 


SP-—673 Automatic HF Submarine 
Antenna Matching Sub-system 


Developed for submarines of the SSK class, the SP-673 
utilises a configuration which allows installation of the 
main antenna coupler units inside the submarine hull 
12.1 metres away from the antenna. 

The SP-673 includes the SP-766 vswr reducing 
network for 4.6-metre whip antennas (installed at the tip 
of the retractable mast), the SP-767 vswr reducing 
network for short whip antennas (attached to the 
submarine sail) and two SP-590-MM automatic antenna 
couplers installed near the associated hf/ssb 
transmitter. 


STATUS 
In production for the Italian Navy. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 
Associated antenna: 4.6-7.6m whip 
Rf power: 1kW pep, 500W average 
Vswr 

when tuned: 1.5:1 max 

Tuning: automatic 

Power supply: + 24V dc 
Temperature range 

SP-590-MM atu: 0-50°C 
SP-766/SP-767: -28 to + 65°C 
Pressure 

SP-766/SP-767: up to 60 atmospheres 
Dimensions 

SP-598-MM: 375 x 300 x 395mm 
SP-766/SP-767: 115 x 400mm (diameter x length) 


SP-—884 Automatic HF Antenna 


Multicoupler 
The automatic antenna multicoupler SP-884 is designed 
to allow the exploitation of up to four transmitters or 
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SA-105 Telescopic Mast 


The SA-105 telescopic mast is designed for use with 
virtually any type of field radio system. It has an 
extended height of 12.05 metres and a retracted height 
of 1.78 metres. The mast itself weighs 53kg and the 
accessory bag 27kg. The SA-105 can be installed on 
board vehicles and shelters or used for ground 
applications. It can be erected In 8 minutes by two men. 
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SP-884 hf antenna multicoupler 


RT-619s and SP-668s in typical multicoupler configur- 
ation in shipboard installation 


Continuous operating power: 2kW pep and average 
Tuning time: 30s max 

Antennas: wide-band with vswr <4:1 referred to 50 
ohm 

Efficiency: >60% 
Channel _ insulation: 
separation 

Power supply: 115/220V ac +10%, 45-65Hz, sp 
Consumption: 400VA, cos e=0.8 

Cooling: forced-air ventilation 

Temperature range: 0-50°C 

Relative humidity: up to 95% 

Dimensions: 1844 x 540 x 865mm 

Weight: 280kg approx 


>45dB for 15% frequency 


SP-766 vswr reducing network 


transceivers utilising the same wide-band transmitting 
antenna in the 2 to 6MHz frequency range. The SP-884 
consists of four tuning and matching units, each of 
which is suitable to operate in the entire nominal 
frequency band, and one microprocessor-driven control 
unit. These are employed with five per cent frequency 
separation. The SP-884 usually operates through tne 
SP-885 antenna matrix. 


STATUS 
In production for the armed forces of Italy and other 
countries. 


TECHNICAL SPECIFICATION 
Frequency range: 2-6MHz 
Number of channels simultaneously employable: 4 


STATUS 
Recently adopted for use by the Italian Army Automatic 
Integrated Communications system CATRIN. 


Manufacturer 
LARIMART SpA, Rome 


SA-105 mast 
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STS 3-metre SATCOM Antenna 


This articulated polyhedron mount antenna has been 
developed for data reception and transmission ter- 
minals in the 11 to 14 and 11 to 18GHz bands. Although 
primarily designed for civil use, the antenna is suitable 
for some military applications. 


Manufacturer 
STS SpA, Rome. 


Telettra 


HF-M-ATU Automatic Antenna 
Couplers 


The HF-M-ATU antenna couplers are available in 
400-watt and 1kW versions. They are microprocessor- 
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A*ME Adaptive Antenna System 


The A®ME is a 30 to 80MHz system designed to provide 
protection against enemy jammers and _ interfering 
signals, The complete system consists of two broadband 
antennas, a steering unit and a host transceiver. By 
controlling the phase and amplitude of the antennas it 
is possible to steer the nulls in the antenna diagram in 
the direction of the enemy jammer. 

The system also reduces friendly interference and 
shields transmissions by inserting a null in the direction 
of the enemy while transmitting. 

A?ME requires no interface beyond the rf signal cable 
between the transceiver and the steering unit. A display 
gives a view of the radio scenario on the channel. 

Any vhf transceiver with 50-ohm nominal antenna 
termination and with an output power of up to 50 watts 
can be used with the system. Its depth of cancellation is 
typically 30dB (up to 50aB in certain circumstances). 


STATUS 
The Norwegian Army ordered a number of prototype 
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STS 3-metre satcom antenna 


controlled, have no moving mechanical parts, and have 
a tuning time of less than 400 milliseconds over 
the whole hf frequency range; this reduces to 50 
milliseconds for the 100 pre-set channels. 

This performance will allow the extension to mobile hf 
networks of adaptive techniques such as frequency 
agility, automatic channel selection etc. 


NORWAY 


systems for evaluation. Series production started at the 
end of 1985. 


CU-100N Antenna Matching Unit 


The CU-100N antenna matching unit matches an 
antenna and an hf radio station to each other 
electrically to obtain maximum efficiency of operation. 
The unit is part of the NO/GRC-112 system and will 
match the 50-ohms output of the RT-111 to AS-112N 
vehicle-mounted whip antennas in the 1.5 to 30MHz 
frequency range, to adjustable dipoles and other 
nominal 50-ohms antennas, and to long wire antennas. 
The unit is emp protected. 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-30MHz 

Tuning accuracy: 1.5:1 max for 4m whip 
Power: 40W pep 

Height: 113mm 

Width: 172mm 

Depth: 200m 

Weight: 2kg 


STATUS 
Initially developed for the Italian Ministry of Defence, 
more than 1000 units have been sold. 


Manufacturer 
Telettra SpA, Milan. 
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Engineering model of adaptive ASME 
contro! panel 


NATO stock number: 5985-25-129-1093 


Manufacturer 
Aksjeselskapet Mikro-elektronikk, Horten. 


Comrod Antennas 


3076 VHF Broadband Antenna 


The 3076 antenna is designed for mobile and tactical 
use in the vhf band. Accessories include a carrying case 
for the antenna and 15 metres of coaxial cable on a 
winder. A portable mast (weight 6.6kg) is available in a 
carrying case with pegs, hammer and guy lines. 


AMW60 Radio Link Antenna 


The AMW60 is an antenna operating in the 1.7 to 1.9GHz 
range. It is suitable for the field requirements of military 
installations. 


AMX 5 Sectional Mast 


The AMX 5 is a portable, lightweight antenna mast 
consisting of four tubular fibreglass sections. It can be 
used to support horizontal and vertical wire antennas, 
beam antennas, omni-directional antennas and other 
antenna structures. In addition to the 2-metre long mast 
sections, AMX 5 includes base plate, guy plate, guy, guy 
peg, straps, hammer and accessories bag. 


AMX 6 Light Mast system 


The AMX 6 is an exceptionally light mast system for the 
elevation of lighter antennas. It was specially developed 
for the vhf 3076 antenna. The mast sections and 
accessories are transported in a solid bag with shoulder 
strap. The system is easily carried and erected by one 
person. 


APB 70 HF Whip 


The APB 70 is a whip antenna primarily designed for use 
on marine patrol boats (although it has been used in 
land applications). The antenna covers the 2 to 30MHz 
frequency range, and is 7.14 metres high. 

A companion antenna, the APB 107, is 10.7 metres in 
length. 


APX 26 Folding Whip 


The APX 26 is a folding whip in 9 sections and is 
designed for use on portable hf radio sets. The length of 
the antenna is 2.6 metres. 


APX 41 Mobile Whip Antenna 


The APX 41 is constructed for land mobile services in the 
2 to 30MHz frequency range. It consists of three mast 
sections and a base section. The base section is 
equipped with a heavy duty spring coil to absorb shocks 
and to allow for a semi-permanent deflection of the 
antenna when the vehicle is moved. To give better 
performance on lower frequencies, up to three more 
sections can be added. 


APX 50 Mobile Whip 


The APX 50 is designed for military mobile applications 
in the 2 to 30MHz frequency range. It consists of 5 mast 
sections - four of them interchangeable - and a base 
section. The antenna will withstand repeated blows at 
40km/h. 


AT 86 Adjustable Wire Dipole 


The AT 86 is designed for use with mobile hf radios. The 
antenna is adjustable within the frequency band to half 
wave resonance. It is fed through a balancing choke in 
the centre junction. 


By utilising the throwing weight, the dipole can be 
suspended between suitable trees, thus dispensing with 
portable masts. In use, the dipole is simply adjusted to 
the desired frequency by unwinding to the required 
frequency marker and locking the radiator into a slot; 
no tying off is necessary. 


AV 21 VHF Discone Antenna 


The AV 21 discone antenna is primarily designed for 
ground-to-air communications. It has omni-directional, 
broadband characteristics and is suitable for use as a 
base station antenna. It is available in three versions: 
the AV 21 for fixed mounting, the collapsible AV 21T for 
portable applications and the AV 21X 3kW collapsible 
type. 


AV 25 Groundplane Antenna 


The AV 25 is primarily intended for use as a base 
antenna in closed circuit mobile communications. It 
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covers the 68 to 85MHz frequency range and is 1.67 
metres tall. 


AV 30 Log-periodic Dipole 


The AV 30 is designed for mobile military radio link 
applications. The antenna is of rugged construction 
with protected feeding boom and connector. 


VHF 3076 Groundplane Antenna 


The VHF 3076 is constructed for mobile and tactical use, 
particularly in field portable applications. The antenna 
covers the entire vhf frequency range without its 
physical configuration needing to be altered. One of the 
prime design targets of the basic VHF 3076 was to 
achieve ease of erection and carriage by the use of 
low weight and small outside dimensions of the 
disassembled unit. Other versions are used for station- 
ary applications, with or without a defined ground 
plane. 
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The AMX 6 is a carbon fibre mast often used with the 
VHF 3076 


VHF 3088VM Broadband centre-fed 
Dipole 


The VHF 3088VM is primarily designed to cover the vhf 
frequency range from 30 to 88MHz without the necessity 
to tune or physically alter the antenna. The unit is a 
centre-fed dipole which is independent of a defined 
earthplane. It is therefore suitable for mounting on both 
hard and soft top vehicles. The antenna can also be 
mounted on masts, in shelters or in other permanent 
installations. 


Manufacturer 
Comrod Antennas, Tau. 


Jasco 


HF8-H Antenna System 


The HF8-H antenna system has been designed in the 
hope of overcoming many of the space and interference 
problems of conventional systems. The latter generally 
require four frequencies divided over day and night time 
periods, necessitating the use of either four separate 
antennas or one broadband antenna. Either option has 
the disadvantage of equipment occupying too much 
space and in both cases there is usually an interference 
problem. 

Covering the 2 to 30MHz frequency range, the HF8-H 
is selective in terms of the frequency to which it will 
respond, thus eliminating interference. A remotely 
controlled antenna tuning unit is situated at the mast 
base. It is pre-programmed via a central console, 
with up to 100 different channels available. Once 
programming is complete, any channel can be selected 
manually at the control console. The tuner will 
automatically set itself to the pre-programmed position. 

A vswr of 1 to 1 is said to be easily achieved by the 
antenna’s high q matching circuitry. This provides a 
high degree of selectivity on both transmit and receive, 
thereby reducing the possibility of out-of-band spurious 
signals on transmit. It also provides a large degree of 
attenuation to out-of-band signals on receive which 
can cause intermodulation interference. 

The HF8-H antenna is supplied with either a 6- or 
12-metre free-standing galvanised steel mast for 
rooftop mounting. 


STATUS 
The antenna has been exported in quantity to a 
European country. 


Manufacturer 
Jasco International (Pty) Ltd, Bramley. 


Components of HF8-H system 
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SYSTEM 


AB Wibe/Scanmast 


Scanmast Military Telescopic Mast 


Fully extended the telescopic mast has a height of 15 
metres. Collapsed, its length is 2.9 metres and it weighs 
48kg. The mast can successfully handle gale force 
winds and can be rotated through 360 degrees for 
accurate antenna adjustment. It will operate in all 
climatic conditions from the Arctic to the tropics. A 
9-metre version is in use. 


Allgon Antenn 


438 VHF Marine Antenna 


The 438 is a military-approved broadband vhf marine 
antenna for use in the 108 to 156, or 145 to 175MHz 
frequency ranges. It is constructed of aluminium. 


SWEDEN 


STATUS 
Selected for US Army's mse requirement. 


Manufacturer 
AB Wibe/Scanmast, Mora. 


468 Omni-directional VHF Base Station 
Antenna 


The military approved type 468 is a heavy duty 
broadband base station antenna for the 100 to 160MHz 
frequency range. Output power is 2kW (or alternatively 
10kW) and gain is from +5 to + 8aBi. 


438 antenna 
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601 rotatable log-periodic antenna 


477 Omni-directional Base Station 
Antenna 


The military approved type 477 is a high power (1.5kW) 
and high gain (+8dBi) uhf base station antenna. It 
operates over the 225 to 400MHz frequency range. 


601 Rotatable Log-periodic Antenna 


The model 601 is a rotatable and vertically steerable 
log-periodic antenna for ionospheric communications. 


Zellweger Uster 


AGD and AGV HF Broadband 
Transmitting Antenna Systems 


The AGD transmitting antenna system covers short 
distances with a dipole antenna having a low mast 
height which produces mainly high-angle radiation. It 
gives an omni-directional horizontal radiation pattern 
without skip zones up to 1500km and is particularly 
useful in mountainous terrain. It operates over the 1.8 to 
14MHz frequency range. 

The AGV system produces a low-angle radiation 
pattern by a simple vertical self-radiating metal mast 
and is suited for distances between 1000 and 10,000km. 
It operates over the 5 to 30MHz frequency range. 

Apart from the antenna, each system consists of an 
automatic antenna tuning unit, a dummy load and a 
control unit. The same control unit can be used with the 
AGD and AGV systems. 

The automatic antenna tuning unit, which varies for 
the AGD and AGYV, is at the antenna mast base. The 
50-ohm coaxial cable, carrying the rf and servo-motor 
power, can be extended to several hundred metres. 


Manufacturer 
Zellweger Uster Ltd, Hombrechtikon. 


Type 477 antenna 


Frequency range is 5.9 to 30MHz, and output power is 
500kW. 

Other Ipas are available for the 6 to 30, 8 to 30, 10 to 
30, 13 to 30, 20 to 80, 26 to 76 and 20 to 220MHz 
frequency ranges, with power ratings from 500 watts to 
10kW. 


Manufacturer 
Allgon Antenn AB, Akersberga. 


Type 468 antenna 


SWITZERLAND 


AGD system ready for transporting 
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Airtech 


246-2 Antenna 


The 246-2 antenna consists of two separate broadband 
dipoles which are fed separately through connectors in 
the antenna base and are electronically isolated by 
approximately 40dB to facilitate the use of separate 
receiver and transmitter systems with close frequency 
separation. The top dipole is used for reception and the 
lower dipole for transmission. 

The antenna is ruggedly constructed and is protected 
against all weather conditions by a fibreglass radome. 
The radome also provides mechanical support for the 
antenna structure. It can be pressurised, if required. 

In conjunction with the manual and automatic filters 
designed to form the complete system, up to 12 
transmitters and 12 receivers can be operated simul- 
taneously using one type 246-2 antenna. 


2/AA3/225—400/T/100 Tunable Antenna 
Filter Coupler 


The basic design of the 2/AA3/225-400/T/100 automatic 
filter and its electrical specification are exactly the same 
as the manual model type 2/AM3/225-400/T/100. In 
addition, the frequency control assembly is arranged to 
provide drive to the cavities, the coupling control 
mechanism is arranged to provide drive to the T 
coupler, and an electronic pack is fitted which 
determines the positions the mechanisms will adopt. 
Up to 20 channels (frequencies) can be programmed 
into the electronic pack, together with the related T 
coupler positions. Selected channels can be changed 
either locally or remotely, or slaved to any associated 


Antenna Technologies 


1100 Series Carbon/glass Composite 
Masts 


These masts are manufactured from high strength 
carbon/glass composite tubular sections. They are 
suitable for fast deployment, tactical and transportable 
use, and a range of heights from 10 to 30 metres is 
available. The weight of a complete 10-metre mast is 
42kg and it can be deployed by two people in less than 
15 minutes. 


2101 Series Position Fixing Antennas 


Based on the 1100 series carbon/glass composite 
masts, this range of 10- to 30-metre antennas is 
designed for use as mast radiators with hyperbolic 
position fixing systems in the mf and hf bands. Their 
weight makes them suitable for transportable or 
temporary installations. The thermal characteristics 
of the composite material reduces icing in arctic 
conditions. 


2102 Series Non-directional Beacon 
Antennas 


These mast radiators extend up to 15 metres in height 
and are made from glass fibre tube with a central 


1100 series mast 
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transmitter or receiver. Provision has also been made 
for manual tuning without interfering with the 20 preset 
channels. 


2/AM3/225—400/T/100 Tunable Antenna 
Filter Coupler 


This filter coupler is designed for common antenna 
operation in the uhf/vhf frequency band. The single 
channel filter conforms to military standards and 
requirements. When used in conjunction with a receiver, 
the front end selectivity is improved to provide 60dB of 
isolation at +1 per cent frequency separations. In 
conjunction with a transmitter, the broadband noise is 
reduced in a similar manner. 

The filters are designed to be used separately as a 
single channel, or as one channel in a multicoupler 
system. A special variable coupling device incorporated 
in the output cavity enables up to 12 filters to be 
connected to the same antenna, with no matching 
problems. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Vswr: at resonance of single channel 1.8:1 max 
(typically 1.5:1 or better) when terminated in 50 ohm 
Frequency reset ability: +50kHz approx on logging 
dial 

Input and output impedance: 50 ohm nominal 

Power: 100W average 

Temperature range 

operating: 0-50°C continuous 

storage: -30 to + 70°C 

Mounting: chassis mounting slides 

Height: 184mm approx 
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Width 

excl mounting brackets: 508mm approx 
incl mounting brackets: (00mm approx 
Depth 

excl handles: 685mm approx 

Weight: 37.5kg max 


Low Profile and Marine Antennas 


This series of vhf/uhf low profile antennas consists of 
three units, the 221, the 321, and the 501. The 221 is 
designed for use in the 152 to 174MHz frequency range 
and offers an omni-directional radiation pattern. Ithasa 
bandwidth of SMHz and a power input of 100 watts. The 
321 operates in the 450 to 470MHz frequency range with 
a bandwidth of 12MHz and a power input of 30 watts. 
The 501 covers the 806 to 866MHz range, has a 
bandwidth of 6OMHz and a power input of 50 watts. 


VHF/UHF Universal Antenna Filters 


This. series of universal antenna filters comprises the 
UAF bandpass filters, the CFY tunable notch filters and 
the vhf Bandstop filters. The UAF has a power rating of 
25 watts and is available to customer specification in the 
68 to 470MHz frequency range. The CFY tunable notch 
filters are designed to reject any undesirable signals 
from transmitter or receiver feeder cables. They are 
available in the tuning range 450 to 470MHz and have a 
power rating of 50 watts. The Bandpass filters have 
been designed to minimise interference from closely 
sited vhf stations. They are available in the frequency 
range 148 to 174MHz with either low or high pass 
configurations and have a power rating of 50 watts. 


Manufacturer 
Airtech Ltd, Haddenham. 


2303 Ipa 


conductor which acts as the radiator. They can be 
erected very quickly and require no painting and almost 
no maintenance. 


Light Telescopic Masts 


These manually-erected telescopic masts are available 
in heights up to 12 metres. They can be carried by one 
person yet are claimed to be extremely robust. The 
largest in the range weighs less than 8.5kg and retracts 
to 1.5 metres. Any height up to the fully extended height 
can be chosen during erection and the mast will not 
rotate when deployed. Vehicle mounting brackets are 
available. 


Type 1500 Telescopic Mast 


This 12-metre mast weighs less than 14kg complete with 
stays and stakes, and is suitable for portable use or light 
vehicle mounting. The mast column is made from nine 
carbon/glass composite sections with quick action 
locking collars, which are pushed up manually. It can be 
used for supporting small wire antennas, yagis and 


monitoring equipment and may be deployed at any 
height up to the maximum. Retracted height is 1.5 
metres. 


Type 2202 Transportable Broadband HF 
Dipole 

This 1kW 2 to 30MHz antenna has a high take-off angle 
at low frequencies, and a low take-off angle at high 
frequencies, making it suitable for short to medium 
range communications. The antenna, which is supplied 
with a 15-metre carbon/glass composite mast, can be 
deployed by three people in under two hours. The 
standard version requires 67 by 17 metres of space but 
this may be reduced to 45 by 17 metres by using a length 
reduction kit. Low power as well as aluminium mast and 
lattice mast versions for semi-permanent installation 
are available. 


STATUS 
In service with US Department of 
nomenclature AS-409 S/G. 


Defense. US 
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Type 2205 Tactical HF Antenna 


The kit, comprising a 10-metre carbon/glass composite 
mast and dark green pvc coated conductors, provides 
coverage of the hf band from 2 to 30MHz and may be 
deployed in three different configurations depending 
upon communications requirements. As a near vertical 
incidence antenna, it provides short range communi- 
cations up to 500km but, when deployed as a 
broadband dipole, its radiation pattern favours longer 
distance communications up to 1200 kilometres. In 
these applications, no antenna coupler is required. The 
antenna may also be deployed as a vertical radiator for 
short distance ground wave communications and the 
standard version is designed to handle 150 watts, 
although this may be extended to 1kW. 


Type 2205 VHF Tactical 
Omni-directional Antenna 


This antenna provides omni-directional coverage of the 
30 to 9OMHz vhf band with unity gain. Antenna radiating 
elements are made from carbon/glass composite 
tubular sections with embedded conductors and the 
complete antenna packs into a one-man-portable 
carrying case. The antenna can be deployed in 5 
minutes and can be supplied with an integral tactical 
mast. 


APL 


Combat 1 and 2 Manpack Antennas 


The Combat 1 and 2 manpack antennas incorporate 
the same base and have interchangeable radiating 
elements. Both of the low profile units cover the 20 to 
90MHz frequency range and have no need of tuning or 
an antenna tuning unit. The Combat 1 has an element 
length of 50cm and weighs 0.4kg; Combat 2 has an 
element length of 1.37 metres and weighs 0.35kg. 


J Fed Base Station Antenna 


The J range of omni-directional base station antennas 
is available for low-, mid- and high-band applications. 
All elements are dc grounded. Antennas are supplied 
adjusted to frequency, and fine tuned in the field. 


Mobile Antenna System 


The wide-band mobile antenna system meets military 
requirements for electrical and physical performance. It 
operates into a standard 274mm sprung stainless steel 
whip. The base is constructed from a synthetic material. 
A coaxial connector is fitted into the base. There is no 
need for an antenna tuning unit. 


MU Wide-band Matching Units 


The MU range of antenna matchers is designed for use 
with random end fed long wires of at least 20-metre 
length, or whip antennas which are helically wound. 
The anodised aluminium housing contains all the 
matching networks required to maintain a vswr of 2:1 or 
better across the range of 2 to 30MHz. Fixing is either by 
screws to a bulkhead or by ‘u’ bolts to a support pole. 
A standard 50 ohm coaxial socket is on the base of 
the unit for connection to the transmitter and three 
models are available for 150-, 400- and 2000-watts pep. 


Travelling Wave Dipole 


The APL travelling wave dipole is a continuous- 
coverage inverted-V antenna for hf communication 
rated at 1.25kW. The antenna is suitable for use under 
any environmental conditions. 


Unimatch Antennas 


The Unimatch series is a range of omni-directional 
broadband dipole antennas which operate into single 
of multiple sets of radiating wires. The wires do not need 
to be adjusted for frequency and can be extended to 
any length between 7 and 25 metres on either side of the 
matching unit. Antennas in the series include the 
manpack, the MU and the tactical Unimatch. 

The manpack version of Unimatch has been 
developed and designed primarily for use with manpack 
radios operating in the 1.5 to 30MHz frequency range. 
The unit contains two 25-metre lengths of stranded 
stainless steel wire which form the radiating units. Two 
side-mounted winding handles allow rewinding of the 
wires for storage and transport. A ratchet prevents the 
rewinding of the wires in the wrong direction. 

In operation, the wires are extended from each side of 
the unit and run out to a suitable support. A cable 
support clamp prevents direct pull on the connector. No 
antenna tuning unit (atu) is required and no further 
adjustment is necessary to obtain a match to the 
transmitter. 

The manpack Unimatch can be installed as a dipole, 
an inverted 'V' or, by the use of one wire, an end-fed 


Type 2209 HF Sloping V Antenna 


The directional pattern of this antenna and the 8 to 
30MHz frequency range makes it suitable for long 
distance communications. The antenna comprises two 
122-metre radiators in a V configuration supported from 
a 15-metre carbon/glass composite mast. It can be 
deployed by two people in under one hour. Directive 
gain is typically 10.5dBi with power options up to 1kW, 
and the complete antenna with mast weighs less than 
70kg. 


Type 2210 Omni-directional Conical HF 
Antenna 


This range of antennas has a low take-off angle 
suitable for ground wave communications over sea- 
water, or for long distance skywave communications. 
Three versions cover 2 to 12, 4 to 24 and 6 to 30MHz 
respectively, and 1 or 10kW options are available. The 
antennas are supported from carbon/glass composite, 
aluminium or lattice masts. 


Type 2211 Omni-directional Log Spiral 
HF Antenna 


Coverage from 1.6 to 30MHz with a gain of 7dBi and 
efficiency of typically 85% is provided by this single mast 


antenna, depending on available support structures. A 
carabine clip is provided to facilitate deployment. 

The MU Unimatch is an end-fed 1.5 to 30MHz 
omni-directional wide-band antenna matching unit 
designed for hf naval and tactical requirements. It is 
used in conjunction with a standard 7-metre or longer 
whip or to activate a backstay or similar wire 
configuration. It does not require an atu and will present 
a constant 50 ohms to the transmitter/receiver across 
the band. The unit is totally isolated, requiring no 
earthing or ground plane and can be mounted on any 
suitable surface. All models are mounted in uv-treated, 
non-conductive mouldings. A coaxial socket provides 
the standard input terminal, while the output consists of 
a stainless steel terminal with lock nut and wing nut. 

The MU end-fed Unimatch is available in two power 
ratings: 150 and 400 watts. 

Input to tactical Unimatch antennas is via a 50-ohm 
coaxial cable. Standard wire kits in stainless steel, 
complete with insulators and connectors, are available. 
Maximum performance is obtained by using these 
antennas in conjunction with a six-wire radiating set. 

Three models are currently available with continuous 
power ratings of 100 watts, 400 watts and 1kW 
respectively. Tactical Unimatch antennas can be 
erected as horizontal dipoles or as inverted ‘V’ 
antennas. 

Optimum high angle night use and lower angle day 
use can be achieved by ensuring that the antenna wires 
are angled from the vertical mounting base at not less 
than 50 degrees. 

No earthing is required for radio frequency oper- 
ations, but metal masts should be earthed for safety. 


V150 Wide-band Vertical Antennas 


V150 is a range of wideband antennas which, by use of 
a patented matching network, allow coverage of the 
whole range from 2 to 30MHz without the use of an 
antenna tuning unit. Additionally, no ground plane is 
required to achieve a vswr of 2:1 or better. 

The antennas are said to feature a low angle of 
radiation making them suitable for medium to long 
range communications. They comprise two 3.5-metre 
long fibreglass sections with a screw joint and an 
anodised aluminium base; fixing is by two ‘u’ bolts. 
Normally no guying is required and the antenna can be 
deployed in 5 to 10 minutes. 


Varimatch Antenna Matching Unit 


The Varimatch tuning unit can be used with any 
transmitter with a power output up to 200 watts pep and 
covering any six spot frequencies from 2 to 20MHz. 

The diecast splashproof aluminium housing contains 
up to six adjustable ferrite tuned coils. Switching is by 
means of internal relays and requires a 12- or 24-volt 
supply with either positive or negative lines switched. 

Input is via a standard 50 ohm coaxial connector and 
output is from a wing nut to the whip on long wire 
radiators. 

The whole range of 2 to 20MHz is covered by six fully 
adjustable coils but, should the six channels need to be 
on adjacent frequencies, the unit is supplied with six 
identical coils. Tuning is accomplished by rotating a 
tuning rod and, after setting, tightening down a locking 
ring. 


WB 20/90 Wide-band Antenna 

WB 20/90 is a range of wide-band antennas for use over 
the 20 to 90OMHz frequency range. They are claimed to 
be particularly suitable for frequency agile operation in 


log antenna. The antenna may be energised in two 
modes, which provides either high-angle radiation for 
short distance communication or low-angle radiation 
for long distance communication. Power options are 
receive, 150 watts, 450 watts and 1kW. The mast height 
is 12.5 metres and antenna radius 17 metres. Using the 
carbon/glass composite mast, the antenna system can 
be deployed in under three hours by a team of three. An 
aluminium mast option is available. 


Type 2303 VHF Tactical Log Periodic 
Antenna 


The 2303 series vhf log periodic antennas are designed 
for tactical defence, communications and electronic 
warfare applications. Several versions are available 
giving either full 8dBi gain over the operating frequency 
range of 30 to S90MHz, or giving reduced gain and 
bandwidth for manpack line of sight or meteor scatter 
communications. Versions are available with power 
ratings of 150 or 1000 watts. 


Manufacturer 
Antenna Technologies, Kingston-upon-Thames. 


Tactical Unimatch 


the 35 to 75MHz range, and are available in base 
station, manpack, portable and mobile versions. 

The base station antennas are claimed to offer a 
viable alternative to the widely used discone. Since itis a 
slender fibreglass radiator of 3 metres overall, the radar _ 
signature is much lower than that of a discone with its 
large metal mass, thereby considerably reducing the 
risk of detection. 


XWBDA Series Wide-band and 
Broadband Antennas 


The XWBDA series of wide-band antennas uses a 
di-electric principle to obtain very wide band matching 
to radio equipment while having a small overall size. 
The antenna eliminates tuning units and needs no 
adjustment. Additionally, no ground plane is required, 
and antennas can be mounted in any position. 

XWBDA hf omni-directional baseband antennas 
feature a low angle of radiation, making them suitable 
for medium- to long-range communications. 

These low angle radiating whips can be quickly 
assembled and hand-held in an emergency. They 
are designed for rapid deployment under military 
conditions; no guys are required and fixing is by means 
of‘u' bolts. The dimensions of the equipment also make 
it suitable for confined space and marine applications. 

The XWBDA series of wide-band uhf antennas covers 
civil and military ground-to-air aviation frequencies and 
is suitable for deployment on forward mobile tactical 
airfields. The series is also designed for naval use under 
any environmental conditions. 

The XWBDA continuous coverage vhf range of 
antennas operates over the standard military ranges 
and extends into the police mid-band vhf range. The 
four omni-directional units can also be used with hf 
equipment such as ssb transceivers operating within 
the 20 to 30MHz range. No tuning or antenna tuning 
unit is required. The units need no earthing or ground 
plane. 

The vhf antennas are available as single units or in 
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two or three sections for manpack use. A special naval Manufacturer 

unit is available. The equipment is manufactured from Antenna Products Ltd, Aylesbury. 
high-grade fibreglass with aluminium mounting sleeves. 

Roll-up portable field kits are produced. 


British Aerospace 


AN6, AN9, AN13 and AN16 HF Notches 


These suppressed hf notches for high-performance 
aircraft replace the external wires and other fittings 
sometimes used as hf radiators. 

Current production units cover HS125 type AN6, 
Buccaneer type ANQ (silent tune) and Jaguar type AN13 
(silent tune). The AN13 was updated in 1979 with a 
solid-state microprocessor controller. The AN16 was 
also added to the range at that time to enhance 
efficiency on smaller vehicles such as helicopters and 
small aircraft. 

The units consist of low-loss variable vacuum 
capacitors and matching systems. They are designed to 
couple a 50-ohm transmitter/receiver to the airframe 
which then acts as the antenna. Power handling covers 
50 to 400 watts. The vswr is typically 1.3 to 1 and most of 
the systems have a transmitter trip circuit which 
operates if the vswr exceeds 2 to 1. Frequency coverage 
depends on the installation geometry but is usually 
capable of covering 2 to 30MHz. 
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STATUS 

The notch tuning system is supplied for the Jaguar, 
Buccaneer, Dominie and Tornado aircraft. In mid-1984, 
British Aerospace concluded an agreement with the 
Italian company Elmer by which both companies would 
manufacture and sell the AN16 variant world-wide. 


HF Loop Antennas 


The manufacturer produces a range of hf loop 
antennas for both airborne and tactical land and sea 
applications. The first are designed to give improved 
performance over conventional wire and rod antennas 
on helicopters and low-speed aircraft. The second are 
claimed to out-perform all existing tactically deployable 
wire antennas. 


Mobile HF Antenna System 


This loop-type antenna system is claimed to be much 
more efficient than previous systems. It operates on the 
same principle as a notch antenna but can be mounted 
suppressed or external. It is designed for general use 
with all types of vehicle: aircraft, helicopters, land 
vehicles etc. Its tune time is typically 2 seconds and its 
system parameters are similar to those of notches, ie 
frequency range 1.5 to 30MHz, power handling 50 to 400 
watts and vswr typically 1.3 to 1. 


Transportable Small Ground Station 
Antenna (TSGSA) 


The TSGSA is a small, transportable antenna system 
consisting of a 1.7-metre diameter sectored paraboloid 
reflector mounted on a tripod. It has been designed for 
operation in a military environment as part of a 
transportable satellite earth station. 

The antenna is contained in a purpose-built transit 
case which also stores picket stakes, sledgehammer, 
torch and compass for securing and setting up the 
antenna. The whole antenna is designed to be erected, 
in readiness for operation within 5 minutes, by one man. 


Sins Airborne hf loo 
The TSGSA is in service with British forces. 2 
TECHNICAL SPECIFICATION 

Frequency band 

receive: 7.25-7.75GHz 

transmit: 7.9-8.4GHz 

Polarisation 

receive: left-hand circular 

transmit: right-hand circular 

Gain (with respect to circularly polarised isotropic 
antenna) 

receive: 39dB typical 

transmit: 40dB 

Power handling: 60W cw 

Reflector diameter: 1.7m 


Tactical hf loop 
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VHF Low-profile Antenna 


The vhf low-profile antenna is designed to replace the 
standard 2-metre whip, together with associated 
electronic boxes, used on army vehicles. The antenna 
overcomes the disadvantages of a whip: difficulty of 
concealment in wooded terrain and in battle, and 
limitation of coverage from vehicle-mounted weapons. 


TECHNICAL SPECIFICATION 

Frequency range: 30-76MHz 

Vswr: 2:1 max, 1.5:1 typical 
Transmitter/receiver power: 15-70W 

Output: 50 ohms 

Tune time: 5s 

Radiation pattern: omni-directional in azimuth 
Height: 508mm 

Diameter: 229mm 


STATUS 
Manufactured in 
Manufacturing. 


North America by Garrett 


Manufacturer 
British Aerospace, Bristol. 


Vhf low-profile antennas installed on either side of 
tracked Rapier 


C&S Antennas 


CLP/V Series Long Haul Log-periodic 
Antennas 


The CLP/V series of vertically polarised log-periodic 
antennas is suitable for use on hf circuits greater than 
1500km. Frequencies covered are 2.6/3/3.6/4.2/5 and 
6MHz to 30MHz. 

The antennas require a smaller site than alternative 
antenna systems, are suitable for deployment on 
congested sites and also maintain their performance at 
low frequencies. Transmitting and receiving versions of 
the antennas are similar. 

The CLP/V series antennas are supplied in kit form. 


CPV5N Omni-directional Antenna 
Conipole 225—400MHz 


This antenna is of the discone type, and has a very 
broad bandwidth with a comparatively small cone of 
silence. It is designed to mount on a vertical standard 
scaffold tube. A support pole in aluminium alloy or 
galvanised mild steel can be supplied if required. 
Windloading is 8kg at 100km/h. 


CSM Transportable Masts 


CSM transportable masts comprise a number of 
sections which can be locked together to heights of 15-, 
20- and 25-metres. Assembly is carried out with the mast 
lying on the ground using the falling derrick method. 
The masts support headloads up to 500 newtons. 
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CTM lightweight mast 


CLP/V log-periodic antenna 


CTM Telescopic Masts 


CTM telescopic masts extend to heights of either 8- or 
12-metres and support headloads of up to 120 newtons. 
Mast sections are locked together when extended, so 
directional antennas can be panned to the correct line 
of fire. 


STATUS 
Bought by the US Armed Forces. The CTM 12 is used in 
a UK project and in Saudi Arabia. 


EDV End-fed Dipole 


The EDV has been a standard product for many years. 

It provides omni-directional coverage in the 70 to 
174MHz range, with a low angle of radiation. It is robust 
and reliable and is suited for use with mobile radio 
installations, 


HF Direction Finding Antenna 


This series of microprocessor-controlled hf df antennas 
incorporates a null steering capability. Operating with 
standard hf receivers in the 2 to 30MHz band, the 


antennas utilise a circular array of 4 wideband active 
loop elements feeding a4 x 4 Butler matrix. 


HGC Collinear Antenna 


The HGC is a high gain omni-directional antenna of 
collinear type construction. It comprises 7 tiers of 


HGC antenna 


bi-conical, wideband dipoles mounted in a frame and 
housed in a supporting fibreglass cylinder. 

A power distribution arrangement feeds each dipole 
at its centre and a series of transformers, contained 
within the aperture of the antenna, give the facility for 
beam tilt adjustment. 

The antenna is designed to be cantilever-mounted on 
top of its supporting structure, the fibreglass housing 
providing protection against adverse environmental 
conditions. 

A lightning finial is mounted on top of the housing 
and bonded to the metal support frame inside the 
cylinder. 


LFH Frequency Hopping Antenna 


The LFH is a high frequency device designed to meet 
the requirements of communications systems capable 
of frustrating enemy jamming and needing a low 
probability of interception. 

The antenna operates in the frequency band of 2 to 
30MHz providing principally omni-directional radiation 
patterns in azimuth with elevation angles decreasing 
with increasing frequency. The LFH is fully transportable 
and is deployed with a lightweight carbon fibre mast. 
The antenna and mast are packed into strong transit 
bags, and can be carried and erected by two men. The 
total system weighs 85kg. 


LIP 230 HF Active Loop Antenna 


The LIP 230 is a compact, aperiodic, unbalanced loop 
providing a module around which a comprehensive 
series of arrays can be built. The loops can be arranged 
in a variety of configurations, enabling the radiation 
pattern to be tailored to suit individual installation 
requirements. 

The loop has an integral transistorised amplifier, 
which is claimed to have a low noise factor and good 
intermodulation performance. A suitable power supply 
unit can supply up to four arrays having an overall 
maximum total of eight loops simultaneously while 
providing separate and independent rf output. 

The LIP 230 has been tested and successfully proven 
by the UK Ministry of Defence as a suitable antenna for 
applications in military installations. 


MTA Multi-purpose Antenna Kit 


The seven-in-one multi-purpose antenna kit is designed 
for military tactical operations. The kit, which is supplied 
in a small canvas carrying bag, contains all the 
necessary components to erect any one of seven 
different antennas covering the hf band. 

Configurations include a base fed V for short-range 
use up to 8MHz, a sloping V for directional long-range 
sky-wave use, inverted L, dipoles, deltas and non- 
responant V antennas. The antennas are designed to 
be supported from trees, buildings or masts as 
available. Output of the associated transmitter can be 
up to 500 watts. 

According to the manufacturer an operator could 
typically assemble and erect any one of the seven 
possible configurations in less than 10 minutes. Even 
with the loss or damage of certain components a 
useable antenna can be assembled. 


MVP Antenna Range 


The MVP range of antennas has been developed to 
meet the requirements of military radio relay in the 
225MHz to 1.85GHz band. This is achieved with two 
antennas: the MVP 300 for 225 to 400MHz, and the MVP 
7/15 for 610 to 960MHz and 1.35 to 1.85GHz. 

Polarity changes from horizontal to vertical can be 
made on both antennas by releasing a locking device 
on the antenna mountings and rotating the antenna 
through 90 degrees. 
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MVP 15 antenna with feed unit for 1.35-1.85GHz 
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Multi-purpose tactical antenna 


MVP 7 antenna with feed unit for 610-960MHz 


In the case of the MVP 7/15, both frequency bands are 
covered with a single reflector with a separate feed unit 
for each frequency band. A quick-release lever 
mechanism enables rapid interchange of the feed 
systems. 

The open construction of both antennas minimises 
windloading and the low profiles bring the centres of 
gravity close to the supporting structure, enabling use 
on most lightweight tubular masts. 

Operational specifications are vibration tested to 
Ptarmigan Manual of Standards (Section 8 AppA), 
toppling to DEF-133 (Para 7.4), bump to BS2011 (Part 
2E6), salt and acid corrosion to DEF-133 (Para 14.0 and 
14.1), rain to DEF-133 (L3 Para 15.1), and drop test in 
accordance with TS1768 (Issue 2). 


STATUS 
Used by NATO forces in Ptarmigan and in the mse 
(RITA) system for the US Army. 


Sloping V Antenna 


The sloping V antenna is a wideband unit for operation 
on hf ranges in excess of 400km. The antenna can be 
considered as half a rhombic antenna with the two legs 
sloping to the ground and terminated in resistor units of 
suitable power handling capacity. 

The antenna can be designed for various take-off 
angles and generally favours the angle at which the 
antenna wires slope. The antenna is non-resonant and 
can therefore operate over a wide bandwidth if the large 
variation in radiation pattern can be accepted. 
Generally, as with rhombic antennas, the lowest 
practical frequency of operation is restricted to 
approximately 6MHz. 


TH320 UHF Ground Satellite Helical 
Antenna 


The TH320 is a manpack device designed specifically 
for rapid deployment, and providing the base station 
antenna for a ground-to-satellite communications link 

The antenna operates in the 240 to 320MHz 
frequency band and consists of a conventional helix 
radiator supported on a central spine mounted above a 
reflective screen of eight radial elements. The supporting 
tripod incorporates a tilt mechanism for accurately 
aligning the antenna to the communication satellite 
link. 

For storage or transportation, the whole device can 
be folded down into a520mm long x 100mm diameter 
unit. The total weight of the antenna is just over 2kg. A 
400MHz version has also been introduced 


Type 4TLM Four-loop Antenna Array 


The type 4TLM four-loop antenna array is designed to 
be erected by one person and to provide a mobile hf 
antenna system which can be put into operation within 
ten minutes of its arrival on site. 

The design is based on a simple folding arrangement 
which enables each antenna to be packed in a flat form 
for transportation and simply unfolded on site to 
provide a receiving system equivalent in terms of 
performance to conventional arrays. Directivity is over a 
range of two octaves from 4.1 to 10.9dBi in the end fire 
configuration and from 4 to 12.2dBi for the broadside 
arrays. 

Combiners for the system join the four loops of the 


MVP 300 antenna 
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array by coaxial cable. Each loop includes its own tripod 
legs and anchoring straps. The straps also serve to hold 
the antenna together when stowed, When erected, the 
spacing between loops is typically 10 metres. The power 
supply for the system is mounted in the equipment 
vehicle, and full monitoring facilities can be provided to 
enable the operator to check the functioning of the 
array. 

Each antenna is made of aluminium and fibreglass 
and can be transported by helicopter, Land Rover or 
motor launch, 


STATUS 

The requirement for a portable system was established 
by the British Army which, during trials with standard 
loops, found that the antenna completely filled a Land 
Rover. An established circular design for fixed loops 
was modified to form a hexagonal shape as the basis 
for the new portable system. The array is being supplied 
to the British Army and sales have been made to other 
countries. 


VIL HF Vertical Incidence Log-periodic 
Antenna 


The VIL is designed to provide the necessary high 
angles of radiation and an omni-directional coverage to 
a distance of approximately 600km. Three standard 
models are offered, all with good gain over a wide band 
of frequencies. 

The antenna, which forms a vertical curtain, is 
supported between two lattice steel guyed masts. The 
configuration of the radiating elements used allows 
mast heights to be kept to a minimum. 


WB230, WB330 and WB4530 
Wide-band Conical Antennas 


This range of antennas was developed to meet the 
growing demand for a single antenna to provide a 
system covering the full hf range. The antenna has an 
omni-directional pattern. 

The antenna is suitable for use at shore stations and 
for ground-to-air communication where consistent 
low-angle coverage is essential. 


WBDSM HF Sloping Wide-band Dipole 


The WBDSM is a transportable wide-band dipole 
specifically designed for military applications involving 
rapid erection, 

The_basic bandwidth of the WBDSM antenna for 
omni-directional azimuth radiation is 4 to 1 but if 
frequencies above this range are used, the azimuth 
pattern becomes similar to that of a conventional 
half-wave dipole. 


YMV Radio Relay Yagi Antennas 


The YMV radio relay system covers the military bands 1 
and 2 and is designed to provide a 50MHz option for 
radio relay requirements. 

The arrangement enables the stacking or baying of 
two Yagi antennas, each operating independently at 
different frequencies. The system consists of two Yagi 
antennas (six-element, Band 1 or eight-element, Band 
2), a supporting boom and a mounting spigot. A 
specially designed quick-fit mounting arrangement 


Clark Masts 


90 Series Masts 


90 series masts are erected by hand to a maximum 
height of 40 metres; maximum vertical headload is 
300kg. Guy wires are used at each 10 metres of height, 
with four being configured at 90 degrees on the ground: 
each guy-control unit requires an operator. When 
erected, the mast is rotatable through gears in the mast 
base. The typical set-up time for a 30-metre mast would 
be approximately 90 minutes. 


802 Series Mobile Masts 


The 802 series trailer masts have been designed round 
the WT telescopic mast, and are available in any size 
between 10 and 30 metres. In practice, two standard 
models of 21 and 30 metres cover most applications. 
The 21-metre model has terylene guys which are 
secured to ground pickets after mast extension. The 
30-metre model has a chassis-mounted guy winch unit 
which enables the mast to be extended with controlled 
guying. 

Both models rotate through 360 degrees and ideally 
require a two-man operating crew. In the transport 
configuration, the 21-metre unit weighs 480kg and has 
a length of 4.8 metres, and the 30-metre unit weighs 
525kg and is 5.8 metres long. 


WB series antenna 


enables the antenna configuration to be changed 
rapidly from either a stacked to a bayed arrangement or 
a horizontal to vertical polarised working array, and 
vice-versa. 


Manufacturer 
C &S Antennas Ltd, Rochester. 


Wide-band dipole from C & S Antennas 


802 series trailer mast 
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Vehicle-mounted SPUR mast in stowed position 


SCAM mast being erected 


PU mast and equipment box 


Fully erected 40m 90 series mast 


‘ yy 
\ am PU Mechanical Masts 

3 PU manually operated telescopic masts are designed 
for general military use. Three models are supplied as 
complete kits for field mounting. Extended heights are 8, 
10 and 11.4 metres. Headload capacity is 10kg vertical 
and 45kg side after guying. All parts are NATO codified 
and tested to DEF-133. The masts are one-man 
portable 


fal 


Vehicle-mounted 8-metre PU mast 
fully extended 


SCAM Masts 


The SCAM series masts cover heights of 7.4, 9.6, 15.3 
and 21 metres and support headloads from 18 to 70kg. 
They are often used as radio relay masts 

Using a hand pump, masts can be extended without 
headloads in from 120 to 260 seconds. All masts in the 
series need a two-man erection team (a four-man crew 
for the 21-metre model). SCAM components are NATO 
codified. 


STATUS 
In service since 1965 with military forces throughout the 
world. A large percentage are vehicle mounted. 


SPUR Rotatable Mast 


The manually extended SPUR series of lightweight 
masts is designed for general purpose use, including 
the support of light directional antennas. Based on the 
design of the PU equipment, the rotatable SPUR is 
transported in two packs, the mast plus accessory box, 
and has a NATO projected standard size and antenna 
attachment arrangement. Extended heights are 8 and 
10 metres, and maximum headload is 10kg. A 
PU-10 mast on Land-Rover Field-mounted SCAM 12 mast vehicle-mounted version is available 
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Vehicle-mounted SCAM mast 


Type 73 Masts 


Type 73 masts are available in heights up to 30 metres 
and require an erection team of one man per 10 metres 
of height. They are suitable for single or double vhf, uhf 
or shf antennas, passive reflectors in radio relay 
systems, or as terminal or re-broadcast stations. 

Headload capacity is up to 75kg dead weight, and the 
time typically taken by two men to erect a 20-metre mast 
is 40 minutes. A special feature is control of guys during 
erection. All parts are NATO codified. 


WT Masts 


There are twelve models in the air-operated WT range 
with extended heights from 3 metres to 30 metres 
capable of supporting headloads from 11kg to 136kg. 
Although WT masts are capable of lifting heavy 
headloads, the manufacturers say that the necessary 
air pressure remains low. 


XT Masts 


The XT masts are claimed by the manufacturer to offer a 
high degree of mechanical stability and compactness 
when retracted for vertical mounting in vehicles. 

The masts, which have eight telescoping sections, are 
available with extended heights of 10, 12 and 15 metres. 
Headloads are from 80 to 140kg. The base tube is 
203mm in diameter. When extended, a special device 
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SPUR mast, vehicle-mounted 


locks sections in torsion, Security is provided by an 
internal switch which signals when masts are not 
completely retracted. Power to extend the masts can be 
provided by a compressor or air bottle. 


YT Air-operated Telescopic Masts 


The YT is a series of military type, air-operated masts 
available either as a complete field mounted kit, with 
hand pump, or for use in a vehicle mounted role 
supported by mounting brackets. A choice of power 
packs is available and the YT series comes in a number 
of extended heights up to 23 metres. 


Manufacturer 
Clark Masts Teksam Ltd, Binstead. 
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WT mast adapted to support thermal 


equipment 


imaging 


YT mast kit 


Fully erected type 73 sectional mast 


PU mast fully erected and guyed 


Lucas Bradley Electronics 


AJK Polemast Antenna 


The Polemast antenna system, type AJK, consists of two 
separate, but similar, unf antennas mounted co-linearly 
around a single vertical steel tube, and designed for 
fitting to the masthead of a naval vessel. One antenna is 
used for transmission and the other for reception, and 
any number of signals can be handled simultaneously 
within the operating frequency range. 

Polemasts replace the multiplicity of uhf antennas 
usually found on naval ships. By placing the antennas 
in an elevated position, greater range and reliability of 
signal, and freedom from the screening effect of the 
ship's superstructure are possible. Furthermore, the 
level of ship-generated interference is considerably 
reduced. 

The AJK Polemast was designed by the UK Ministry of 
Defence (Navy) and is fitted to fighting ships of the 
Royal Navy. 

Each antenna consists of four dipole arrays in the 
form of flat curved plates fitted concentrically around a 
cylindrical reflector, which is itself wrapped around the 
Polemast. The dipoles are made of copper sheet and 
are supported by radial fins. A dipole aspect ratio near 
unity permits broadband operation; fixed quarter-wave 
matching stubs shunted across each pair of radiators 
ensure a vswr of better than 2 to 1 over the band. 

The reflector and fins are made from glass-reinforced 
plastic with the reflecting surface being provided by a 
layer of expanded aluminium. Each antenna assembly 
is fitted with end covers, and the whole unit is enclosed 


Marconi Communication Systems 


N7000 MF Antenna Matching Unit 


The type N7000 antenna matching unit enables the 
NT203/1 and NT204 series transmitters to work into a 
wire antenna on mf. It is remotely tuned from the 
transmitter drive unit. 

The rf input cable and the multi-core control cables 
enter via cable glands in the base of the cabinet for 
which 230mm clearance below the cabinet is required. 

The matching network of this unit comprises variable 
capacitive and inductive legs. The capacitive leg 
consists of fixed capacitors brought into circuit by a 
switch which is so arranged that the device performs the 
function of a wide-range stepped variable capacitor. 
The series inductive leg is formed by a variometer and 
either a loading inductance (for the lower frequencies) 
or a series capacitor (for the higher frequencies). 
The variable elements are motor-driven and the 
remote-control system can be used with either matching 
unit. 


TECHNICAL SPECIFICATION 

Frequency range: 240kHz-3MHz 

Antenna Impedance 

resistive: 240-600kHz, 0.4-4 ohm; 600kKHzZ-3MHz, 4-25 
ohm 

net capacitive: 300-1000pf 

RF power input: 500W 


R1600 antenna 


within a glass-reinforced plastic skin giving complete 
environmental protection. 

The impedance of each dipole is 50 ohms and the 
feeders for each group of four are paralleled in a 
junction box where they present a total impedance of 
12.5 ohms. This is transferred back to 50 ohms using a 
three-stage coaxial Tschebycheff impedance trans- 
former to match into the coaxial feeder. This feeder is an 
air-spaced coaxial cable with the inter-conductor 
supported by a helical membrane made of ptfe. The 
whole is charged with dry air at a pressure of 0.7kg per 
cm?. 

An hf/df array can be installed on the top flange of the 
Polemast and provision can be made for taking the 
necessary cables internally down the Polemast tube. 
The Polemast can withstand a maximum wind-speed of 
177km/h with 25mm ice covering. 


Antenna Exchange Unit 


The antenna exchange unit is used primarily in 
submarine applications to distribute signals in the 20 to 
200kHz frequency band received from various cross 
loop and floating wire antennas to the vessel's vif/If and 
teleprinter equipment. The equipment will process 
signals from crossed loop antenna arrangements 
and provide a constant omni-directional response 
regardless of ship's heading. Antenna head amplifier 
low voltage requirements are also satisfied and the 
internal circuitry provides test signals over a 100dB 
range to check the operational vif/lf receivers and 
teleprinter installations. 


HF Base Tuner 
Designed for mounting at the base insulator of a 


Power supply: 100-115 or 200-250V ac, 50 or 60Hz, sp 
to control unit 
Height: 1.81m 
Width: 600mm 
Depth: 640mm 
Weight: 136kg 


OPERATIONAL SPECIFICATION 
Climate, shock and vibration: DEF-133, N2 


NATO stock number: 5985-99-527-3918 


STATUS 
Entered service in 1973 and in use with British and other 
armed forces. 


Manufacturer 
Marconi Communication Systems, Chelmsford, Essex. 


R1600 LF Umbrella Antennas 


The R1600 series of customised If umbrella antennas 
covers designs in the 150- to 300-metre height range for 
wind velocities up to 240km/h. A galvanised lattice steel 
mast with insulated guys and insulated base is 
equipped with a multi-wire capacitive top. A full range of 
ancillary equipment, including earth mat, antenna 
matching unit, aviation obstruction lights and mainten- 
ance gear, is available to complete the system. 
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submarine antenna, the hf base tuner is a fully 
automatic system capable of matching short monopoles 
or whips to a 50-ohms transmitter and feeder system 
over the 2 to 30MHz band. Significant improvements in 
submarine hf communications are said to have been 
achieved in this configuration when compared to the 
more conventional siting of a tuner near the transmitter. 

There are two units in the system: the base tuner at 
the antenna contains the tuning and matching 
elements and minimal control electronics while the 
major control electronics, power supplies and indicators 
are contained in an inboard control unit. System 
maintainability is therefore optimised by reducing 
potential failures on the outboard equipment. 

In addition to the tuner and control unit, the complete 
system contains a diagnostic test unit and manual 
controller, a communication system control signal 
simulator and a dummy antenna for test purposes. 

The timing sequence (less than 2 seconds long) is 
fully automatic and initiated by approximately 12.5 watts 
of rf power at the timer. On completion of tuning, the 
transmitter is switched to a full power level of 250 watts 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 
Power output: 250W cw, pep 
Tuning power: 12.5W 
Tuning time: <2s 
Impedance: 50 ohms 

Vswr: <2:1 


Manufacturer 
Lucas Bradley Electronics Ltd, London. 


STATUS 
This type of antenna is in operation at the Crimond 
Naval Station, Scotland. 


R1700 Series Log-periodic Antennas 


The basic electrical design of these eight antenna 
versions has several advantages: a large part of the hf 
band can be covered using only one antenna, while the 
shape of the beam and input impedance remain 
substantially the same over a wide bandwidth. Mast 
height and site area can be reduced for antennas in the 
upper part of the frequency range where wide frequency 
range is not required. The same basic curtain can be 
used for transmission and reception except for the 
R1701 and R1707, which are for reception only 


R1760 HF Rotatable Log-periodic 
Antenna 


The R1760 rotatable log-periodic antenna serves as a 
general-purpose antenna. It has performance and 
reliability characteristics similar to those of other 
directional antennas. The need for operating frequen- 
cies as low as 4MHz makes the size of the antenna 
boom significant in terms of reliability and erection, and 
performance under windload. 

It is designed to be assembled at the base of the mast 
and lifted into place. All the motor drives are at ground 


R1760 rotatable log-periodic antenna 
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level, and local, extended or remote control systems are 
available. 

The latest addition to the range is a 6 to 30MHz unit 
capable of roof-top mounting. It handles up to 1kW with 
a vswr better than 2:1. 


R2050 Series Tropospheric Scatter 
Antennas 


Marconi fixed-station tropospheric scatter ‘billboard’ 
antennas currently available are the 12-metre type 
R2051, the 18-metre type R2050 and 2/-metre type 
R2052. Antennas are designed and supplied with 
feedhorns for operation within the 790 to 960MHz and 
1,7 to 2.69GHz frequency bands. 

Typical applications for these antennas are as part of 
a link for military communications over rugged or 
hostile terrain, sea, jungle etc, covering from 100 up to 
800km without the need for intermediate stations. 

The antennas are offset fed with long focal length 
and high-efficiency feedhorns. Antennas can be 
employed singly at each terminal or in pairs spaced 
apart, each with its own feedhorn and support tower. 
Where antennas are installed in pairs at a terminal for 
diversity operation, the antennas are supplied as a 
mirror image of each other (left hand plus right hand 
antenna). 


R2100 Tactical Tropospheric Scatter 
Antenna 


This antenna forms part of a tactical tropospheric 
scatter equipment designed for military use under a 
joint development contract between Marconi Communi- 
cation Systems and the British Government. 

The antenna is a self-contained parabolic reflector 
mounted on its own integral two-wheeled trailer. The 
folding reflector allows extremely rapid deployment and 
tear-down times to be achieved. When reflector and 
boom are stowed down ready for transport, a tree guard 
grid protects the reflector from damage. 

A dual polarised feedhorn allows dual or quadruple 
diversity Operation with an angle diversity feedhorn 
system available as an alternative. 

R2100 is a centre-fed reflector. To enable transport by 
road, rail and air the design allows for the removal of the 
centre feed and tripod and subsequent centre folding of 
the two outer sides of the reflector. 

Erection time using a three-man crew is less than 30 
minutes. The antenna can be erected in wind speeds of 
32km/h. To survive winds in excess of this, the antenna 
is staked and guyed. The antenna is supplied complete 
with panning controls, guys, stakes and alignment aids. 


R4600 High-power HF Marine Band 
Dipole Antenna 


The type R4600 antenna covers the mobile marine 
bands in the 4 to 22MHz range. It comprises two 
separate antennas. The low-band antenna is a single 
centre-fed, folded half-wavelength dipole approximately 
0.4 wavelength above ground. It gives a relatively 
high elevation angle radiation pattern for short- to 
medium-range target areas. The high-band antenna 
contains two centre-fed folded half-wavelength dipoles 
approximately 0.6 wavelength apart and 0.9 wavelength 
above ground. The dipoles are fed co-linearly and in 
phase to produce a higher-gain low-elevation-angle 
radiation pattern for’ medium- to long-range target 
areas. 


R5050 Conifan Antenna 


The type R5050 Conifan series of designs has been 
developed to cater for short-/medium-range (up to 
400/600km) communications requirements and to be a 
transportable or permanent fixture. 

The Conifan design basically consists of a multiple 
fan arrangement suspended from a single mast. The 5 
and 10kW 50-ohms transmitting versions are fed at the 
top via a balanced line from a matching transformer at 
the base of the mast. The 600-ohms 10kW design (type 
R5054) has an extended 600-ohms transmission line for 
connection to the user's feeder system. However, in the 
case of the 1kW and receiving versions the smaller 
matching unit can be fitted at the mast head and coaxial 
feed taken to near ground level terminating in a type N 
socket. 

Various frequency ranges are possible depending on 
the height of the support mast. The antenna can be 
operated outside its basic range where a vswr within 
about 2.5 to 1 is acceptable. Additionally, the receiving 
types R5055 and R5056 can be used below the 
fundamental design frequency of their transmitting 
counterparts, so that editions 03, based on a 9.2-metre 
mast, would have an acceptable match (within a vswr of 
3 to 1) down to a low frequency of 2MHz. 

Two new Conifan antennas are the R5065 trailer- 
mounted 1kW unit, and a tactical unit packaged for 
containerisation or vehicular transport. 


Tropospheric scatter antenna 


R5076 Marine Band Vertically Polarised 
MF Umbrella 


The R5076 vertically polarised mf umbrella antenna 
covers the 400 to 5385kHz band when fitted with a 
suitable antenna tuning unit. 


R5077 Marine Band Vertically 
Polarised MF Umbrella 


The R5077 vertically polarised mf antenna covers the 
400 to 585kHz range when fitted with a suitable antenna 
tuning unit. 


R5078 2.182MHz Vertically Polarised 
MF Umbrella 


The R5078 2.182MHz umbrella antenna is a compact 
antenna for communications in the 2.17 to 2.194MHz 


marine band. It is suitable for telephony transmissions 
on the distress channels of 2.1735 to 2.1905MHz 
(although other frequency bands are supplied). The 
antenna is supplied with an earth radial kit to improve 
efficiency. It will handle transmitter powers of up to 
10kW average and has a 50-ohm 41mm EIA input 
flange. 


R7080 Conipole HF Antenna 


The R7080 Conipole is a vertically polarised antenna 
system designed for medium- and long-range appli- 
cations, It covers the 1.6 to 30MHz frequency range, 
both in the transmitting and receiving mode, and will 
handle up to 50kW of transmitter power. Based on a 
sleeve dipole in which the sleeve takes the form of a skirt 
that spreads from the supporting mast, it is claimed to 
present an ideal launching mode for multi-angle waves. 


Transportable Conifan 


The upper part of the antenna, in which the coaxial 
input feed is situated, comprises an umbrella-top of 
sloping wires supported and insulated from an earthed 
mast. This reduces antenna height by about 25 per cent 
and eliminates the need for a base insulator. 

The latest Conipole, the type R7005, is a 4 to 30MHz 
equipment for tactical applications. 


R8500 2.5GHz Helical Antenna 


The R8500 is a high gain 2.5GHz helical antenna for use 
on the fixed, mobile or satellite bands over the 2.5 to 
2.7GHz frequency range. It is available in three versions: 
as a single helix, double helix or quadruple helix. 

The antenna consists of one, two or four identical 
1.2-metre long units mounted on acommon box section 
from which fastenings to a mast can be made. Custom 
designed mountings with pan and tilt mechanisms on 
hydraulic masts can be supplied if required. 

The company has introduced a hand-held version for 
use in difficult terrain or for tracking purposes. The 
range is suitable for covert operations. 


Marconi Secure Radio 


Broadband VHF Antenna Systems 


The broadband antenna systems described below each 
comprise a whip antenna and a special mounting 
base, which together give instantaneous wide-band 
operation. The vehicular systems are completely 
passive and have no moving parts. 


Types 063/1 and 063/2 


The 063/1 antenna system consists of a three-section 
whip antenna which has a broadband capability of 30 
to 76MHz without any necessity for an automatic tuning 
unit. Thus it will perform with any 50-ohms vhf radio 
operating within its frequency range and output power 
of up to 100 watts. It has been battle-proven in various 
countries around the world. 

The whip dimensions are 1.16 metres (lower section), 
1.12 metres (middle section) and 1.1 metres (upper 
section). This gives an assembled length of 3.35 metres 
and a weight of 1.13kg. The 1.25kg mounting base is 
100mm high and has a maximum diameter of 127mm. 

The 063/2 consists of an 063/1 antenna with an 
additional three-element ground plane. It is suitable for 
use on telescopic masts. Its rugged design and folding 
action are claimed to make it suitable for continuous 
use in any environment. 

Both two- and three-section whips will give good 
communications with the top section(s) missing. 


Types M—253 and M—453 


These systems are designed for use with existing and 
future tactical vhf communications systems. Both can 
be mounted on all types of wheeled or tracked vehicles, 
and are suitable for use on temporary shelters and 
seagoing vessels. Their broadband capability (30 to 
88MHz) makes them suitable for use with multicouplers 
in multi-set installations, as well as for frequency 
hopping applications. The whip consists of two 
sections, the lower section measuring 1.46 metres and 
the upper section 1.425 metres, giving an assembled 
length of 2.85 metres, and weighing 1kg. The 2kg base 
and spring assembly is 263mm high, with a maximum 
diameter of 140mm. 


Plessey Military Communications 


Clansman Mounted VHF Antennas 


A range of wide-band vhf antennas has been developed 
by Plessey for use with vhf radio installations in military 
forward areas. Although designed as part of the British 
Army's range of radio equipments, these antennas can 
be used with any vhf radio in the 30 to 76MHz band with 
an output impedance of 50 ohms. 


Heavy-duty Ground-mounted Monopole 


The heavy-duty ground-mounted monopole is a wide- 
band vertically polarised omni-directional antenna 
designed to be free-standing, inconspicuous and easily 
camouflaged. It is used in forward areas where, for 
tactical reasons, an elevated antenna is unsuitable. 

The antenna is in the form of an inverted skeleton 
pyramid mounted on an optimum size ground plane. 
Hinges enable the structure to be folded. 

Earthing spikes, which can be driven into the ground 
to prevent the antenna from moving, are provided for 
use in high winds. The antenna is relatively insensitive to 
nearby personnel or foliage and can therefore be 
camouflaged or hidden in undergrowth without loss of 
performance. 


The 'CONIPOLE’ Antenna 
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Conipole antenna 


Manufacturer 
Marconi Communication Systems, Chelmsford. 


M453 in elevated configuration 


The M-453 can be adapted, by the addition of a 
three-element ground plane, for elevated operation. 

The M-253 is designed for four-hole US mounting, 
and the M-453 for UK six-hole mounting. The only 
electrical connection to either system is the rf feeder. 


STATUS 
All items in production. 


Conversion Kit: Ground Spike to Elevated 
Antenna 


A kit is available to enable the ground spike antenna to 
be used on a 5.4-metre mast for increased range. Three 
lengths of coaxial cable are provided to match the 
number of whip sections used, and a mast-mounted 
inductor at the lower end of the cable connects the 
antenna as an end-fed dipole, thus producing the 
maximum signal at the horizon. A 20-metre cable is also 
provided to connect the radio. 

This elevated antenna has no ground plane and 
is therefore inconspicuous and easily erected and 
dismantled through overhead tree cover. 


Inverted-V Antenna 


This is a wire antenna covering the 30 to 76MHz 
frequency band without tuning. It consists of two 
lengths of flexible insulated wire 37.2 metres long, a 
wide-band matching transformer and a terminating 
resistor. When erected, one of the wires is supported at 
its mid-point at a height of 9 metres to form an inverted 
V. The other wire acts as a ground return. An insulated 
mast cap is provided to fit the top of a mast 50mm in 
diameter. The advantages claimed for this antenna are 
good directional properties and high gain with extreme 
simplicity. 


M453 antenna mounted on armoured vehicle 


M-223V Antenna Multicoupler 


The M-223V multicoupler is designed to permit the 
operation of multiple radio systems within a single 
installation. By allowing two radios to feed one antenna, 
it reduces the need for multiple antennas and increases 
the isolation between the two radios. At 30MHz the 
isolation between two radios fed by separate antennas, 
one on each wing of a Land Rover, is approximately 
9dB. The M-223V and one M-253 antenna give typically 
20dB isolation across the vhf band. 


STATUS 
In production. 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


Ground Spike Antenna 


This is a very simple vertical rod antenna which can be 
used with any transmitter delivering a continuous 
output of up to 25 watts into a 50-ohms load, or 70 watts 
with a duty cycle not exceeding 2 minutes on and 18 
minutes off. The assembly consists of a steel spike 
which is driven into the ground, and a matching unit on 
top of it into which is slotted a four-element rod antenna. 


PRS 1120 Multi-beam HF Receiving 
Antenna System 


The PRS 1120 multi-beam antenna system has a 
performance comparable to that of a rhombic system 
designed for a similar frequency range, but requires 
only one-tenth of the site area (8 hectares as opposed to 
80 hectares). 

The PRS 1120 employs two sets of 24 vertical 
monopole antennas located at 15-degree intervals 
on 50- and 150-metre diameter concentric circles 
respectively. 

The outer ring covers the 1.5 to 9.7MHz frequency 
range, the inner 9.7 to 30MHz. Both rings are used in 
conjunction with beam-forming networks contained 
within a type PRS 1121 beam-forming cabinet and 
located in a small building at the centre of the circles 
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These networks form simultaneously two sets of 24 
independent beams at 15-degree intervals which 
together cover the entire azimuthal plane over the 
frequency range 1.5 to 30MHz, with reception at 
elevation angles of up to 60 degrees. 

The outputs from both sets of 24 beams, which are 
constantly available, are combined in pairs by means of 
type PRS 133K filters and routed, via 24 suitable coaxial 
cables (normally UR57), to the receiving station. The 
antenna signals are also made available, via auxiliary 
outputs, for df purposes. 

At the receiving station the incoming signals are 
terminated in an antenna distribution exchange system, 
the size and flexibility of which is directly proportional to 
the operational requirements. This is governed by the 
number of receivers to be used and by the degree of 
access to the beam system required by them. In a simple 
receiving station employing only a few receivers, access 
is limited to a small number of beams. In a complex 
receiving station there can be over a hundred receivers 
in use and access to all of the beams might be required 
by each receiver. 


PV1416 Vehicle Antenna System 


The PV1416 antenna is a wide-band, omni-directional, 
vertically polarised antenna consisting of a centre-fed 
whip mounted on a wide-band matching unit. The 
antenna is all solid-state, requires no tuning, and will 
operate with any vhf radio having a power output of up 
to 100 watts into 50 ohms, differing only in the size of the 
matching unit and power handling capability required. 

The current distribution of the whip is controlled over 
the whole band to give maximum radiation on the 
horizon, together with minimum coupling to the vehicle 
to minimise electrical interference from the vehicle and 
cross modulation products arising from inadequate 
vehicle bonding. This results in a polar diagram which is 
less sensitive to the shape of the vehicle than a standard 
end-fed whip. 

There are no moving parts in the matching unit and, 
being a static device, no power is required for tuning. 


PV 1418 Elevated Wide-band Antenna 
(Clansman) 

This antenna is an addition to the Clansman range and 
is designed for mounting on an 8- or 12-metre mast. As 
with the other antennas in the series it is all solid-state 
and does not require any tuning adjustment of 
frequency. It can be used with any vhf radio with a power 
output of up to 70 watts into 50 ohms and is suitable for 
use under extreme environmental conditions. 

This antenna is designed to meet the British Army's 
requirement for a lightweight, wide-band, elevated, 
omni-directional vhf antenna for use primarily with the 
Clansman vhf range of radios, but is equally suitable for 
working with any radio set designed to work into a 
nominal 50-ohms load in the 30 to 76MHz frequency 
band. 

The radiating elements are in three sections. The top 
and centre sections are 1 metre long. The lower section 
is fabricated from a beryllium copper tube with an inner 
conductor, to form a coaxial assembly, encased in a 
fibreglass tube for additional strength and protection. 
The complete antenna weighs approximately 7kg 
including cables. 


Racal Antennas 


Cobra Relay Antennas 


Cobra is a series of tactical relay antennas designed to 
restrict side- and back-lobe radiation while retaining 
required beamwidth for particular applications. Band 1 
(220 to 400MHz) antennas in the series are a log 
periodic and a corner reflector. Band 2 (610 to 96MHz) 
and Band 3 (1.35 to 1.85GHz) antennas are high 
efficiency parabolics with their reflectors using a 
composite mesh consisting of copper foil contained 
within envelopes of epoxy coated glass fibre tapes. 


MA 654 Wire Dipole Antenna 


The MA 654 lightweight half-wave centre-fed adjustable 
dipole antenna comprises two radiating elements, 
suspension cords, centre junction and coaxial feeder. 

Each radiating element comprises 23.5 metres of 
tinned copper wire laid up in a pvc-sheathed terylene 
cord, fitted with 20 frequency markers wound on a black 
polypropylene winder. A 22-metre long suspension cord 
with a lead weight is attached to and wound on the 
winder. Thrown into a tree, the lead weight can be used 
to elevate one or both ends of the dipole thus 
dispensing with portable masts. 

In use the dipole is simply adjusted to the required 
frequency by unwinding to the appropriate frequency 
marker and locking the wire into a slot: no tying off is 
necessary. 

One element can be used as an end-fed sloping wire 


Typical PRS 1120 set-up 


Ground-mounted monopole 


PV 1425 Vehicle Antenna System 


The PV 1425 is a wide-band, omni-directional, vertically 
polarised antenna consisting of a centre-fed whip and 
wide-band matching unit. It is completely solid-state, 
requires no tuning and is suitable for operation with all 
vhf radios having a nominal power output of 50 watts 
maximum (75 watts when mounted on the metal skin of 
a vehicle). It is suitable for frequency hopping radios. 
The current distribution of the whip is controlled over 


using a convenient tree or portable mast. When a 
complete antenna system comprising centre-fed dipole 
and end-fed sloping wire antenna is required, a 
23.5-metre uncalibrated antenna with suspension cord 
and lead weight can be supplied under part number MA 
655. 

Other versions of the antenna are the MA 783 with a 
power handling capability of 1kW, and the MA 685 vhf 
unit covering the 30 to 76MHz range. 


MA 675, 1381 and 2231 Masts 


MA 675, 1381 and 2231 are a range of glass-fibre masts 
designed for use with military field communications 
equipment. 

The MA 2231, designed for the British Army Clansman 
equipment, weighs 3.5kg in total and makes up to a 
5.5-metre mast using six 32mm diameter tubes. The 
mast can be used as a support for wire antennas or, 
using the F adaptor and down lead, as a vertical 
radiator. 

The MA 1381 (NATO number 5985-99-108-0857) 
makes up to 7.3 metres using eight 38mm diameter 
tubes and is designed as a support for vertical, sloping 
wire or inverted V antennas using the endless halyard 
supplied in the kit. The kit weighs 9.5kg. 

The MA 675 consists of eight 45mm diameter sections 
making up to a 9-metre mast having two levels of four 
guys. The kit weight is 20.5kg. The mast can be used as 
a support for most wire or elevated ground plane 
antennas. 

An additional mast, the MA 1382, is designed 
specifically to support the helicone type antenna HC 


PV 1425 vehicle antenna 


the whole band to give maximum radiation on the 
horizon, together with minimum coupling to the vehicle 
and cross modulation products arising from inadequate 
vehicle bonding. 

There are no moving parts in the matching unit and, 
being a static device, no dc power is required for tuning. 
The matching unit and associated components will 
withstand accidental drop onto a hard surface from a 
height of 1 metre without damage which would result in 
premature failure of the equipment. 


Manufacturer 
Plessey Military Communications, Ilford. 


30-76. This mast is fitted with four guy lanes and 
supplied with a helicone mounting adaptor. 


MA 677 Horizontal Loop Antenna 


The portable horizontal loop antenna is designed to 
overcome the skip distance problem often encountered 
when using a transmitted power in the 10- to 100-watt 
range. It consists of a single horizontal wire in a 
square loop configuration supported by four two-piece 
fibreglass masts 1.83 metres high and fed from one 
corner. This height provides good performance over 
the complete frequency range and has the added 
advantage of low profile. It is omni-directional and 
provides good matching characteristics to standard 
50-ohms impedance inputs. 

Trials over many different types of terrain throughout 
the world have proved that ground- and sky-wave 
communications of 16km and reliable sky-wave propa- 
gation between 16 and 80km are possible. In one trial 
reliable communication was established between two 
stations little more than 1.6km apart and separated bya 
mountain chain 1500 metres high. 

The basic frequency range covers 2 to 10MHz but 
with certain modifications successful transmission can 
be obtained up to 15MHz. 


MA 700/RA 470 Lightweight Telescopic 
Masts 


This series of masts is designed to meet extremes of 
environment to DEF-133. Masts can be erected on a 


wide variety of terrains using the comprehensive 
accessory kit supplied. Brackets are available for 
shelter and wall mounting while Land Rover mounting 
kits allow the mast to be raised vertically even when the 
vehicle is on sloping ground. Similar mounting kits can 
be supplied for customers’ own vehicles. 

The telescopic sections are extended manually (MA 
700) or pneumatically (RA 470). Each section is locked 
in position by a simple lever action friction clamp which 
eliminates lateral movement between sections, thereby 
avoiding wind-induced mechanical noise. Lowering is 
effected by unlocking each clamp in turn, allowing the 
mast to retract under its own weight. Extended heights 
range from 8 to 12 metres. 

These masts may be supplied with a fibreglass upper 
section to minimise disturbance to the radiation pattern. 

All masts are supplied complete with accessory kit for 
ground mounting including base plate, guys, guy 
anchor stakes, halyard and sledgehammer. Hand or 
foot pumps and electric compressors can be supplied 
with the pneumatic masts. 


STATUS 

The pneumatically operated RA 486 and manually 
operated RA 1486 have been developed for radio relay 
applications in the Ptarmigan system. 


NATO stock numbers 
MA 714: 5985-99-7 19-4328 
MA 716: 5985-99-645-0001 


TECHNICAL SPECIFICATION 
MA 716/RA 476 

Guy radius: 5m 

Static headload: 10kg 
Height 

extended: 9m 

closed: 1.5m 

Weight: 10.2kg 


MA 798/RA 477 

Guy radius: 5m 

Static headload: 15kg 
Height 

extended: 9m 

closed: 2.17m 

Weight: 10.6kg 


MA 715/RA 478 

Guy radius: 6m 

Static headload: 8.5kg 
Height 

extended: 10m 

closed: 1.75m 

Weight: 11.6kg 


MA 714/RA 479 

Guy radius: 7m 
Static headload: 7kg 
Height 

extended: 12m 
closed: 2m 

Weight: 13kg 


RA 486/RA 1486 

Guy radius: 7m 
Static headload: 15kg 
Height 

extended: 12m 
closed: 2m 

Weight: 13kg 


MA 751 VHF Log-periodic Antenna 


The MA 751 transportable log-periodic antenna is 
an electrically shortened antenna for surveillance, 
monitoring or point-to-point communications. Mounting 
can be either for vertical or horizontal polarisation ona 
ground-mounted 9-metre telescopic mast with a 
fibreglass top section (MA 798). E-plane 3dB beamwidth 
is typically 65 degrees while H-plane 3dB beamwidth is 
typically 85 degrees. 

The double boom and elements are aluminium while 
insulating material is fibreglass. The finish is olive drab. 
The antenna can be assembled by one person in less 
than 5 minutes. An extended range version - the MA 
751-200 - covers the frequency range 30 to 88MHz. 


MLA Miniloop 


Miniloop antennas are high Q, optionally rotatable, 
tuned loop radiators of exceptionally small size, 
designed for harsh environments such as ship super- 
structures. Radiation is vertically polarised in a figure of 
eight pattern at low elevation angles (0 to 20 degrees) 
changing to horizontal polarisation and an essentially 
omni-directional pattern above 20 degrees azimuth. 
Since the Miniloop is a balanced antenna, no ground 
screen is necessary and impedance is relatively 
unaffected by its height above ground and the proximity 
of most non-resonant metallic structures. Zero elevation 
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MA 2231 mast 


20dB nulls in the radiation pattern permit an operator to 
null out interfering ground-wave signals over short- to 
medium-haul paths. 

The antenna is tuned by the MLA-ART/D-1 tuner 
which allows manual tuning or push-button selection of 
up to six preset frequencies while automatically 
correcting antenna tuning drift during prolonged 
transmission at full power. The MLH-2D antenna is a 
hardened version for installation in a bunker. 


Muldipol Wide-band Multiple Dipoles 


The Muldipol range of multiple dipoles is designed to 
solve the problem of the mutual interference caused 
when many antennas are co-sited in a restricted space, 
especially in complex service conditions such as air 
traffic control. 

A single one-piece fibreglass housing (radome) 
contains up to four separate wide-band dipole an- 
tennas in various vhf and/or uhf combinations. The 
antennas are arranged colinearly within the radome 
and operate independently of each other with a high 
degree of isolation which is claimed to significantly 
reduce the problems associated with horizontal disper- 
sal in multi-antenna installations. Dipole elements 
operate over the whole of their stated frequency band 
with a vswr of 2:1 or less. The antennas meet 
MIL-STD-810 and -210. 

A selection of clamps is available for mounting the 
antenna on a variety of fixed or telescopic masts. 


RA 450 Intermediate Duty Telescopic 
Masts 

The RA 450 series forms intermediate duty versions of 
the MA 700 series of masts. This new series has full 
pneumatic operation controlled by an air compressor or 
manual pump. 

Masts can be rotated manually and _ sections 
are keyed to prevent rotation between sections. A 
top-mounted electric rotator can be provided if 
required. The maximum headload is typically 45kg and 


MLA Miniloop 


Muldipol antenna 


the masts are fully guyed for duty in harsh environmental 
conditions. 

The RA 459 has a top section constructed of 
di-electric material which minimises pattern distortion 
when vertical arrays are used. It is intended to 
support log-periodic or other directional tactical military 
antennas. 


TECHNICAL SPECIFICATION 
RA 456 

Guy radius: 8.5m 

Height 

extended: 12m 

closed: 2.3m 

Weight: 40kg 


RA 457 

Guy radius: 10.5m 
Height 

extended: 15m 
closed: 2.7m 
Weight: 46kg 


RA 458 

Guy radius: 12m 
Height 
extended: 17m 
closed: 3m 
Weight: 50kg 


RA 459 

Guy radius: 5.5m 
Height 

extended: 6.8m 
closed: 2.15m 
Weight: 30kg 
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RA 905 Tactical HF Antenna System 


The RA 905 tactical antenna system has been designed 
to provide transportable radio stations with short, 
medium and long range hf skywave capabilities in one 
package. It provides either an omni-directional or 
directional facility and is suitable for combat net radio 
systems as well as longer range point-to-point circuits. 

Available in four power options of 150, 400, 500 or 
1000 watts pep the antennas are designed for support 
heights of between 6 and 9 metres. 

The RA 905 kit contains all parts necessary to 
assemble an omni-directional, wide-band, terminated 
dipole covering 2 to 30MHz or a directional sloping-V 
for use between 8 and 30MHz. Other possible 
configurations, including end-fed, long wire, inverted L, 
or slant wire, may also be used in tactical situations. 


RA 911 Parachutist Antenna 


The RA 911 is a lightweight, sloping-V travelling wave 
antenna specifically designed to provide a rear link hf 
facility for airborne forces operating at medium to long 
distances from their base station. The antenna is small 
enough to be carried in the parachutist’s normal kit. 

The antenna can be slung from any convenient mast 
or tree. When V angle is adjusted to optimum, the 
vertical take-off angle is typically 15 to 20 degrees. 

The antenna can also be used as a wide-band, 
terminated dipole by bringing the elements down to 
ground in an inverted-V mode and terminating with the 
normal terminating peg assemblies. In this configuration 
the antenna provides omni-directional high angle 
radiation for short-range sky-wave communications at 
up to 15MHz. Above this frequency the pattern tends 
more to that of the conventional dipole. 


RA 943 VHF Log-periodic Antenna 


The RA 943 tactical log-periodic antenna is designed for 
optimum performance in the 30 to 88MHz frequency 
band and is suitable for point-to-point communications 
or for use in surveillance, ecm and eccm applications. 

The antenna is supplied in a strong carrying bag 
containing the boom sections, radiating elements and 
the dual polarity mounting adaptor. 


RA 944 VHF End-fed Whip Antenna 


The RA 944 is is designed to meet the multi-frequency 
requirements of tactical, mobile and fixed station 
systems, which employ wide-band, fast changing 
or frequency hopping techniques. Since wide-band 
matching and coupling techniques are employed within 
the antenna base unit, no external atu is required. 

The RA 944 is suitable for vehicle or mast mounting 
and is designed to withstand vibration and shocks such 
as are encountered when travelling at high speeds over 
rocky terrain. To ensure ease of transport, the maximum 
length of the packed antenna is 1 metre. 


RA 951 UHF/VHF Log-periodic Antenna 


The RA 951 can be used in the vertical or horizontal 
mode, covers the 100 to 500MHz frequency range and is 
usable, for receive purposes, up to 1GHz. H-plane 
beamwidth is 100 to 120 degrees with the E-plane 
beamwidth being typically 70 to 100 degrees at the 
half-power points. 

The antenna uses a single-piece boom and each 
removable element has swivel-toggle coupling for 
secure attachment. The elements are retained by a 
terylene cord to prevent loss when the antenna is 
dismantled. The input connector is ‘N’ type. Weight is 
8kg and boom length is 1.25 metres with the longest 
single element length being 740mm. The antenna is 
supplied in a strong carrying case. 


RA 961 HF Tactical Loop 


The RA 961 is a capacitively-tuned hf loop antenna 
providing omni-directional, high- and medium-angle 


RA 967 loop 


RA 450 series mast mounted on vehicle 


radiation for sky-wave communications over path 
lengths of up to 1500km. 

At low radiation angles the antenna exhibits a 
figure-of-eight horizontal pattern which can be used to 
null out interfering signals by rotating the loop 
assembly. 

The antenna consists of a vertical 1.2-metre square 
loop of anodised aluminium tube, manually tuned by a 
capacitor housed in a control unit at the base of the 
loop, the whole being mounted on a two-section 
fibreglass support mast giving an overall height of 
approximately 3.5 metres. A base plate, guys and guy 
anchors are supplied with the mast and the complete 
antenna packs into a carrying case. A bracket for 


mounting the antenna on the front bumper bar of a 
Land Rover or similar vehicle, is also available; this is for 
use only when the vehicle is stationary. =e 

Operation entails setting the capacity tuning control 
to a position indicated by a tuning graph on the control 
box and then tuning for maximum indication on a small 
tuning meter. The meter incorporates a Beta light so 
that it can be seen in darkness; a swivel cover obscures 
the light when tuning is completed. 


RA 972 VHF Broadband Whip 


The RA 972 is a broadband, centre-fed, vertical whip 
antenna designed to cover the military vhf range of 30 to 
80MHz without an antenna tuning unit; it can be used 


RA 905 antenna system 


RA 990 mounted on Land-Rover 


with frequency hopping or other spread spectrum radio 
systems. 

The antenna is made of epoxy resin reinforced 
fibreglass with a steel shock spring between whip 
element and base flange. It is suitable for mounting on 
either armoured or soft-skinned military vehicles and is 
fixed by means of a bolt-down flange. 

The antenna’s vswr is better than 3 to 1 over the 30 
to 80MHz range and, because of the centre-fed 
arrangement, is somewhat less dependent on the 
ground plane than is the case with an end-fed 
configuration. 

The antenna is fed via a 50-ohm ‘N’ type connector in 
the underside of the base flange. 

The whip element is in two sections which screw 
together, the diameter being 20.5mm at the bottom and 
6mm at the top. Total weight is 1.67kg. 


DIFAN antenna 
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RA 951 antenna 


RA 943 log periodic 


RA 990 Broadband VHF Whip 


The RA 990 is a broadband whip antenna designed for 
mobile frequency hopping applications in the 25MHz to 
1GHz band. 

The antenna comprises a base unit supporting a 
3-section copper-plated steel whip giving an overall 
antenna height of 3.1 metres when mounted on a 
vehicle wing. The ship sections are reactively loaded to 
produce a uniform impedance and the antenna is said 
to show a gain over the band at least as good as that of 
a tuned quarterwave monopole. 

In addition to the mobile role, the antenna can be 
mounted on a ground spike, remote from the radio, and 
be elevated on a mast. 


RA 1001 Series DIFAN Antennas 


The DIFAN antenna is designed to provide sky-wave 
propagation over short/medium/long distance paths. It 
is supported by a single mast and is available as either a 
fixed or transportable unit. 

It comprises a radiating system of three pairs of 
travelling wave antennas linked to a terminating load by 
a fourth pair of wires similar to the radiating elements. 
This method of termination brings the impedance of the 
load very close to that of the radiators, The resulting 
shape is a star configuration of four delta elements with 
a common apex, the input being at the base of the 
deltas. 

The characteristic lobes radiated from each travelling 
wave element are made to combine, in phase, for 
upwards radiation, resulting in an antenna which 
provides high-angle radiation over a substantial 
bandwidth. The polarisation is complex, being pre- 
dominantly horizontal for the high-angle lobes at the 
lower frequencies while at higher frequencies there is 
substantial vertically polarised low-angle radiation. 

No ground screen is required. The antenna elements 


are approximately 1.8 metres above ground to allow 
easy access for maintenance work. 

The antenna is supplied in two versions: fixed station 
and transportable. Both operate from 1.6 to 30MHz 
when used for reception purposes. 


Sectional Rod Antennas 


Sectional rod antennas are available in three standard 
sizes which are all NATO codified. Designed as flexible 
whip antennas for use with military equipments, all have 
the same well-proven rolled thread for joining sections 
and are thus mechanically interchangeable. Antennas 
are usually made up of one top, one middle and two 
bottom sections for maximum height. Rods will directly 
interface with a flexible base for vehicle mounting or, 
with adaptors, to telescopic masts. 

These are believed to be the most widely-used 
armoured fighting vehicle whips in production and are 
also used extensively in fixed stations. 


NATO stock numbers 

1.3m steel type F rod 

Section 1: 5985-99-949-1 166 
Section 2: 5985-99-949-0985 


Section 3: 5985-99-949-0995 
1m steel rod 
Section 1: 5985-99-630-8455 


Section 2: 5985-99-630-8456 
Section 3: 5985-99-630-8457 
1m fibreglass rod 


Section 1: 5985-99-649-8138 
Section 2: 5985-99-649-8139 
Section 3: 5985-99-649-8140 


Various mountings and accessories are available 
NATO numbers are: 

Case carrying: 5985-99-102-3666 

Antenna base number 31: 5985-99-652-2708 

Universal adaptor: 5820-99-949-1077 
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Tactical VHF/UHF Discones 


This family of broadband, tactical, omni-directional 
discones can be used to cover the frequency range 
30MHz to 1.1GHz, either for general communication 
links or for surveillance purposes. 

The RA 959 covers 30 to 90MHz and consists of six 
1.08-metre single-section element rods and the cone of 
eight 2.08-metre two-section elements. The performance 
between 30 and 40MHz can be enhanced by changing 
the cone configuration to four three-section elements of 
3.08 metres. Weight is 5.9kg including carrying bags. 

The RA 966 covers 90 to 400MHz and consists of six 
single-section 370mm rods with eight 1.08-metre cone 
rods, Weight is 5.5kg including carrying bags. 

The RA 973 covers 200 to 900MHz and consists of six 
200mm elements with eight 525mm cone elements. The 
standard antenna kit is supplied with 15 metres of 
RG213 cable dnd the total weight is 5.1kg, including 
carrying bags. 

The RA 974 covers 40MHz to 1.1GHz and has a solid 
disc of 240mm diameter with eight 250mm cone 


elements. The standard antenna kit is supplied with 15 
metres of RG 213 cable. Total weight is 5.1kg, including 
carrying bags. 

Power handling of the antennas is determined by type 
of coaxial cable and connector, which may be either 
BNC orN. 


Whip Antennas 


Racal whip antennas are folding manpack and 
vehicular high-tensile tubular steel units for a wide 
range of military uses. They are available in three types: 
with self-erecting, easy-entry rolled and domed ends 
with multi-strand rubber cord springs, where the 
operator is required only to hold the bottom section, 
drop the remaining sections, and the antenna snaps 
together ready for use; or with rolled and domed ends 
for erection with stainless steel retaining wire; or with 
plain-ended tubes with stainless steel retaining wire. 
Folding whip antennas are manufactured to the 
specific requirements of the radio set manufacturer or 
military design authority. Folded and extended lengths, 


number of sections and types of end-fitting can be 
varied to suit customers. Seven standard tube diameters 
cover most requirements and ensure the degree of 
taper necessary for satisfactory performance and 
appearance. 


TECHNICAL SPECIFICATION 

HC chrome molybdenum steel tube 

minimum tensile 75 tsi (118kg/mm?) 

copper-plated, stove-enamelled olive drab colour 298 to 
BS381C 

Antennas: available from 1.2-4.26m extended length 
NATO stock numbers 

3m, 7-section version: 5985-99-91 1-0960 

2.4m, §8-section version: 5820-99-104-1523 
5985-99-106- 0480 

1.6m, 5-section version: 5820-99-103-7625 

1.2m, 5-section version: 5820-99-1 17-4217 


and 


Manufacturer 
Racal Antennas, Southampton. 


Racal-Tacticom 


BCC 540B HF Automatic Antenna 
Matching and Tuning Unit 


The BCC 540B (100 watts pep) is an automatic antenna 
matching and tuning unit intended primarily for use in 
armoured or soft-skinned vehicles equipped with 
end-fed rod or whip antennas, It can be used over the 
1.5 to 30MHz frequency range and will tune a 2.4-metre 
antenna over that range, achieving a vswr of better than 
1.5 to 1 up to 20MHz and less than 2 to 1 from 20 to 
30MHz 

The BCC 540B will also tune dipole antennas with 
vswrs not exceeding 3 to 1 at the operating frequency 
over the whole frequency range of 1.5 to 30MHz. 
End-fed rod or whip antennas are connected to the 
BCC 540B by a high-voltage (ptfe insulated) terminal. 

All tuning and matching functions are carried out 
automatically by sensing the antenna impedance at the 
required frequency and converting it to 50 ohms, 
the characteristic impedance of the coaxial input 
connection from the transmitter. No frequency setting, 
range switching or antenna impedance information is 
required, and no provision is made for manual 
operation. 

A novel technique is used in the BCC 540B to achieve 
rapid tuning over the range. No motors, gearboxes or 
other mechanical parts are used, and the values of 
variable shunt and, series reactive elements are 
adjusted in a number of discrete steps selected by 
relays. Binary logic is employed to control the relays 
from a custom-designed integrated circuit chip. 

Average tuning operations of the BCC 540B are 
completed in '/, second, with a maximum tuning time of 
/, second for the largest possible tuning excursions. 


STATUS 
In service worldwide. 


TECHNICAL SPECIFICATION 
Temperature range 
operating: -40 to + 55°C 
storage: -40 to + 66°C’ 
Height: 210mm 

Width: 140mm 

Depth: 321mm 

Weight: 6kg 


OPERATIONAL SPECIFICATION 
Relevant clauses of DEF-133, L3 


BCC 543 VHF Automatic Antenna 
Matching and Tuning Unit 


The BCC 543, UK MoD type number TN402, is a vhf 
automatic antenna matching and tuning unit (aamtu) 


Rediffusion Radio Systems 


ACU25/26 Automatic Antenna Coupling 
Unit 
The ACU25 is an automatically-controlled antenna 
coupler designed to match antennas from 5-metre 
whips to 50-metre long-wires over the frequency range 
1.6 to 30MHz (2.5 to 30MHz in the case of a 3-metre 
whip). 

The operator simply selects the working frequency on 
the transmitter/receiver and then presses the ‘tune’ 
button momentarily to initiate the tune sequence in the 


VRA 549 


and was Claimed to be the first fully automatic unit of its 
kind. It is primarily intended for use in armoured or 
soft-skinned vehicles equipped with a 2.4-metre end-fed 
antenna, but can also operate with many other types of 
antenna such as those used in aircraft, helicopters, 
naval vessels and fixed stations. 

The aamtu can be used over the entire working 
frequency range of 30 to 76MHz and, within certain 
limits, will tune the antenna whether it presents 
a capacitive or inductive impedance. Tuning and 
matching is carried out automatically by sensing the 
antenna impedance at the required operating frequency 
after initiation by the operator. No frequency setting, 
range switching or antenna impedance information is 
required and so no provision is made for manual 
operation by remote push-button. The unit will, in 
general, complete its entire cycle of operation in under 
two seconds. 

In addition to normal matching and tuning, the unit 
introduces a high degree of selectivity into the antenna 
circuit, resulting in a number of improvements in the 
overall performance of a vhf radio station. For example, 
the receiver is made more immune to unwanted 
interference, particularly from other transmitters oper- 
ating nearby, while the transmitter shows a considerable 
improvement in the radiation of unwanted signals and 
harmonics. As a result of the improvement in both the 


coupler. When the antenna has been properly tuned, 
the coupler will present a purely resistive 50-ohms load 
to the transmitter. If the coupler is unable to tune out the 
mismatch, a ‘fault’ indicator will light up at the 
transmitter. 

Designed to military standards, the ACU25 is 
packaged in a heavy-gauge, welded aluminium case 
and is suitable for a wide range of applications in 
vehicle, base-station or marine roles. All the active 
coupler logic circuits, servo amplifier and the related 
power supply elements are contained in one plug-in 
circuit board. 

The ACU25 can monitor continuously the state 
of tune of the antenna over a small range and 


receiver and transmitter, two stations can be operated 
on a common site. Specifically for tactical mobile 
purposes, transmission and reception on different 
channels can take place at the same time, giving full 
duplex Operation, which may not have been possible 
previously. The BCC 543 allows a frequency separation 
of only eight per cent between two radio stations 
operating simultaneously with a 2-metre antenna 
spacing. 

The rf power required for tuning is normally 3 to 6 
watts, but once the unit is tuned this can be increased to 
50 watts. The vswr presented by the aamtu to the 
transmitter is normally better than 1.2 to 1 with reference 
to 50 ohms. 

The unit will operate from de supply voltages within 
the 22- to 32-volt range with a negative earth. Tuning is 
initiated by connecting the rf and de supplies and 
subsequent tuning takes place when the dc supply is 
interrupted, for example, by a push-button. 


STATUS 
In service with the British Army and other armed forces. 


VRA 549 400-watt Automatic Antenna 


Matching and Tuning Unit 
Designed for use with the TA4034 hf linear amplifier, the 
VRA 549 automatic antenna matching and tuning unit 
will tune and match dipole whip antennas over the 
entire 2 to 30MHz frequency range. 

Tuning and matching are carried out automatically. 
No frequency setting, range switching or antenna 
impedance information is required. From initiation by 
the operator the unit will complete its tune cycle in a 
maximum of 1'/, seconds ('/, second nominal). 

The techniques of fast tuning using relays are similar 
to those used in the BCC 540B, an alternative 100-watt 
version. High efficiency is obtained throughout the 
frequency range, and no operator controls are required. 

The VRA 549 is housed in a sealed aluminium case ° 
designed to satisfy British military specifications and 
other relevant British standards. The case is internally 
desiccated and fitted with pressure-retaining screws 
and two pressure plugs to enable it to be dried and 
resealed. 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


automatically retunes whenever the vswr exceeds 2 to 1. 

The ACU26 is identical to the ACU25 except that it is 
housed in a sealed, weatherproof case for deck 
mounting. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Antenna matching capabilities 

3m whips: 2.5-30MHz 

5-12m whips: 1.6-30MHz 

15-50m long-wires: 1.6-30MHz 

Power handling: 150W 

Input impedance: 50 ohms nominal 

Tuning accuracy: 1.5:1 vswr max after tuning 


Rf tune requirement: 20W minimum; 50W max 

Tune cycle: 30s max incl ‘home’ time 

Power supply: 12 or 28V dc 

Temperature range 

operating: -30 to + 65°C 

Relative humidity 

operating: up to 95% at +50°C for 48h 

Environment: sealed in rugged case for exposed 
installation to withstand driving rain 

Shock and vibration: designed to military standards 


Common Aerial Working System 


The common aerial working system combines the rf 
power of several transmitters on a ship enabling 
simultaneous transmission from a single antenna. Its 
ultra linearity means that the integrity of individual 


transmissions is not affected and the interference 
generated by the combining system is not greater than 
that typically generated by the vessel's structure. The 
system has no constraints upon the frequency spacing 
of transmitters and a system can be designed for any 
number of users. Variations of power in one channel 
have no effect on other system users. The unit is 
inherently broadband enabling it to support spectrum 
use and can be interfaced with any broadband antenna 
array with either single or multiple port entry. 


Manufacturer 
Rediffusion Radio Systems, Crawley. 


ACU25 
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Aiken 


CU-1382H and CU-—2289 Antenna 
Couplers 

The CU-1382H and CU-2289 are receiving multi- 
couplers for linking a single antenna with up to eight or 
sixteen receivers respectively. Covering the 2 to 32MHz 
frequency range, the units are designed for operation in 
severe rf environments. Both meet MIL-STD-461, and 
are available in Tempest packaging. 


MC 4002, 5002 and 5012 VHF/UHF 
Couplers 
MC 4002 and MC 5002 are receiving antenna couplers. 
The first operates over the frequency range 20 to 
500MHz, and the second from 20MHz to 1GHz. 

The MC 5012 provides 12 outputs in the 20MHz to 
1GHz range. 


Manufacturer 
Aiken Advanced Systems Inc, Alexandria, Virginia. 


Andrew Corporation 


747CD Series Transportable Antennas 


The 747CD series log-periodic antenna is designed for 
short-, medium- and long-range communications with a 
frequency range of 2 to 30 or 4 to 30Mtz. A set of tools 
and winches and a special erection fixture are provided 
with the system. The variable take-off angle array 
configuration is suitable for applications where com- 
munication over varying distances is required. 


794 Series Monocone HF Antenna 


The 794 series monocone antennas have been 
designed for high-power area coverage transmission 
and are suitable for shore/ship, ground/air and hf 
broadcast applications. The frequency range is claimed 
to permit use of the optimum frequency for any distance, 
while the radiation patterns are suitable for skywave 
propagation at medium and long ranges, supplemented 
by groundwave propagation at short ranges. 


1703 Series HF Log-periodic Antennas 


Series 1703 point-to-point antennas transmit and 
receive on hf over arange of between 1200 and 6500km. 
Antenna gain is concentrated at the best elevation 
angles for circuits of this length, and the angle remains 
virtually the same regardless of the communications 
frequency used. The 4 to 32MHz range of the largest 
antenna encompasses all frequencies required on 
nearly any long-haul circuit, while circuits which do not 
require the full range can be supplied with a smaller, 
more economical antenna with low-end coverage to 4.6, 
5.4 or 6.5MHz. 

The antennas in this series can withstand winds up to 
161km/h. 


1765 HF Broadband Dipole Antennas 


1765 hf broadband antennas are designed for direct 
replacement of existing families of narrow-band dipole 
antennas. 

The 1765 series requires no tuning or loading 
circuitry. This permits the antennas to be completely 
compatible with multi-channel fixed-tuned radios as 
well as frequency agile synthesised hf radio equipment. 
Elimination of the coupler inherently permits a stronger 
signal level to be transmitted/received. 

Windload is 225km/h (no ice) and 80.5km/h (12.7mm 
radial ice). 


1794 Series Monocone HF Antennas 


The 1794 series of monocone antennas is claimed to be 
the first vertical omni-directional series of antennas to 
radiate all hf frequencies effectively. It has high-power 
area coverage transmission, and is suited to shore-to- 
ship, ground-to-air and hf broadcast communications. 
The radiation patterns are suitable for sky-wave 
propagation at medium and long ranges supplemented 
by ground-wave propagation at short ranges. 

With a simple tower support the series has a vswr of 
less than 2 to 1. Five frequency ranges are available: 2 to 
32, 2.4 to 32, 2.8 to 32, 4 to 32 and 5.6 to 32MHz. 


Transmission oe 


to Transmitter 


1765 hf dipole general appearance 


2001 Series Elliptically-polarised 
Broadband Antennas 


The 2001 series antennas were developed to provide 
the radiation characteristics for reliable short- to 
medium-range communications. Communication per- 
formance beyond that achieved with either vertically- or 
horizontally-polarised antennas is possible. 


2004 Log Periodic HF Antenna 


The 2004 rotatable antenna is suitable for installations 
where space is limited or concealment required. Its 
height is either 7 or 10 metres and its turning radius 8 
metres. 

The antenna is mounted on a self-supporting 
articulated or guyed tower. This model is designed for 
power handling of 5kW average. 


STATUS 
In use world-wide. 


2701 and 2702 Series Log-periodic HF 
Antennas 


Series 2701 and 2702 hf antennas have eight graduated 
frequency ranges which avoid excess bandwidth at the 
low frequency end of the spectrum. 

The log-periodic array and its suspension system are 
made to an exact length so that no calculation, cutting 
or adjustment is required for erection on level land. 
Built-in adjustment points permit erection on uneven 
terrain without modification. Disassembled towers bolt 
together simply in the field to form 3- and 6-metre 
sections which are light enough to be moved about 
easily. With an erection fixture as an accessory, these 
sections can be erected without a crane. 

Windload in both cases is 161km/h. 


2726 Series Log-periodic HF Antennas 


The 2726 series of antennas is a family of monopole 
log-periodic arrays, with a broad-band of hf frequencies 
extending down to 2.5MHz. The antennas transmit or 
receive point-to-point communications or sectorial 
broadcasts. 

Radiation patterns, characterised by a high-gain lobe 
directed close to the horizon, are nearly constant at all 
operating frequencies. The vertical beamwidth gives 
high directive gain and a range of take-off angles for 
varying ionospheric conditions. Side and back lobes 
are virtually absent which minimises off-path inter- 
ference produced and received. 

Four models are available: two cover the entire 2.5 to 
32MHz band (one for receiving only and the other for 
receiving and transmitting) and two cover the 3.5 to 
32MHz band (one for receiving only and the other for 
both receiving and transmitting). Windload is 193km/h 
(no ice) and 161km/h (12.7mm radial ice) 


2731 Series Rotatable Log-Periodic 
Antennas 


The 2731 series antennas are comprised of wire 
radiators on a strong support structure. These radiators 
are full electrical length and designed to provide very 
high efficiency. The radiator curtains are also offered in 
versions with optional electrical loading, permitting 
operation down to 2MHz, with reduced efficiency and 
with the pattern tending to become high angle 
omni-directional. 


2753 Series Conical Monopole 
Antennas 


The 2753 conical monopole antenna series replaces the 
753C equipment, providing a number of improvements 
in specification. 
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All versions are of the same configuration, differing 
only in size. The radiating structure is in the form of a 
cage supported by a central tower. The lower part of the 
antenna forms a compensating inductive stub in shunt 
with the feed terminals. This arrangement keeps the 
structure at dc ground potential, thereby eliminating the 
need for a base supporting insulator or for isolation 
of any required lighting circuit. The antenna is 
supplemented by a radial ground screen composed of 
soft-drawn copper wire. 


3000 Series Spira-Cone Broadband 
Multi-mode Antennas 


The patented spira-cone uses a four-arm concial 
logarithmic spiral with interleaved wire elements. It is 
designed for medium- to long-range shore-to-ship and 
ground-to-air applications. 

The 3000 series antennas employ horizontal elliptical 
polarisation. The antennas are log-periodic, spiral 
arrays, supported on a single, central, guyed tower for 
simplicity of installation. The apex of the hexagonal 
cone points toward the ground, and its height above the 
ground determines the take-off angle of the main 
(lowest) lobe. Depending on the feed option selected, 
up to three transmitters can radiate through the 
antenna simultaneously without any frequency restric- 
tion or tuning networks. 


3065 Series Broadband Dipole 
Antennas 


The 3065 series antennas are based on the original 
full-size broadband hf 1765 antenna. The 3065 is more 
compact than the 1765 for a given low frequency cut-off. 


Antenna Products 


CMV-230/330/430 Omni-directional 
Monopoles 


CMV-230/330/430 are broadband omni-directional, 
vertically polarised conical antennas. They are fixed 
station devices suitable for short-range ground-wave 
circuits and medium- to long-range sky-wave circuits. 
Military nomenclature of the CMV-230 is AS-3186/FRC. 


DC-30/2250 Aviation Antennas 


The DC-30/2250 aviation antennas are designed for 
ground-to-air communications in the vhf and uhf 
frequency bands. The antennas cover selected bands in 
the 30 to 4000MHz frequency range. 


DPV-—33/40 Collinear Aviation Antennas 


The DPV-33/40 collinear aviation antennas are de- 
signed for ground-to-air communications and consist 
of one or more vertically polarised omni-directional 
dipole elements. These antennas cover both the vhf and 
uhf frequency ranges. Dipole elements are mounted 
one above the other on a common axis and are sealed 
in a single fibreglass radome that provides both 
mechanical stability and environmental protection. 


LPH-1 Rotatable Horizontal 
Log-periodic Antenna 

The LPH-1 (military type AS-3520/F) lightweight rotat- 
able horizontal log-periodic antenna, produced to US 
Air Force specifications, is used where limited space 
and difficult access are encountered. The LPH-1 system 
is supplied with a 18.3-metre tower. The rotator is 
controlled remotely to seek any azimuth, with lights 
indicating the antenna heading. 


STATUS 
Also distributed by Racal Antennas. 


LPH-—24/30 Rotatable Log-periodic 
Antennas 


The LPH-24 and LPH-30 rotatable log-periodic an- 
tennas are designed for medium- to long-range hf 


This is achieved by frequency extension techniques 
which maintain high electrical efficiency. 


4094 Series Omni-directional 
Transportable Antenna 


The type 4094 is a vertically-polarised omni-directional 
hf broadband antenna. It is suitable for locations where 
ground area is limited and rapid deployment is 
important. 


Type 55070 Airborne Antenna 


The type 55070 airborne antenna for air-to-ground 
communications systems is available in specific band- 
widths covering frequency ranges from 0.8 to 13GHz. 
Radiation patterns are typical of a quarter wave 
monopole overground with a gain of 5dBi, depending 
on ground plane to which it is mounted. Its silhouette 
design minimises drag to withstand air speeds up to 
Mach 2. 


Type 57756 Discone Antenna 


The type 57756 discone antenna provides omni- 
directional azimuth coverage in the L to S band 
frequency range. The antenna is designed for reliable 
operation under severe environmental conditions. It is 
suitable for monitoring applications or as a base 
station antenna for ground-to-air communications and 
telemetry. 


Type 63305A—5 Bifilar Helical Antenna 


The type 63305A-5 bifilar helical is a rugged, field- 
transportable antenna operating in the 245 to 315MHz 
band for satellite communications. The breakdown 


communications circuits. Their gain, azimuth selection 
and power characteristics allow communications be- 
tween a fixed station and mobile stations such as ships, 
aircraft, or tactical deployments. 

The military nomenclature of 
AS-2978/GRC. 


the LPH-24 is 


STATUS 
Also distributed by Racal Antennas. 


LPH-—89 Log-periodic Antenna 


The LPH-89 (military type AS-3482/GRC) is a heavy 
duty, 4 to 30MHz rotatable log-periodic antenna, 
produced to US Air Force and Navy standards. The 
top-mounted rotator can seek any selected azimuth 
within 1 minute, allowing rapid acquisition of a 
mobile communications target. A base-mounted balun 
matches the 200-ohm antenna to a 50-ohm input. 


STATUS 
Also distributed by Racal Antennas. 


LPM-—28/3030 VHF Log-periodic 
Antennas 


The LPM-28/3030 vhf dual polarised log-periodic 
antennas with two independent outputs are designed 
for rf reception in extremely hostile environments. They 
are available in mast-mounted versions with either a 
powered or manual pedestal, or in ‘back-mounted’ 
configurations for single directional coverage. 


Manual and Pneumatic Telescopic 
Masts 


The manual (types MM 714, 715, 716 and 798) and 
pneumatic (types PM 456, 457, 458, 459, 476, 477, 478 
and 479) masts can be used to support many types of 
antenna including microwave units, whips, dipoles, 
uhf/vhf log-periodics etc. In both variants, the rate of fall 
during retraction is controlled by a pneumatic damping 
system. Masts in the series can be vehicle-mounted. 

Extended heights range from 6.8 metres (PM 459) to 
17 metres (PM 458) and headloads from 45kg (PM 456) 
to 7kg (MM 714). 


construction allows quick assembly from a storage size 
of approximately 510 x 1020 x 1020mm. A motorised 
positioner is available. 


Type 63705 Parabolic Grid Antenna 


The type. 63705 is a ruggedised parabolic grid antenna 
operating in the 1.4 to 1.7GHz frequency band. 
The antenna is typically used for mse _ battlefield 
communications. 


Types 103730 and 103731 Parabolic 
Antennas 


The types 103730 and 103731 are, respectively, 
305mm- and 760mm-diameter, transportable parabolic 
antennas for ground mobile battlefield applications in 
the 4.4 to 5GHz frequency band. The antennas feature 
rugged socket mount feeds for quick field assembly and 
compact storage. 


Type 171290 Tactical Earth Station 
Antenna 


The type 171290 is a portable, rapidly deployed 1.2 
metre earth station antenna. It incorporates an 
integrated feed, reflector, ground mount and 
packaging system specifically designed for transmit/ 
receive systems operating in Ku band. The aluminium 
mount assembly forms an integral packing frame and 
when deployed enables horizon to horizon coverage 
worldwide. 


Manufacturer 
Andrew Corporation, Orland Park, Illinois. 


R-303 Half Rhombic Antenna 


The R-303 is a directional half rhombic covering the 30 
to 88MHz frequency band. It uses a 9.1-metre telescopic 
mast. The mast allows the operator to assemble and 
erect the antenna quickly. The R-303 can also be rapidly 
lowered, repacked and transported to a new site. 

All components of the system are packed in a 
carrying bag, with positive location for baluns, coaxial 
insulator, stakes, etc. The telescopic mast is enclosed in 
a separate bag. 

The system is designed for high-level electrical 
performance and resistance to weather. 


SPR-230 and SPR-—330 Log-periodic 
Spiral Antennas 


The SPR-230 and SPR-330 horizontal log-periodic 
spiral antennas are high take-off angle broadband hf 
antennas “designed for fixed station installation for 
short- to medium-range circuits. Frequency coverage is 
from 2 to 30MHz (SPR-230) and 3 to 30MHz (SPR-330): 
curtain diameter is 76 and 51 metres respectively. US 
military nomenclature is AS-3476/G for the SPR-230, 
and AS-3477/G or AS-3478/G for the SPR-330. 


TS—16 Remote Tower 


The TS-16 remote transmitter/receiver tower is designed 
to support vhf and uhf antennas for ground-to-air 
communications at airports in up to 160km/h winds with 
12.7mm radial ice. 

The tower comes in 3- and 6-metre welded sections 
and can vary in height from 3 to 45.4 metres. Up to 18.3 
metres the tower is available in either a guyed or 
self-supported configuration. Over 18.3 metres the 
tower is a guyed configuration. The associated ladder is 
in accordance with OSHA requirements and the safety 
climbing rail meets Interim US Federal Specification 
RR-S-00 1301. 


Manufacturer 
Antenna Products Corp, Mineral Wells, Texas. 


BR Communications 


BR-7057 Fast Tuning Automatic 
Antenna Coupler 


The BR-7057 will match the 50 ohms output of any hf 
transmitter with an output power up to 150 watts. The 
unit is capable of memorising and storing data 


describing the impedance correction necessary to 
match all frequencies in the hf band from 1.6 to 30MHz. 
It is suitable for frequency hopping and spread 
spectrum receivers. All power, rf and control signals are 
multiplexed on the coaxial cable which may be up to 76 
metres in length. The BR-7057 uses impedance 
detectors and a microprocessor algorithm to measure 
the antenna impedance and calculate the L-C matching 
network values required for a 50 ohms match. It is 


designed for installation in uncontrolled operational 
environments and is housed in an atr package which 
weighs 7kg. 


Manufacturer 
BR Communications, Sunnyvale, California. 


C & S Antennas 


TH320/400 Tactical Satellite Antennas 


The TH320 and TH400 satellite antennas are designed 
for use with a compact, lightweight, rapidly deployed 


satellite communications system. The units have a gain 
of 8dBi which can be raised by using a phased array kit. 
The system is less than 533mm long in its storage bag 
and weighs only 2.25kg. 
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Manufacturer 
C & S Antennas, Reston, Virginia. 


CHU Associates 


CA-—500DC UHF Omni-directional Array 


The CA-500DC is a rugged, lightweight dipole array 
which provides vertically polarised, omni-directional 
coverage for medium power use in the 400 to 550MHz 
frequency band. 

The antenna is a two-element collinear array, 
enclosed and sealed within an epoxy fibreglass radome. 
It is untuned and operates over its entire frequency 
range with a vswr on 50 ohms of less than 1.6 to 1, at 
average power levels to 2kW. 

CA-500DC is designed to meet the requirements of 
MIL-T-17113 for shock and MIL-STD-167 for vibration, 
and to withstand windloads to 190km/h. 


CA-—500MU Multi-unit UHF Assembly 


The CA-500MU is a multi-function antenna assembly 4.2 
metres tall. 

The base-mounted assembly consists of three 
independent omni-directional arrays which provide 5dB 
gain for the uhf communications, drone control and 
iff frequency bands. A US Navy Type B wind 
speed/direction equipment mounts atop the 44kg 
fibreglass structure. The four input connectors are 
recessed in the base of the sealed unit. 

Each vertically polarised collinear array contains two 
cylindrical radiating elements parallel-fed to obtain a 
moderate upward beam-tilt for reducing ground 
reflections, The uhf communications and drone control 
antennas also provide overhead coverage to eliminate 
the cone of silence normally existing along the antenna 
axis. The minimum isolation between antennas is 25dB. 


STATUS 
Proven in military environments. 


CA-1075 Helical Monopole Antenna 


Model CA-1075 is a 4.6-metre omni-directional helical 
monopole transmitting/receiving antenna which is 
tunable in the one-quarter wavelength mode over the 2 
to 6MHz frequency band with an input vswr of less than 
2 to 1 0n 50 ohms and a system efficiency greater than 
25 per cent. It can also be operated from 6 to 30MHz in 
the higher order three-quarter wavelength mode. 
CA-1075 has been qualified to meet MIL-S-901C for 
Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class ll 
equipments. Its military nomenclature is AS-2875/SRC. 


CA-1076 Helical Monopole Antenna 


The CA-1076 is a 2.4-metre omni-directional helical 
monopole transmitting/receiving antenna which is 
tunable in the one-quarter wavelength mode over the 6 
to 30MHz frequency band with an input vswr of less than 
2 to 1 on 50 ohms. The system efficiency is greater than 
25 per cent. 

CA-1076 has been qualified to meet MIL-S-901C for 
Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class ll 
equipments. Its military nomenclature is AS-2876/SRC. 


CA-1079 VHF/UHF Multi-channel 
Antenna 


Model CA-1079 is a low-power, general-purpose 
communications antenna for applications where vhf 
and uhf channels are to be used simultaneously. 
Various combinations of radiators, enclosed in a single 
housing, provide independent, broadband, vertically 
polarised coverage. Use of this antenna in multi- 
channel communications systems is claimed to reduce 
the total space requirements substantially and improve 
the overall system performance significantly. 

CA-1079 is used in ground-to-air and ground-to- 
ground communications. Because of its inherent 
broadband characteristics the unit is relatively insen- 
sitive to its mounting location and the surrounding 
environment. It has been designed to meet MIL- 
STD-167, Type | vibration; and the service conditions of 
MIL-STD-810B. 


CA-1080A Broadband UHF Antenna 


Model CA-1080A is an omni-directional uhf antenna 
with two independent broadband communications 
channels. Channel Aconsists of a two-element collinear 
array which provides a nominal half-power beamwidth 
of 30 degrees. Channel B is a single-element radiator 
with a nominal beamwidth of 60 degrees. 


CA-1080A has been qualified to meet MIL-S-901C for 
Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class |I 
equipments. Its military nomenclature is AS-2877/SRC. 


CA-1085 Omni-directional Array 


Model CA-1085 is a medium-power dipole array which 
provides broadband, omni-directional coverage for 
general-purpose communications use. The zenith 
radiation pattern has null-fill to 30 degrees elevation to 
give gapless ground-to-air communications, 

The antenna is a collinear array of eight radiating 
elements enclosed and sealed within an epoxy fibre- 
glass radome. 


CA-1094A DF Antenna 


CA-1094A is a hand-transportable broadband rotating 
antenna system designed to enable direction finding on 
radio signals in the 30MHz to 1GHz frequency band. The 
unit is a null-determining system which uses the two 
sharp nulls of a figure-of-eight pattern for resolution of 
direction ambiguity and coarse direction finding. 
Operation is divided into three frequency bands: 
500MHz to 1GHz, 150 to 500MHz and 30 to 150MHz. 

The df antenna system consists of radiating and logic 
modules, three pairs of telescoping untuned antenna 
probes, a rotating ground plane assembly, a drive 
assembly, an antenna remote-control unit, intercon- 
necting cables, and an operation manual. 

This antenna has been designed and constructed to 
meet all service conditions of MIL-E-16400F for Class | 
equipments. 


CA-1123 Omni-directional Dipole 


Model CA-1123 is a base-mounted broadband dipole 
antenna which provides vertically polarised, omni- 
directional coverage over the 30 to 76MHz frequency 
band for power levels to 800 watts. It is sealed within an 
epoxy fibreglass radome for prolonged use in a marine 
shipboard environment. 

CA-1123 (military nomenclature AS-3226/URC) is 
designed to meet MIL-S-901C for Grade A shock; 
MIL-STD-167, Type! vibration; and all service conditions 
of MIL-E-16400F for Class Il equipment. A companion 
model, the CA-1124 (AS-3227/URC), is for operation up 
to 100 watts. 


CA-1128 Multi-channel Antenna 


Model CA-1128 is a general-purpose communications 
antenna for use when vhf and uhf channels are to be 
operated simultaneously. Utilisation of a new design 
permits operation in both frequency bands using a 
common radiating element. 

The antenna is a base-mounted, broadband dipole 
unit which provides vertically polarised, omni-directional 
coverage over both operating bands. It is available in a 
family of sizes depending on the number of signal 
channels desired. 

CA-1128 is designed to meet the shock requirements 
of MIL-STD-810B, and MIL-STD-167, Type | vibration. 
The antenna can be supplied with a top-mounted 
aircraft obstruction light. 


CA-1139 Multi-channel Antennas 


The CA-1139 series is a family of lightweight, low-power 
dipole antennas for general-purpose communications 
use in the 115 to 162MHz frequency band. These 
assemblies are intended for use where independent, 
broadband, multi-channel operation is required. The 
series offers configurations with two to five channels. 

CA-1139 series antennas are designed to meet 
MIL-STD-167, Type! vibration and the service con- 
ditions of MIL-STD-810B. A companion model, the 
CA-1140, is used in the 225 to 400MHz range and offers 
configurations with two to six channels. 


CA-1140 UHF Low Power Multi-channel 
Antennas 


The CA-1140 series is a family of low power dipole 
antennas for the 225 to 400MHz frequency band. The 
assemblies are intended for use where independent, 
broadband multi-channel operation is required. The 
minimum configuration is 165cm tall and has two uhf 
channels; the maximum configuration is 550cm high 
and provides six independent channels. Each radiator 
is broadband and covers the entire band without 
tuning. Each channel has a separate input and can 
handle powers up to 50 watts. The minimum isolation 
between channels is 30dB. 


CA-1140 antennas meet MIL-STD-167, Type | vi- 
bration requirements and MIL-STD-810B. 


CA-1400 UHF Omni-directional Arrays 


The CA-1400 series of antennas is a family of 
lightweight,low-power dipole arrays for general-pur- 
pose communications use in the 225 to 400MHz 
frequency band. Units are available from a single dipole 
element with a gain of 1.5dBi to an eight-element array 
with a gain of 8dBi. 

The antennas are parallel-fed, broadband, multi- 
element collinear arrays which provide vertically polar- 
ised, omni-directional coverage for power levels up to 50 
watts. They are untuned and operate over their entire 
frequency range with a vswr on 50 ohms of less than 2 to 
ile 

CA-1400 antennas are constructed for operation in 
sustained winds to 240km/h and to meet the Type | 
vibration requirements of MIL-STD-167 and the service 
conditions of MIL-STD-810B. 


CA-1410 Omni-directional Array 


Model CA-1410 is a low-power dipole array which 
provides broadband, omni-directional coverage for 
general-purpose communications use in the 225 to 
400MHz frequency band. The zenith radiation pattern 
has null-fill to give gapless ground-to-air com- 
munications. 

The antenna meets the Type | vibration requirements 
of MIL-STD-167, and all service conditions of MIL- 
STD-810B. 


CA-1501LP Omni-directional Antenna 


Model CA-1501LP is a rugged, lightweight dipole 
antenna which provides vertically polarised, omni- 
directional coverage for low-power, general-purpose 
communications use in the 115 to 162MHz frequency 
band. 

CA-1501LP is designed for sustained windloads to 
240km/h and to meet the Type | vibration requirements 
of MIL-STD-167, and all service conditions of MIL- 
STD-810B. A companion model, the CA-1502LP, is 
305cm tall and weighs 12.2kg. 


CA-3018 Around-the-Mast Antenna 


Model CA-3018 is a high-power, broadband uhf 
antenna which provides vertically polarised, omni- 
directional coverage over the 225 to 400MHz frequency 
band. Its design allows it to be installed on existing Navy 
ship masts without degrading its electrical performance. 

CA-3018 has been fully qualified to meet MIL-S-901C 
for Grade A shock; MIL-STD-167, Type | vibration; and 
the service conditions of MIL-E-16400F for Class || 
equipments. Its military nomenclature is AS-1735/SRC. 

A companion model, the CA-3018H, handles up to 
5kW and is capable of surviving repeated nuclear 
overpressures of 50psi peak static intensity. A third 
model, the CA-3105, handles up to 5kW. 


CA-3038A Rotatable Shipboard 
Log-periodic Dipole Antenna 


The CA-3038A is a high-power, reduced size, 7.5 
to 30MHz, rotatable log-periodic dipole array for 
shipboard installations. The radiating elements provide 
6 to 10dB gain over an isotropic radiator for input 
powers up to 20kW pep. The vswr on 50 ohms is 
nominally 2 to 1. Azimuth beamwidth of the horizontally 
polarised antenna is 60 degrees. 

The longer radiating elements have been fore- 
shortened to reduce the array turning circle diameter to 
17.6 metres. Series reactances and top loading sections 
resonate these elements to maintain high radiation 
efficiency. 

Military nomenclature is AS-2874/SRC. 


CA-3080 Omni-directional Vertical 
Dipole 
Model CA-3080 is a small broadband antenna for 
general-purpose use in the 200MHz to 1.3GHz band. It 
provides omni-directional, vertically polarised coverage 
over the entire frequency range without tuning. It is 
intended for shipboard and similar applications. 

The antenna is designed to comply with MIL- 
E-16400F, Class Il, and its military nomenclature is 
AS-2812/SRC. 
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CA-—3085 Man Portable Satellite Link 
Antenna 


Model CA-3085 is a man portable antenna which 
provides vertically polarised omni-directional coverage 
for reception of 150, 162, 324, and 400MHz satellite 
signals. The zenith pattern of the antenna is shaped to 
provide maximum signal intensity at 30 degrees above 
the horizon. The unit is designed for portability 
and meets MIL-E-5400G for shock and _ altitude, 
MIL-STD-167 for Type | vibration, and all service 
conditions of MIL-E-16400F for Class | equipment. 


CA-3095H Broadband Dipole 


The CA-3095H is a broadband, base-mounted dipole 
antenna which provides vertically polarised, omni- 
directional coverage over the 30 to 100MHz frequency 
band. It is designed to operate in extreme military 
shipboard and ground station environments. 

CA-3095H is designed to meet the Grade A high 
impact shock requirements of MIL-S-901C; MIL- 
STD-167, Type |, vibration; and the service conditions of 
MIL-E-16400F for Class Il equipments. Its military 
nomenclature is AS-2808/SRC. 


CA-3096 Broadband Vertical Dipole 


CA-3096 is a broadband, base-mounted dipole antenna 
which provides vertically polarised, omni-directional 
coverage over the 90 to S500MHz frequency band for 
power levels to 250 watts. 

The antenna has been designed to meet the high 
impact shock requirements of MIL-S-901C, Grade 
A, nuclear air blasts of 10psi peak overpressure; 
MIL-STD-167, Type |, and all service conditions of 
MIL-E-16400F for Class ll equipment. Its military 
nomenclature is AS-2811/SRC. 


CA-3104 Submarine Satellite Link 
Antenna 


Model CA-—3104 is a ruggedised antenna designed for 
use with deep submergence submarines. It provides 
vertically polarised, omni-directional coverage of 150 
and 400Mtz satellite signals. The unit is designed to 
meet MIL-E—16400F for US Navy submarine equipment. 


CA-3106 Broadband Vertical Dipole 


Model CA-3016 is a small broadband antenna for input 
powers up to 2kW in the 225 to 400MHz frequency 
band. It provides omni-directional, vertically polarised 
coverage for military shipboard and ground 
installations. 

The antenna's design complies with all requirements 
of MIL-E-16400F; Grade A high impact shock as per 
MIL-S-901C and vibration as per MIL-STD-167. 


CA-3120 Tiitable Whip 


The CA-3120 is a 10.7-metre tall tiltable deck edge whip 
for use on LHA-1 class ships. It is installed in 
conjunction with an MT-4480/SRC (CA-3127) tilt 
mechanism, 

Two orthogonal fibreglass panels, 398mm in diam- 
eter, are attached to the top of the antenna. These 
panels act effectively to damp the structure's natural 
vibrations at frequencies encountered on board Navy 
vessels. 

The antenna consists of an aluminium radiating 
element and a fibreglass base insulator. The radiator is 
fabricated in three sections, square in cross section, 
which taper from 279mm at the base to 25mm at the top. 
The base insulator consists of four 6.4mm thick panels 
attached to the bottom of the radiator and reinforced by 
angle sections along each corner. Military nomencla- 
ture is AS-2807/SRC. 

CA-3120 has been fully qualified to meet MIL-S-901C 
for Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class ll 
equipments. 


CA-3123 Broadband Vertical Dipole 


The CA-3123 is a broadband, base-mounted dipole 
antenna which provides vertically polarised, omni- 
directional coverage over the 225 to 400MHz frequency 
band for power levels to 100 watts. It is sealed within an 
epoxy fibreglass radome, suitable for prolonged useina 
marine shipboard environment. 

CA-3123 has been fully qualified to meet MIL-S-901C 
for Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class I 
equipments. Its military nomenclature is AS-2810/SRC. 

A companion model, the CA-3124 (AS-2809/SRC), 
covers the range 115 to 162MHz. 


CA-3124 Broadband Vertical Dipole 
Antenna 

Model CA-3124 is a broadband, base-mounted, 
dipole antenna which provides vertically polarised, 
omni-directional coverage over the 115 to 162MHz 
frequency bands for power levels up to 100 watts. It is a 


rugged unit sealed within an epoxy fibreglass radome 
suitable for prolonged use in a shipboard environment. 
The unit is designed to meet MIL-S—901C for Grade A 
shock, MIL-STD-—167 for Type | vibration, and all service 
conditions of MIL-E—16400F for Class 2 equipment. 


CA-3126 Uni-directional Linear 
Log-periodic Antenna 


CA-3126 is a broadband log-periodic dipole array 
which provides uni-directional, linearly polarised cover- 
age over the 30 to 76MHz frequency band. The antenna 
is base-mounted and can be installed for operation with 
either vertically or horizontally polarised signals. 

The antenna is designed for sustained operation in 
severe marine shipboard environments. It has been 
fully qualified to MIL-S-901C for Grade A shock; 
MIL-STD-167, Type! vibration; and all service conditions 
of MIL-E-16400F for Class I! equipment. 

Antenna CA-3126 is acomponent of the AS-2813/SRC 
antenna assembly. That assembly combines the 
outputs of two CA-3126 antennas through a CA-3132 
antenna coupler to form a two-element azimuthal array. 
By pointing the antennas in opposite directions, 
effective omni-directional pattern coverage can be 
obtained in cluttered shipboard environments. 


CA-3128 Trussed Tiltable Whip 
Antennas 


The CA-3128 jis a 10.7-metre tall tiltable trussed deck 
edge whip for use on LHA-1 class ships. It is installed in 
conjunction with an MT-4480/SRC (CA-3127) tilting 
mechanism. 

The antenna is trussed to improve its electrical 
impedance characteristics. The trussing assembly 
consists of four 3.175mm diameter wire ropes, attached 
to the whip radiator at the top of the second section and 
extending down to spreaders at the base. 

A fixed-tuned matching network is provided to 
optimise the antenna vswr characteristics over the 4 to 
12MHz frequency range. This network is enclosed in an 
aluminium box which mounts at the base of the 
antenna. A wire-rope feed assembly connects the 
radiator to a feed-through insulator in the side of the 
network box. An adjacent side of the box contains a 
Type N coaxial receptacle for attachment to associated 
equipment. 

CA-3128 has been qualified to meet MIL-S-901C for 
Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class Il 
equipments. Military nomenclature is AS-2805/SRC. 


CA-3129 Trussed Tiltable Whip 


CA-3129 is a tiltable trussed deck edge whip for use on 
LHA-1 class ships, It is installed in conjunction with an 
MT-4480/SRC (CA-3127) tilting mechanism. 

A fixed-tuned matching network is provided to 
optimise the antenna vswr characteristics over the 10 to 
30MHz frequency range. This network is enclosed in an 
aluminium box which mounts at the base of the 
antenna. 

CA-3129 has been fully qualified to meet MIL-S-901C 
for Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class II 
equipments. Its military nomenclature is AS-2806/SRC. 


CA-3136 Shipborne Bow Stub Antenna 


The CA-3136 is a high-power, broadband hf antenna 
which provides vertically polarised, omni-directional 
coverage over the 10 to 30MHz frequency band. It 
is intended for general-purpose use with military 
communications equipment and is designed for pro- 
longed use in the exposed marine environment 
encountered in the bow of Navy ships. 

CA-3136, which functions as a grounded-base 
discone radiator, has been qualified to meet MIL-S-901C 
for Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class II 
equipments. Military nomenclature is AS-2865/SRC. 


CA-3138 Dual-band VHF/UHF Receiving 
Antenna 


Model CA-3138 is a broadband vhf/uhf antenna which 
provides vertically polarised, omni-directional coverage 
for receiving use. Two independent rf inputs in the base 
cover the frequency bands 30 to 150MHz and 150MHz to 
1GHz. 

For operation in the 30 to 150MHz band the entire 
structure is used as a broadband monopole. For the 
150MHz to 1GHz band, the upper half of the structure 
operates as a discone radiator. The input vswr on 50 
ohms is less than 4 to 1 at all frequencies above 33MHz. 

CA-3138 has been fully qualified to meet MIL-S-901C 
for Grade A shock, and is designed to meet MIL- 
STD-167, Type | vibration, and all service conditions of 
MIL-E-16400F for Class Il equipments. 


CA-3148 Dual Frequency Hemispheric 
Satellite Link Antenna 


Model CA-3148 is a volute antenna which provides 
omni-directional, hemispheric coverage for the trans- 
mission/reception of circularly polarised 150 and 
400MHz signals. Maximum signal intensity is directly 
overhead and the hemispheric half power beamwidth is 
140 degrees at 150MHz and 155 degrees at 400MHz. 
The antenna is designed for marine or ground based 
installations and meets MIL-S-901C for Grade A shock, 
MIL-STD-167 for Type | vibration and all service 
conditions of MIL-E-16400F for Class 2 equipment. 


CA-3175 Twin-whip Antenna Assembly 


The CA-3175 is a twin-whip antenna assembly which 
provides broadband coverage for general-purpose use 
with military communications equipment in the 10 to 
30MHz frequency range. It is omni-directional, vertically 
polarised, and is suitable for prolonged use in marine 
shipboard environments. 

The assembly consists of two 3.6-metre antennas, 
CA-3180 (AS-4038/SRC and AS-4039/SRC); an im- 
pedance matching network, CA-3182 (CU-2155/SRC); 
and a two-wire feed assembly, CA-3181, for connecting 
the whips to the network. 

The CA-3175 antenna assembly (military nomencla- 
ture AS-4037/SRC) was designed for use on Navy ships 
and can be installed either on fixed or tilting platforms. It 
has been qualified to meet MIL-S-901C for Grade A 
shock; MIL-STD-167, Type | vibration; and all service 
conditions of MIL-E-16400F for Class Il equipments. 


CA-3180 Whip Antenna 


Model CA-3180 is a 3.6-metre whip antenna designed 
for general-purpose use with military communications 
equipment. It is suitable for prolonged installation in 
shipborne environments and can be operated in a 
vertical, tilted or horizontal position in such locations as 
the deck edges of an aircraft carrier. Two companion 
models, the CA-3183 (AS-4014/U) and the CA-3186 
(AS-4015/U), are 10.7 and 4.9 metres high respectively. 

The antenna can be used singly for general receiving 
or transmitting applications. It is also used as a 
basic component in assembling the CA-3175 antenna 
assembly (AS-4037/SRC) for broadband 10 to 30MHz 
purposes. 

The antenna has been qualified to meet MIL-S-901C 
for Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class ll 
equipments. 

CA-3180 can be used to replace antennas 
AS-4038/SRC or AS-4039/SRC which are identical 
except for the location of their nameplates. 


CA-3183 Whip Antenna 


Model CA-3183 is a 10.7-metre whip antenna designed 
for general-purpose use with military communications 
equipment. It is suitable for prolonged installation in 
shipboard marine environments and can be operated in 
a vertical, tilted or horizontal position in such locations 
as the deck edges of an aircraft carrier. 

Containers enclosing measured:amounts of cres shot 
are attached within the radiating sections and atop the | 
antennas. These effectively damp the natural vibrations 
of the structure at frequencies encountered aboard 
Navy vessels. 

The CA-3183 (military nomenclature AS/4014/U) can 
be used singly for general receiving or transmitting 
applications. It is also used as a basic component in 
assembling the twin-whip antenna group CA-3174 
(OE-214/U) for broadband 4 to 12MHz purposes. The 
antenna has been fully qualified to meet MIL-S-901C for 
Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class | 
equipments. 


CA-3186 Whip Antenna 


Model CA-3186 is a 4.9-metre whip antenna which can 
be used singly for general receiving or transmitting 
applications, It is also used as a basic component in 
assembling the CA-3191 antenna group (OE-213/U) for 
broadband 10 to 30MHz purposes. 

The antenna has been fuily qualified to meet 
MIL-S-901C for Grade A shock; MIL-STD-167, Type | 
vibration; and all service conditions of MIL-E-16400F for 
Class ll equipments. Its military nomenclature is 
AS-4015/U. 


CA-3191 Dual Twin-whip Antenna 
Assembly 


The CA-3191 is a dual twin-whip antenna assembly 
(OE-213/U) which provides high-power broadband 
coverage for military communications equipment in the 
10 to 830MHz frequency band. It is designed for use in 
restricted locations where omni-directional pattern 
coverage cannot be obtained with single radiators. In 
such locations two twin-whip radiators can be located 
to provide complementary azimuth coverage. They can 


be electrically interconnected into a two-element, 
in-phase array the combined output of which approxi- 
mates to that of a single, omni-directional antenna. This 
antenna is suitable for prolonged use in marine 
environments. 

The CA-3191 has been qualified to meet MIL-S-901C 
for Grade A shock; MIL-STD-167, Type | vibration; and 
all service conditions of MIL-E-16400F for Class II 
equipments. 


CA-3195 HF Discage Antenna 


The CA-3195 is a high-power, broadband hf discage 
antenna which provides vertically polarised, omni- 
directional coverage over the 4 to 12 and 10 to 30MHz 
frequency bands. It is intended for general-purpose 
use with military communications equipment and is 
designed for prolonged shipborne use in exposed 
marine environments. 

This antenna is used in restricted, high-usage 
locations where its dual-band feature can minimise the 
number of sites required. The radiating structure 


Cincinnati Electronics 


CA-122 Elevated VHF Antenna 


The CA-122 elevated vhf antenna is designed for use 
with the AN/PRC-77 and AN/VRC-12 radio sets. It 
consists of a coupler, one whip, three radial elements 
and two lengths of coaxial cable. 

Use of the CA-122 provides a range increase of two to 
three times that provided by the standard AT-892/PRC 
packset antenna when elevated 6.1 metres above 
ground. 


CA-124 VHF Broadband Whip Antenna 


The CA-124 broadband whip antenna is designed for 
use with tactical vhf/fm communications equipment. It 
covers the 30 to 88MHz frequency range and requires 
no tuning. 

The antenna is designed for operation on all types of 
military vehicle, including Jeeps, trucks and armoured 
types, as well as operation on shelters and fixed 
installations. It is suitable for use with frequency 
hopping radios or with an rf multicoupler where one 
antenna is shared by two or more transceivers. 

Overall length, including base and spring, is 3.1 
metres. Mounting hole dimensions are identical to those 
of other vhf antennas such as the AS-1729/VRC and 
AS-2731/GRC. The antenna can be used with the 
AN/VRC-12, AN/PRC-77 and Sincgars V radio systems. 


STATUS 

Developed by GEC-Marconi, the CA-124 has undergone 
extensive electrical and environmental tests by the UK 
School of Signals for use with the UK/VRC-353 system. 
Additional qualification and user tests were conducted 
by the US Army Communications-Electronics Command 
and the US Nava! Oceans Sea System Command. 


F—102 Notch Filter 


This unit is capable of handling eight simultaneous 
signals at a 20-watt level for each signal. It is a dual 
system containing 16 total filters for matched channel 


Comtech Systems 


TTAS-3 Tactical Transportable 
Antenna system 


The TTAS-3 transportable antenna system is used for 
communication applications where rapid emplacement 
is the major consideration. 

The TTAS-3 system consists of a prime focus fed 
reflector 3 metres in diameter and mounted on a 
modifed US military M1103 A3 trailer. The reflector is of a 


consists of two wire-rope cones, connected base to 
base, supported by a broadband monopole. The rf 
input is at the base of the mast. A deck-mounted, 
impedance matching network consisting of fixed-tuned 
elements optimises the input vswr on 50 ohms. 

For the 10 to 30MHz band a 12-spoke radial assembly 
attached to the top of the mast is used in conjunction 
with the upper wire-rope cone as a discone radiator. 

The CA-3195 has been fully qualified to meet 
MIL-S-901C for Grade A shock; MIL-STD-167, Type | 
vibration; and all service conditions of MIL-E-16400F for 
Class Il equipments. 


CA-—4001 UHF Omni-directional Array 


Model CA-4001 is a high-power dipole array which 
provides broadband, omni-directional coverage for use 
in the 225 to 400MHz frequency band. It is intended for 
use in Navy shipboard installations where high rf power 
levels and moderate antenna gains are required. 
CA-4001 (military nomenclature AS-1018/URC) is 
designed to meet the shock requirements of MIL- 
T-17113, and MIL-STD-167, Type | vibration. It will 


CA-124 antenna 


operation identified as channel ‘A’ or ‘B’. Frequency 
coverage is 2 to 32MHz and an attenuation of 60dB 
provided to the undesired signal. The passive unit has 
an mtbf of 10,000 hours, Approximately 40 units have 
been built, the latest in 1988. A version with remote 
tuning has also been produced. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


Base unit of CA-124 


three-piece fibreglass design allowing rapid deployment 
and teardown. The reflector is supported on the upper 
frame of the trailer and is elevated manually or 
electrically using a 5-ton jack mounted between the 
trailer and upper frame. The system provides ground 
elevation and azimuth controls and is supplied with 
guys, ground anchors and waveguide termination 
behind the reflector. 

On arrival at a site, the antenna is placed in its 
approximate position, and levelled by four jacks 
attached to the trailer chassis and outriggers. The outer 
tips of the reflector are lowered into position and 
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withstand windloads to 190km/h. A similar model is the 
CA-4004 (AS-857/GRC) which has a gain of 7.5dBi. 


CA-—4004HP UHF Omni-directional 
Array 


CA-4004HP is a dipole array which provides broadband, 
omni-directional coverage for use in the 225 to 400MHz 
frequency band. It is intended for use in ground 
installations where very high rf power levels and 
moderate antenna gains are required. 

CA-4004HP is designed to meet MIL-T-4807 for 
Method 3A shock; MIL-T-4807, Method 1A vibration; 
and the service conditions of MIL-STD-810B. Its military 
nomenclature is AS-726/GRC. A companion model, 
CA-4008HP (AS-1356/URC), has a higher gain and 
handles 2kW. 


Manufacturer 
CHU Associates Inc, El Cajon, California. 


secured using quick action latches. The feed support/ 
waveguide subsystem which is attached to the reflector 
during transport is unfolded and the reflector elevated 
to its desired position. A trained team of two people can 
erect the antenna in less than 20 minutes. 

The antenna meets US military specifications. 


Manufacturer 
Comtech Systems Inc, St. Cloud, Florida. 


Continental Electronics 


514E MF Antenna Coupler 


The 514E (OA-8681/FRC) antenna coupler is a fully 
automatic antenna matching unit designed primarily for 
use with the AN/FRT-89 transmitter. 

Coupler tuning is accomplished with a servo- 
controlled variable inductor. The variable element, a 
variometer, does not use moving contacts to change the 


inductance. The proportional controlled servo system 
responds automatically to correct the coupler-tuning 
for any change in transmitter frequency or antenna 
impedance. Six preselected channels are provided for 
coarse tuning. 

The coupler is housed in a_ weather-resistant 
aluminium cabinet. The antenna coupler control 
(C-95085/FRC) can be installed in a 483mm _ rack 
cabinet near the transmitter ‘and up to 914 metres from 
the coupler. This unit requires no special control logic 
from the transmitter for automatic tune cycle control. 


TECHNICAL SPECIFICATION 

Frequency range: 410-535kHz 

Rf input power: 2kW pep or average 

Tuning time: 5s 

Power supply: 115V ac + 10%, 50-60Hz, sp, 5A 


Manufacturer 
Continental Electronics Manufacturing Co, Dallas, 
Texas. 
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Cubic Defense Systems 


Multi-band Airborne Blade Antenna 


The aerodynamically shaped multi-band airborne 
blade antenna is qualified for high altitude operation, 
extremes of temperature, dynamic pressures and 


Dalmo Victor Singer 


A6500 Antenna 


The A6500 antenna provides 5 to 1 frequency coverage 
in the band below 100MHz. This antenna features open 
construction and high wind survivability. The antenna is 
de grounded for lightning protection. Available options 
include disassemblable components for relocation of 
the antenna, a 50-ohms characteristic impedance, and 
scaling to other frequency ranges. The antenna feed 
point is centrally located on the support mast for field 
installation. 


Datron Systems 


Advanced Lightweight Tactical 
Antenna (ALTA) 


The advanced tactical lightweight antenna is a direct 
replacement for the AS-3036/TSC DSCS satellite 
communications antenna and is pin/plug compatible 
with the C-10273/TSC dual capability servo control unit. 
The antenna positioner is a cross-elevation over 
elevation configuration which provides full hemispheri- 
cal coverage and an autotrack range of 25 degrees in 


Dayton Granger 


Black Hawk Helicopter Antennas 
Multi-system Antenna (FVL 10-265) 


The multi-system antenna designed for the US Army's 
Black Hawk troop transport helicopter consists of a 
large cavity (1382 x 50 x 38cm) with a Kevlar cover 
containing a single element with three feeds. The 
aircraft structure provides the top and side walls of the 
cavity. The radiating elementis a thin plate of aluminium 
bonded to the outside surface of the cover. 

The vhf/fm number 2 function of the multi-system 
antenna has a frequency range of 30 to 76MHz. The size 
of the cavity, which is limited by aircraft structural 
considerations, provides a relatively small electrical 
aperture so that impedance mismatch is relatively high. 
The mismatch has been compensated for by the 
development of a five-band coupler unit. The coupler 
also provides isolation from the other radios which 
share the single radiating element. With only five bands, 
the coupler can be switched from voltages supplied 
from the AN/ARC-114A radio, thereby minimising unit 
complexity, size and weight. The coupler measures 127 
x 127 x 889mm. It is mounted to the outside wall of the 
cavity near the fm antenna connector to minimise rf 
signal losses and emi. 

The vhf/am function of the system has a frequency 
range of 116 to 150MHz. Impedance matching is 
achieved for this function by the addition of simple 
passive devices that are contained in a unit that is 
mounted on the inside surface of the antenna fairing. 
Required isolation is achieved by careful positioning of 
the rf feed point, filtering inherent in the matching 
network and external in-line coaxial filters. 

The frequency range of the If/adf sense function is 
100kHz to 83MHz. The capacitance is 75 pfd and the 
effective height is 220mm. A choke network, which 
provides a high reactance at the vhf frequencies, is used 
to isolate the adf function from the vhf/am and fm 
functions. 

The multi-system antenna is located at the bottom 
fuselage centreline area below the cockpit. This 
location provides omni-directional radiation pattern 
coverage in the horizontal plane, lightning protection, 
and minimises effects of rotor modulation and emi, 
especially with the vhf/fm number 1 prime tactical radio. 


Homing Antenna 


The Black Hawk homing antenna system consists of a 
pair of dipole bar antennas located on either side of the 
helicopter’s cockpit just aft of the doors. These 
antennas are constructed of fibreglass material struc- 
turally designed as handholds to assist in entry and exit 
from the cockpit. The antenna radiating element is a 


vibration/shock regimes associated with high-perform- 
ance, high-speed aircraft (Mach 3). 

The antenna combines vhf/uhf communications, 
mid-uhf and both vertical and horizontal polarisation 
detection and amplification at X-band for video 
applications. Outputs can be multiplexed. The antenna 
is 208mm high and weighs 0.22kg. 


A7100 Log-periodic Antennas 


The A7100 series log-periodic antennas provide multi- 
octave performance with linear polarisation. They are 
used as df antennas, test antennas, reflector feeds 
and broadband arrays. They meet MIL-E-16400 and 
MIL-E-5400. 


A7310 Antenna 


The A7310 antenna is a vertically polarised omni- 
directional antenna designed for operation over the 
200kHz to 100MHz frequency range in multiple bands. 
Band selection is accomplished by applying a control 
voltage of 1.5 to 1.75 volts dc to the appropriate input 


the two axes. The unit is transported in two transit cases 
and can be assembled by a crew of two in less than two 
minutes. C-band and Ku-band rf conversion kits are 
available. 

The antenna is rated at 1.5kW cw. 


OE-82C/WSC-1(V) Satellite 
Communications Antenna Group 


This antenna group can be used in a satellite 
communications role either on board a ship or in an 
earth station network. Units are designed to interface 
with the AN/WSC-3 radio but are adaptable to any uhf 
radio system operating in the 240 to 318MHz frequency 


wire located in the centre hollow section of the 
fibreglass structure and held in place by means of a 
foam material. The upper and lower ends of the 
antenna contain tip load resistors which produce a 
uniform travelling wave between the antenna element 
and the aircraft ground plane. The middle support 
contains the antenna feed and matching network. 


UHF/AM Antenna (UF 10-264) 


The Black Hawk uhf/am antenna consists of a cavity 
constructed of aluminium with a fibreglass cover. The 
design incorporates a centre-fed disc radiating element. 
The size of this antenna is approximately 470 x 470 x 
100mm. The maximum aperture size of the antenna is 
about 30 per cent smaller than that required for an 
optimum cavity design due to aircraft structural 
limitations. To compensate, the antenna design incor- 
porates a self resonant structure using three shunt 
inductive posts attached between the radiating element 
and the cavity backed enclosure. 


VHF/FM Antenna 


The number 1 Black Hawk vhf/fm antenna is a single 
element tail pylon leading edge fairing unit. The fairing 
is constructed of fibreglass and reinforced with 
honeycomb. The antenna radiating element is a strip of 
aluminium bonded to the outside surface of the fairing. 
The antenna is hinged on the left side so it can be folded 
for access to the tail pylon area it encloses. The antenna 
includes a matching network that eliminates the need 
for an incremental bandswitching coupler unit. The tail 
pylon leading edge location provides the required 
omni-directional antenna pattern coverage. Although 
exposed to the rotor blades, the vhf/fm radio system is 
basically unaffected by rotor modulation, since the 
frequency of the tail rotor blade is 79Hz and the headset 
radio audio output response at this frequency is very 
low. 


FM 10—22—4 Whip Antenna System 


The FM 10-22-4 whip antenna system, which consists of 
the FM 10-5 whip antenna and the FM 20-22-4 coupler, 
is compatible with the Rockwell-Collins AN/ARC-182 
vhf/uhf/am/fm multi-mode radio and the Rockwell- 
Collins AN/ARC-186(V) vhf/uhf/am/fm tactical airborne 
transceiver in the vhf-fm mode. In addition, the FM 
10-22-4 is designed as a direct replacement for 
the widely used CU-942/AR and AS-1703/AR series 
antennas. 

The FM 10-22-4 is Sincgars-compatible with improve- 
ments in antenna gain and power handling. An 
all-passive impedance compensating network in the 
base housing negates the need for band switching, and 
no external control wiring is necessary. 

The FM 10-22-4 system can be used for airborne, 


Manufacturer 
Cubic Defense Systems, San Diego, California. 


circuit (random access). Current required is less than 
1mA so that the input control signal can be supplied by 
a ttl circuit. The height of the antenna (whip) is 2.3 
metres. The whip and matching unit are integral, and 
are designed for outdoor installation. Four radials are 
supplied to establish rf ground and to minimise ground 
losses. 


Manufacturer 
Dalmo Victor Singer, Belmont, California. 


band. The system operates with a continuous wave 
power up to 400 watts and a peak envelope power of 
800 watts. The group comprises the antenna, positioner, 
amplifier-filter, switching unit and antenna control. It 
operates from 440 volts ac, 3 phase, 3 wire 50/60Hz, and 
meets MIL-E-16400, MIL-S-901, MIL-STD-167 and 
MIL-STD-461A requirements. 


STATUS 
In service with US Navy. 


Manufacturer 
Datron Systems Inc, Simi Valley, California. 


ground station or vehicle applications. A companion 
model, FM 10-22-5, consists of the FM 11-22-6 whip and 
the FM 20-22-4 coupler. 


FM 10-30 FM Aircraft Antenna 


The FM 10-30 is a vertically polarised fm communi- 
cations antenna operating over the 30 to 76MHz 
frequency range. The antennais made of fibreglass and 
epoxy materials; the internal structure is foamed in 
place to avoid the effects of aircraft shock and vibration. 
FM 10-30 meets MIL-E-5400J, Class IA and MIL-T-5422, 
Class IA. 


FM 10—30-3 Vertically Polarised 
Antenna 


The FM 10-30-3 is a vertically polarised fm communi- 
cations antenna designed to operate over the 30 to 
88MHz frequency range. The antenna is constructed of 
fibreglass and epoxy materials, and is designed for 
installation on the top or bottom ofan aircraft where the 
vertical dimension is restricted. To avoid the problems . 
caused by shock, vibration, and humidity, the internal 
structure of the FM 10-30-3 is foamed in place. 

The FM 10-30-3 is Sincgars-compatible with improve- 
ments in antenna gain and power handling, and can 
be used for airborne, vehicle or ground station 
applications. A similar antenna is the FM 10-30-5. 


FM 10-—207—2 Broadband FM Antenna 


The model FM 10-207-2 (military designation CU-924C) 
has essentially the same electrical specifications as the 
earlier model FM 10-22 except that the size of the 
matching module has been reduced considerably. The 
mounting hole pattern of the earlier models CU-942 has 
been retained. 


FM 10—242 Broadband FM Antenna 


The model FM 10-242 is designed for use where vertical 
clearance is greatly restricted. It meets the vibration 
specification in MIL-STD-810B, Procedure |, Curve Z, 
and is suitable for mounting on helicopters or other 
aircraft where maximum speed is not greater than 250 
knots. 


FM 10-267 Antenna 


The FM 10-267 is a custom-designed military qualified 
communications antenna which is integrated into a 
helicopter drive shaft cover. The antenna is constructed 
of fibreglass, epoxy and honeycomb materials to 
withstand structural loading and vibration. It meets all 
applicable requirements of MIL-STD-810B, Class IA. 


FM 10—312-2 Multi-band Antenna 


The FM 10-312-2 is the US Navy and Rockwell-Collins 
preferred antenna for the AN/ARC-182 radio, and the 


accepted standard antenna for the Rockwell-Collins 
AN/ARC-186 for US Army use. This blade antenna, 
currently in use on the EA6B, A7P, F-111, E2C, AH-64, 
CH-47 and UH-1 aircraft, is also identified as AS-3191 
(military designation), 5985-21-885-9121 (NATO), 
013-1634 (Rockwell-Collins) and 938 K1 (Rockwell- 
Collins nomenclature). 


FM 10—322—2 Broadband FM Antenna 


The FM10-322-2 is derived from the FM10-207-2, the 
only difference being that the AS-1703 whip is swept 
back at a 45-degree angle enabling it to be mounted 
where vertical clearance is constrained (eg on the 
bottom of the tail boom of a helicopter). Polarisation 
and vswr are slightly compromised by this accommo- 
dation but the trade off is negligible for most 
applications. 

The FM 10-322-1 consists of the matching module 
only with the whip antenna. 


FM 10-323 Antenna 


The FM 10-323 is a custom-designed, military qualified 
communications antenna which operates over the 30 to 
76MHz frequency range. The antenna is integrated into 
the trailing edge of a helicopter fin. It meets all 
applicable requirements of MIL-STD-810B, Class IA. 


FM 10-353 Airborne Multi-band Whip 
Antenna System 


The FM 10-353 antenna system consists of the FM 
11-353 whip antenna and the FM 20-353 coupler. Its 
military nomenclature is AS-4076A. Designed for military 
helicopter use, the system is compatible with the 
Rockwell-Collins AN/ARC-182V multi-mode radio and 
AN/ARC-186(V) transceiver. The FM 10-353 is designed 
as a direct replacement for CU-942/AR and AS-1703/AR 
series antennas. 


FM 10-374 Vehicular Multi-band Whip 
Antenna System 


The FM 10-374 vehicular multi-band whip antenna 
system, which consists of the FM 11-353 whip antenna 
and the FM 20-374 coupler, is compatible with 
the Rockwell-Collins AN/ARC-182(V) vhf/uhf/am/fm 
multi-mode radio and the Rockwell-Collins AN/ 
ARC-186(V) vhf/uhf/am/fm tactical airborne transceiver 
or radio sets operating at similar frequencies. 

To cover the three communication bands of 30 to 88, 
108 to 174 and 225 to 400MHz, the antenna is made 
multi-resonant by a special coaxial sleeve radiating 
element. 

An all-passive impedance compensating network in 
the base housing negates the need for band switching, 
and no external control wiring is necessary. 

Acompanion model, FM 10-376, is designed for quick 
erection and portability. It can be used as a remote 
tripod or mast-mounted ground station communication 
antenna. 


FV 10-28 Multi-system Antenna 


The FV 10-28 multi-system antenna is a top half section 
of a type OH58 helicopter vertical tail fin structure, 
designed to operate over the vhf/fm and vhf/am 
frequency range. It is constructed of fibreglass, epoxy 
and honeycomb materials, and meets requirements of 
MIL-E-5400J and MIL-T-5422, 

The antenna operates over the 30 to 152MHz 
frequency range (116 to 150MHz for improved antenna 
gain and power handling). The 116 to 150MHz band is 
also retained for secondary or redundant radio sets. 


HF 10-—388() Towel Bar HF Antenna 
System 


The HF 10-388() high frequency towel bar antenna 
system is a lightweight alternative to wire type antenna 


Dorne and Margolin 


AS-—2236/GRC Tactical 
Communications Antenna System 


The AS-2236/GRC antenna system is designed for 
tactical field communications in the 30 to 76MHz 
frequency band. It is a lightweight, transportable, 
directional antenna which can be raised to any height 
between 1.5 and 10.6 metres and made operational in 
less than 10 minutes. 

It is compatible with AN/PRC-25, AN/VRC-12, AN/ 
PRC-77, AN/GRC-10 and other tactical radio trans- 
ceivers. Transportable in three canvas packs weighing 
52.1kg, it can be erected or stowed by two men. A 
point-to-point communication range of over 160km for 
standard tactical receivers has been attained using 
AS-2236/GRC antennas at both terminals. 

The AS-2236/GRC tactical communications antenna 
system comprises a folding log-periodic antenna, a 
tubular eight-section mast, an adjustable tripod, 


systems where mounting area is small and wire type 
antennas are not suitable. The antenna can be tailored 
to fit rotary- and fixed-wing aircraft, as well as vehicular 
installations. The masts are moulded and incorporate 
features for high strength and low aerodynamic drag. 

A typical antenna assembly consists of four masts 
and three stainless steel or aluminium rods. Rods can 
be selected in 12.7 or 2.54mm diameters, as well as 
single-sized length, or multiple 1.02-metre long rod 
sections. 

The antenna system covers the 2 to 30MHz frequency 
range and is designed to complement the latest hf/ssb 
transceivers requiring either a shortened loop or an 
open loop type antenna. 

A companion model is the SA 10-399. 


PF 10—167 VHF/FM Aircraft Antenna 


The PF 10-167 is a vertically polarised vhf/fm communi- 
cations antenna for the 132 to 174MHz frequency range. 
The antenna is made of fibreglass and epoxy materials 
and the internal structure is foamed in place to avoid the 
effects of aircraft shock and vibration. 

Drag is 0.22 and 0./5kg at 402 and 644km/h 
respectively. 


P/N 14006 Lead-through Mast 


The P/N 14006 is a lead-through mast which permits the 
threading of the antenna wire down through the mast 
and into the inside of the aircraft where it is attached. It 
has a maximum height of 61cm. Mounting mast block 
P/N 14005 is used to secure the mast inside the aircraft. 
The mast meets MIL-A-7965. 


P/N 14540 HF Antenna Mast 


The P/N 14540 (military type AB-620A/A) is an hf 
antenna mast capable of operating to altitudes of over 
15,000 metres. It is made of a special epoxy formulation 
and incorporates a patented sealing arrangement. The 
exposed surface of the mast is protected by a rain 
erosion casing in accordance with MIL-C-7439. The 
mast can be used with or without the P/N 14394 
lightning arrester. 


STATUS 
In service with the US Air Force. 


P/N 14955 and P/N 14955/2 
Lead-through Masts 


These masts are low-profile lead-through assemblies. 
They have been installed on aircraft travelling at speeds 
up to Mach 1, P/N 14955 utilises a 203kg antenna wire, 
P/N 14955/2 a 360kg wire. 


P/N 15005 and P/N 15005-1 Masts 


The P/N 15005 mast is a low-profile unit for high- 
performance aircraft. Its primary function is as an adf 
sense antenna. The same mast is available with a high 
voltage cable for hf transmitter applications. 


UF 10—76 UHF Aircraft Antenna 


The UF 10-76 is acommunications antenna designed to 
operate over the 225 to 400MHz frequency range. The 
antenna is vertically polarised and will receive either 
vertically or circularly polarised signals. The antenna is 
made of epoxy materials; the internal structure is 
foamed in place to avoid the effects of aircraft shock 
and vibration. 

UF 10-76 has been aerodynamically designed to 
minimise drag for use on higher-speed aircraft. It meets 
MIL-E-5400J and MIL-T-5422. 


UF 11-171 UHF Aircraft Antenna 


The model UF 11-171 is a low-profile uhf antenna with 
side-load strength of 3.36kg/cm? and is interchangeable 
with the AT-840/ARC. The blade is made of fibreglass 


aluminium stakes, 38 metres of rf coaxial cable, a 
polariser for quickly changing the erected antenna to 
either horizontal or vertical polarisation and canvas 
carrying packs, AS-2236/GRC is specified to MIL- 
A-82151 and MIL-E-16400F. 


DM 1300024—001 Communication 
Satellite Antenna System 


The DM 1300024-001 system comprises the DM C121 
antenna and accessories and is designed as the 
ground antenna link of a ground-to-satellite communi- 
cation system. The antenna system is designed for rapid 
deployment (less than two minutes) from the stored to 
operational configuration. 

The DM C121 antenna consists of two log-periodic 
dipole arrays which are located at 90 degrees from each 
other and share the same centre axis. Each array 
consists of five dipoles and a parasitic director is 
located at the front end of the array to obtain a proper 
gain. 


AS-2236/GRC antenna 
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and epoxy materials and is locked into a cast aluminium 
shoe at the base. A metal shield is bonded to the blade 
leading edge to protect against erosion and/or rock 
damage when the antenna is mounted on the underside 
of the aircraft. 

The radiating element and matching network are 
completely encapsulated within the antenna’s housing, 
so that they are protected from shock and vibration and 
from contamination such as water or Skydrol. Vibration 
performance is to MIL-STD-810B. 


VFM 10—178—1 VHF Antenna 


The VFM 10-178-1 is a custom-designed, military 
qualified communications antenna integrated into a 
helicopter drive shaft cover. It covers the 30 to 76MHz 
frequency range and meets the applicable requirements 
of MIL-E-5400u. 


VFS 10-90 Aircraft Antenna 


The VFS 10-90 is a vertically polarised vhf communi- 
cations antenna. The antenna is made of fibreglass and 
epoxy materials and the internal structure is foamed in 
place to avoid the effects of aircraft shock and vibration. 

Drag is 0.22 and 0.78kg at 402 and 644km/h 
respectively. 


VU 10-122 UHF/VHF Aircraft Antenna 


The VU 10-122 is a vertically polarised communications 
antenna designed to operate over the vhf and uhf 
frequency ranges. The antenna is made of epoxy 
materials; the internal structure is foamed in place to 
avoid the effects of aircraft shock and vibration. All 
exposed parts are of materials non-nutrient to fungus. 

VU 10-122 has been aerodynamically designed to 
minimise drag for use on higher-speed aircraft. It meets 
MIL-E-5272C for temperature, humidity, shock, salt 
spray and immersion. Its military nomenclature is 
AT-1108. 


VU 10-122—5 Vertically Polarised 
UHF/VHF Antenna 


The VU 10-122-5 is a vertically polarised uhf/vhf 
communications antenna designed to operate over the 
116 to 152 and 225 to 400MHz frequency ranges. 

The antenna is constructed of epoxy materials and is 
designed to handle 100 watts average power. To avoid 
problems caused by shock, vibration, and humidity, the 
internal structure of the VU 10-122-5 is foamed in 
place. All exposed parts are of materials which are 
non-nutrient to fungus. 

The VU 10-122-5 has been aerodynamically designed 
to reduce drag. It can be used on high-speed aircraft, as 
well as in vehicle or ground station applications. 


VU 10-172 VHF/UHF Aircraft Antenna 


The model VU 10-172 is a low-profile combination vhf 
and uhf antenna which can withstand the severe 
environments incurred at Mach 2 on high-performance 
jet aircraft. 

The antenna element is encapsulated in a fibreglass 
epoxy-resin housing, shaped as an aerodynamic fin, 
which is rigidly locked into a cast aluminium base. 
The VU 10-172 can directly interchange with the 
AT-1108/ARC which is limited to lower-speed aircraft. 

Vibration specification is to MIL-E-5272C (ASG), 
Curve A, Figure |. 


Manufacturer 
Dayton Granger Inc, Fort Lauderdale, Florida 
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The antenna system is configured for storage in 
a carrying case less than 0.9 metre long and 
approximately 0.34 metre in cross-section. The com- 
bined weight of all components is less than 8.1kg 


DM 1501341-series SATCOM Antenna 


The DM 1501341-series ‘batwing’ antenna provides 
high-performance airborne satellite communications 
This antenna provides peak gain for elevation angles of 
+35 degrees to the zenith. Full consideration has been 
given to the design performance parameters of this 
antenna for compatibility with high-performance fixed- 
and rotary-wing aircraft. 


DM C3 Low-silhouette UHF Antenna 


The DM C3 omni-directional antenna has been 
especially designed for installation on the underside of 
helicopters and other aircraft which land and take off 
from unpaved surfaces. It is shorter and lighter than 
equivalent flush-mounting antennas and sufficiently 
rounded to prevent snagging by underbrush. 

The DM C3 is 101mm high but is equivalent to the 
usual quarter-wave stub more than twice its height. The 
electrical structure is sealed in a rugged, solid, 
foam-filled fibreglass housing. 

The antenna is qualified to MIL-T-5422 and MIL- 
E-5400. 


DM C4/CN1 UHF Annular Slot Antennas 


The DM C4/CN1 group of flush-mounting omni- 
directional annular slot antennas is designed to operate 
with all standard uhf communications and data link 
equipment. The configuration and mounting provisions 
of each antenna can be modified over broad limits to 
conform to specific fuselage contours. These antennas 
are completely foam-filled to keep them waterproof. 

Model DM C4/B includes a test probe which can be 
provided with any degree of decoupling. Model DM CN1 
is a dual-purpose antenna operating in both the uhf 
frequency range and the 75MHz marker beacon range, 
eliminating the need for a separate marker beacon 
antenna. The sensitivity and bandwidth of the marker 
beacon element exceeds that of the AT-134/ARN 
antenna 

The DM C4/CN1 series meets MIL-T-5422. 


DM C7 Low-drag Blade Antennas 


The type DM C7 antennas are claimed to be the 
smallest, lightest, lowest-drag broadband uhf aircraft 
antennas available. They are manufactured in two 
forms. DM C7-8 covers the entire 225 to 420MHz 
frequency range and has been specifically designed to 
permit the multiplexing of several equipments such as 
uhf communications and command guidance. DM C7-3 
covers the 225 to 400MHz band only and can be directly 
interchanged with an AT-256 to facilitate aircraft 
modernisation 

The inherent radiation patterns of the DM C7 are 
essentially omni-directional. Pattern performance on an 
aircraft will depend almost entirely on the particulars of 
the installation. 

Aerodynamic drag is 3.6kg at sea level and at Mach 
0.95. Both antennas meet MIL-A-26336 (except for the 
connector position on DM C7-8). 

There are anumber of other DM C7 antenna variants. 
The DM C7-12/A is standard on US Harrier aircraft. 


DM C7 blade antenna 


DM 1300024-001 antenna 


DM C10—2 UHF Dipole Antenna 


The DM C10-2 antenna is a balanced dipole designed 
for installation within a dielectric cap at the tip of an 
aircraft vertical fin. It is a thin sheet metal structure 
enclosed within a fibreglass boot filled with dielectric 
foam to keep it waterproof. The balanced feed acts to 
prevent strong coupling of current to the fin structure, 
thereby avoiding the serious degradation of radiation 
patterns experienced with some forms of tailcap 
antenna. 

The relatively thin cross-section of the DM C10-2 
allows mounting within the contours of fin structures 
with extremely high fineness ratios. It is in use on 
operational aircraft. 


DM C15-1 VHF Antenna 


The DM C15-1 vhf antenna is designed for installation 
within a dielectric tail fin cap. It is composed of a thin 
sheet metal structure foamed into a fibreglass radome 
to seal the antenna against moisture. 

The DM C15-1 produces a radiation pattern similar to 
that of a vertical stub antenna. The antenna has been 
produced for use on jet trainers and can be adapted, 
with minor modifications, for tail cap installation in other 
aircraft. 


DM C34—3/B UHF Airborne SATCOM 
Antenna System 


The DM C34-3/B antenna system is designed for use at 
the aircraft terminal of a satellite relay communications 
system. It provides hemispheric pattern coverage by 
means of two independent collated antennas isolated 
from each other by more than 30dB over the entire 
frequency band. The system is contained in a single 
low-drag aerodynamic housing. The low-angle beam is 
formed by a vertically polarised stub antenna which 
provides elevation coverage from the horizon to +35 
degrees. The high-angle beam is formed by a turnstile 
antenna, providing circular polarisation and coverage 
over the elevation angles of 35 degrees to the zenith. By 
proper beam-mode selections a minimum gain of OdBi 
is obtained throughout the upper hemisphere. 

The antenna system is enclosed in a high temperature 
fibreglass housing which is completely foam filled. The 
unit is impervious to moisture and is lightning protected. 

The equipment is installed by bolting it to a doubler 
plate on top of the aircraft (usually 2 to 3 degrees from 
the centreline). Specified to MIL-E-5400 (Class II), the 
DM C34-3/B has a 2.7kg drag at 15,000 metres and at 
Mach 0.95. 


DM C81-—1 and DM C83—1 VHF Antennas 


The DM C81-1 and DM C83-1 series of vhf antennas are 
integrated within aircraft fibreglass structures such as 
fin caps, dorsal fins or other structural areas adaptable 
for antenna locations. 

Typically, the DM C81-1 antenna fits the Israel Aircraft 
Industry Westwind aircraft, while the DM C83-1 fits the 
CASA C-101 aircraft. These antennas are foam 
encapsulated to fit the contours of fibreglass structures. 

The antennas are grounded for lightning protection 
and their ability to handle high shock and vibration 
loads makes them suitable for installation in the tops of 
vertical stabilisers 


DM C99-2 and DM C101-3 Satellite 
Antennas 


The DM C99-2 satellite antenna provides a hemispheric 
radiation pattern for a satcom link regardless of the 
satellite intercept angle. This unit was _ originally 


DM C7125 satellite antenna 


designed for mounting on ground mobile shelters to 
provide enroute communications. The DM C99-2 can 
also be used for permanent ground stations or adapted 
for shipboard use. 

The DM C101-3 satellite antenna is designed as a 
high gain directive crossed dipole array. The unit is 
intended for ground-based deployment where a higher 
antenna gain for more secure communications or high 
data rate transmission is required. The antenna is 
compatible with the DM AB-1 antenna mast which can 
be mounted to shelters for directional (azimuth and 
vertical) steering. 


DM C101-—3 Ground UHF Satellite 
Communications Antenna 


The DM C101-3 is a high gain directive crossed dipole 
array covering the frequency range 225 to 400MHz. The 
unit is designed for ground based deployment where a 
higher antenna gain for more secure communications 
or high data rate transmissions are required. It is 
capable of handling 200 watts cw and can be deployed 
from its stored condition in less than five minutes. 
It meets various requirements of MIL-B-5087 and 
MIL-STD-810C. Its US military nomenclature is 
AS-3438/G. 


DM C120-series Antenna 


The DM C120-series portable ‘tote umbrella’ satellite 
antenna can be hand-held or tripod-mounted and 
provides high gain communications in a self-contained, 
easily deployed design that requires no tools for setting 
up. The antenna weighs less than 1.3kg and is 
operational from the stowed to the deployed position in 
less than 30 seconds. 


DM C125 Miniature UHF Satellite 
Antenna 


The 244 to 318MHz DM C125-2 antenna folds down into 
a112 x 57 xX 57mm package and weighs less than 
0.45kg. When deployed it provides a 100-watt capability 
with greater than +5dB of gain. Due to its particular 
packaging techniques, the antenna can be carried ina 
pocket and deployed within 30 seconds. The design 
houses all required electrical components and may 
be utilized for either handheld or tripod-mounted 
requirements. 
Various carrying case options are available. 


DM C141-1 VHF/FM Antenna 


The DM C141-1 antenna was designed for use on the 
Bell 209 Cobra helicopter. 

The antenna is incorporated into and forms an 
integral part of the tail rotor drive shaft cover. This 
makes for maximum usage of aircraft real estate in 
order to increase vhf/fm (30 to 88MHz) performance to 
levels said to be previously unattainable in bolt-on 
designs. 

The antenna assembly is an exact replacement for 
the existing Bell 209 drive shaft cover. 


Cobra vht/fm antenna 


DM C143 UHF Satcom Antenna 


The DM C143 series antenna is a flush-mounted unit 
providing upper hemispheric and low elevation angle 
coverage in a single package. The antenna was initially 
developed for vehicle applications, but was later 
modified for airborne use. 


DM C144 VHF/UHF Antenna 


The DM C144 is a multi-band communications antenna 
providing omni-directional coverage over the 30 to 
400MHz frequency range, utilising a single input and 
fixed. tuning. The antennas are compatible with the 
AN/ARC 182 and 186 radios, although they can be used 
with other systems. 


DM CNI1 Duplexed UHF/L-band 
Antennas 


These duplexed antennas are designed for use with uhf 
communication and L-band iff or tacan systems. They 
are intended for installation within a dielectric fin cap. 
The uhf element of each assembly is a balanced dipole 
formed of broad, flat sheets. The balanced feed acts to 
prevent excessive coupling of antenna currents to the 
fin structure and the resulting radiation pattern 
degradation. The L-band element is a sleeve-fed stub at 
the top of the uhf dipole. Separate input connectors are 
provided for the uhf and L-band elements which can be 
fed simultaneously without external filters. 

In the DM CNI1, the radiating elements are enclosed 
in a foam-filled fibreglass boot. The DM CNI1-2 is 
supplied without the fibreglass boot. It is inserted into a 
cavity in the fin cap which is then foam filled. Lightning 
protective schemes which will protect both the aircraft 
fin and the antenna from lightning strikes have been 
designed and can be provided for either antenna style. 

DM CNI1 meets MIL-T-5422 and is nomenclatured 
AS-786/A. 


DM CNI8—6 UHF/L-band Antenna 
System and FM34—1 Diplexer 


The DM CNI8-6 antenna and the FM34-1 remote 
diplexer form a combination uhf/L-band system cur- 
rently in use on the F-14 aircraft. The system permits 
simultaneous operation of uhf communications, ff, 
tacan and data link through a single antenna. 

The separation of the diplexer from the antenna 
environment increases the system’s reliability. The 
system meets MIL-E-5400 for vibration. 


DM CNI14 VHF/UHF/L-Band Antenna 
System 

The DM CNI14 vhf/uhf and L-band antenna is suitable 
for use with the AN/ARC-182 and -186 radios, and in 
other uhf/fm, vhf/am, uhf/am,:dme, iff, and tacan 
applications. The antenna meets MIL-E-5400 and is 
qualified for the A6, A10, F14, F15, F16, F18 and F111 
aircraft. Its frequency ranges are 30 to 400MHz, and 
960MHz to 1.22GHz. It is housed in a blade package 
203mm high. 


DM CNI22 Swept-back Blade Antenna 
The DM CNi22 is a uhf/L-band blade antenna covering 
the ranges 225 to 400MHz and 960MHz to 1.22GHZz. 
Handling 300 watts cw and 2.5 kilowatts peak power, the 
unit was introduced in early 1984. 


DM C144 multi-band antenna 
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DM C143 antenna 


Combination 
UHF Comm./Tacan 
DM CNI8 


DME/ Transponder VHF Comm. : 
AT-741B/A DM C50-1 VHF/FM Homing 
DM N15-5 
Combination 
UHF Comm./Tacan 
DM CNI8 


Typical antenna installation on Fairchild A10A 


DM CNI24 Series VHF/UHF/L-Band 
Antenna 


The DM CNI24 series multiband vhf/uhf/L-band an- 
tenna was designed for use with the ARC 182 radio and 
L-band equipment. It has four operating frequency 
bands, 30 to 88, 108 to 174, 225 to 400, and 950 to 
1220MHz. In vhf it has a power rating of 25 watts cw, in 
uhf 45 watts cw and in L-band 50 watts average, 3000 
watts peak. Designed for use on Mach 2 aircraft it has 
the US Military nomenclature AS—3775/A. 


DM Q32 Antennas 


The DM Q32 series antennas consist of four monopoles 
in a fibreglass housing arrayed at the corners of a 
rectangle. One version, the Q32-1, is a broadband ecm 
df antenna. Various feed networks are available which 
yield phase or amplitude comparison omni-directional 
df information. A built-in test probe is available as an 
option. 

The DM Q22 plus its associated hybrid operates at 
1.03 and 1.09GHz to provide bearing information using 
phase comparison. 

The DM Q32 series has been configured under 
radomes, as stand-alone antennas, and in a napkin 
holder configuration for very high performance aircraft. 
This configuration sustains substantial vibration and 
acoustic noise levels experienced near aircraft-mounted 
machine guns. 


DM CNI22 antenna 


DM SE77 yagi antenna DM CNI14 antenna 
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DM Q72-2-2 Conical Log-spiral 
Antenna 


The DM Q72-2-2 is a balun-fed conical log-spiral 
antenna. The unit is claimed to exhibit better than 
hemispherical coverage across the 5.4 to 5.8GHz band 
while maintaining good axial ratio. 


Electrospace Systems 


14AS-—1 (OE-—280) Airborne Receive 
Antenna System 


The 14AS-1 (OE-280) is a 14 to 60kHz receive antenna 
system for airborne applications. Low-profile cross 
ferrite loaded loops with low noise amplifiers provide 
good sensitivity. The vif/lf receive antenna group 
interconnects directly with the CU-1566/ARC-96 
multicoupler. 

The sensitivity of the14AS-1 at 60kHz is approximately 
4dB above ambient noise levels associated with a winter 
day in a quiet location, lower decile condition. This 
corresponds approximately to a tangential sensitivity of 
-21dB/yV/m in a 1Hz bandwidth 


32A-—1B Transportable HF Broadband 
Antenna 


The 32A-1B is a transportable hf broadband antenna 
providing a directional pattern with radiation efficiency 
similar to that of a short monopole. The antenna can be 
used in transmitting/receiving applications for both 
short- and long-range requirements, and is effective at 
sites having poorly conducting earth. 


32A-—2 Short-range Broadband HF 
Antennas 


The 32A-2 series are transportable broadband delta 
antennas for short-range sky-wave modes. The broad- 
band electrical characteristics make the antennas well 
suited for such applications as ionospheric sounding or 
typical hf communication circuits of up to 800km. 

An alternative version, the 32A-2D, is 12.2 metres 
high. A. third, the 32A-E, employs a_ lightweight, 
12.2-metre tilt-up triangular aluminium tower. This 
antenna is also intended for transportable applications 
and is erected with a hand-operated winch. The system 
includes a mast pallet and antenna storage case. 


32A-—2A Broadband HF Antenna 


The 32A-2A is a fixed station, broadband delta antenna 
for the 2 to 30MHz frequency range with pattern 
characteristics optimised for short-range sky-wave 
modes. The broadband electrical characteristics make 
the 32A-2A suitable for such applications as ionospheric 
sounding or hf communications circuits of up to 800km. 

The system consists of two wires in a delta 
configuration supported at the centre by a 23-metre 
tower. The antenna is fed by a broadband balun and 
matching transformer located at the base of the mast. 
The antenna wires are terminated at the apex in 
a resistive load equal to the wires’ characteristic 
impedance, yielding a travelling wave structure with 
substantially omni-directional radiation patterns at 
angles near zenith. 


32A-3 Transportable Broadband 
Antenna 


The 32A-3 is a transportable broadband Beverage 
antenna providing a directional pattern with radiation 
efficiency similar to that of a short monopole. The 
antenna is vertically polarised and can be used in 
transmitting/receiving applications for both short- and 
long-range requirements. 


42A-1 Transportable Broadband 
Log-periodic Antenna 


The 42A-1 is a broadband transportable log-periodic 
antenna for receiving and transmitting at all frequencies 
in the 30 to 80MHz band. The antenna can be mounted 
for either horizontal or vertical polarisation and 
disassembles into four sections for storage in a 
1,5-metre carrying bag. All parts are captive to the 
boom/feeder system and the antenna can be assembled 
rapidly without the aid of tools. 


42A-—2 Series Transportable 
Log-periodic Antennas 


The 42A-2 series is a range of reduced-size transmitting 
antennas. The antennas handle 5kW of continuous 
power and break down into sections for transport. 
Antennas in the series are suitable for applications 
requiring linear horizontal, 45-degree and vertical 
polarisation and can be provided with a variable height 


DM SE77 Yagi Satellite Antenna 


The DM SE77 is a high gain yagi antenna designed as 
the ground element of a ground-to-satellite link. 
Operating in the 240 to 318MHz frequency range, it can 
be deployed in less than 3 minutes. It consists of two 
yagi arrays which are located 90 degrees from each 
other and share the same centre axis. 


Manufacturer 
Dorne and Margolin Inc, Bohemia, New York. 


Elements of 32A-1B hf antenna 


mast, a rotation/polarisation mechanism, and a control 
unit for remote-control applications. 

The 42A-2 covers the 20 to 150MHz range. The 
42A-2A is similar to the 42A-2 but operates in the 20 to 
76MHz range. The 42A-2C and 42A-2E have maximum 
dimensions of 4.6 x 6.1 metres and also operate in the 
20 to 150MHz frequency range. 


42A-—2F Log-periodic Antenna 


The 42A-2F is a reduced-size antenna with maximum 
dimensions of 4.6 x 4.3 metres for transportable use in 
the 20 to 80MHz frequency range. The antenna has 
captive elements and breaks down into two sections for 
transport. The antenna is suitable for transmitting 
or receiving applications requiring linear horizontal, 
45-degree and vertical polarisation and is provided with 
a variable height mast. A polarisation changing 
mechanism is also available. 


42A-10 Antenna System 


The 42A-10 antenna system is a composite of three 
antennas integrated into one transportable structure 
that covers the 25MHz to 1GHz frequency range. The 
lower frequency band of 25 to 150MHz is covered by a 
discone type design and is excited in such a way as to 
allow feeding of a second discone, mounted in an 
inverted manner, and a collinear three-element dipole 
array. 

The smaller discone (inverted) covers the 150 to 
512MHz range. The collinear three-element array, 
covering the 512MHz to 1GHz range, serves as the 
support for the inverted discone. Each antenna 
terminates at the mounting interface in a standard Type 
N connector. 


43A-—2 Dual Polarised Log-periodic 
Antenna 


The 43A-2 antenna consists of two horizontally 
polarised panels and two vertically polarised panels 
disposed in a pyramidal arrangement, permitting 
simultaneous horizontal and vertical polarisation out- 
puts. Each panel consists of linear zig-zag radiating 
elements attached to a central boom; one panel being 
fed against the other. This technique eliminates the 
need for insulators at each element and results in a 
maintenance-free mechanically integral structure. 

The four panels are supported by rigid box-section 
crossed members, one arm of which becomes the 
supporting mast. All antenna conductors and support- 
ing structures are de grounded providing a direct path 
for lightning discharge. The element tip ends are 


mechanically damped to prevent build-up of wind- 
induced resonances. 


43A—5 Broadband Dual Polarised 
Log-periodic Antenna 


The 43A-5 is a broadband dual polarised log-periodic 
antenna for receiving all frequencies in the 100MHz to 
1GHz band. The antennais suitable for use in amplitude 
comparison receiving systems, where constancy of 
detailed pattern characteristics across the band is a 
paramount system requirement. Because of their 
interleaved design, several 43A-5 antennas can be 
collocated at sites where space is restricted without 
suffering adverse mutual coupling effects. 

A variant, the 43A-19, covers 50 to 500MHz and gives 
50kW average power coverage. 


43AP—2B Omni-directional Antenna 
System 


The 43AP-2B omni-directional antenna system is a 
broadband dipole with integral preamplifier and filter 
designed to operate from 30MHz to 1GHz., The 48AP-2B 
is suitable for any surveillance or communication 
application requiring a rugged, small size, high 
sensitivity and/or quickly erected antenna. 


44AS-1 UHF SATCOM Antenna System 


The 44AS-1 (OE-242) uhf satellite antenna system uses 
five circularly polarised antennas selected by solid-state 
switching, bandpass filters and low noise amplifiers. A 
microprocessor controls the antenna selection using 
data from the aircraft inertial navigational system. The 
unit can be used with any platform, whether airborne, 
shipboard or ground-based. 


44AS-—3 VHF Antenna System 


The 44AS-3 antenna system consists of a deployable 
antenna and an rf coupler, specifically designed for 
operation on helicopters. The antenna is a vertical 
monopole that can be folded to a horizontal position 
when the helicopter is not airborne. The rf coupler 
selects proper impedance matching networks based on 
commands from the host system. 

The 44AS-3 is intended for operation with the 
AN/TLQ-17A for airborne jamming and _ intercept 
capability over the vhf frequency range. It is designed to 
meet military specified temperature and environmental 
conditions for helicopters. 


46A-3 Antenna System 


The 46A-3 antenna system consists of a vertical dipole 
with a base-mounted rf impedance matching device. 
The system covers the 20 to 80MHz frequency range 
and is tuned by digital commands from the host system. 
The 46A-3 can be used either as a Jeep-mounted 
configuration or mounted directly on the ground. 


47A-1B Vertically Polarised Broadband 
Dipole 

The 47A-1B is a vertically polarised broadband dipole 
for operation over the 90 to 100MHz frequency range for 
receiving and low-power transmitting applications. The 
antenna is housed in a radome designed to withstand 
severe environmental conditions as encountered, for 
example, in shipboard applications. The 47A-1B is 1.8 
metres high with a mounting base 34.29cm in diameter. 


52A-2C Collinear Array 


The 52A-2C is a six-element collinear array of dipoles 
with a printed circuit board rf feed network specifically 
designed to provide an omni-directional azimuthal 
plane pattern with a nominal gain of 7.5dBi. A special 
phase distribution independent of frequency, positions 
the vertical plane beam at an optimum angle for 
maximum air-to-ground-to-air range. The dipole el- 
ements are completely enclosed in an ultra-lightweight 
fibreglass radome. 


53A-10 Omni-directional Ground-to-air 
Antenna 


The 53A-10 is a 12-element collinear array of dipoles 
specifically designed to provide an omni-directional 


Eyring Research 


HF Tactical Antenna 


The ‘Pocket Pack’ is a two element antenna packaged 
for highly mobile or covert applications. It is designed to 
perform when deployed either on or near the ground. Its 
bandwidth is normally specified as 2 to 65MHz but the 
system can also be operated up to 90MHz. In neither 
case does the system require a tuner/coupler. 

The antenna handles 200 watts pep and is compatible 
with spread spectrum, burst transmission and fast 
frequency hopping equipment. It can be installed in 5 


Ford Aerospace 


SHF Quick Reaction Antenna 


The GMF compatible quick reaction antenna has 
performance parameters equal to or better than the 
AS-3199/TSC, 6-metre GMF. With a three-man crew, 


GTE Government Systems 
(Mountain View) 


Magic Mast Quick Erecting Antenna 
Mast 


Designed to MIL specifications, Magic Mast features 
include: mast erection up to 9.1metres in 3 minutes in 
high wind, retraction while on the move and operation 
at variable heights to reduce physical signature. It 
requires no special operator training, can be re-installed 
on another vehicle in 2 hours and has an mtbf of 16,000 
hours. 

Magic Mast is designed to withstand temperatures of 
-10 to +76°C, with mast erection typically requiring 3 
minutes or less for the entire family of field-proven 
masts. Complete operational deployment is 
accomplished by one person in less than 5 minutes. No 
ground stakes or guy wires are required. For high winds, 
easily-deployed outboard support arms are captively 
attached and stowed to the four shelter corners. All 
equipment, materials and standard maintenance tools 
are self-contained. 

Two hydraulic motors are connected in parallel and 
use prime power of 115 volts ac (50 to 400HZ) with a 
24-volt battery back-up. A four-way active valve assures 
smooth operation with a manual lever back-up. Two air 
compressors are also connected in parallel with the 
same power sources and back-up as the hydraulic 


GTE Magic Mast systems deployed 


azimuthal plane pattern with a nominal gain of 9dBi. A 
phase distribution independent of frequency, provides 
null fill and positions the vertical plane beam at an 
optimum angle for maximum air-to-ground-to-air range. 

The dipole elements are completely enclosed in a 
lightweight fibreglass radome. A mounting bracket and 
ac power are provided at the top of the enclosure for 
either a single or dual obstruction warning light. Dual 
monitoring probes allow continuous sampling of the 
radiated field for a fault alarm system. 


64A-1 Heliborne Antenna 


The 64A-1 Ku-band omni-directional antenna provides 
a 6dB gain and is specifically designed for heliborne 
applications. 


67A-1 Shipboard SHF Satcom Antenna 


The 67A-1 shipboard antenna provides shf satellite 
communications through DSCS and NATO satellites 
and is fully operable with the AN/WSC-6 terminal. The 
circularly polarised unit is an integrated antenna and 
Ina assembly. It operates in the 7.25 to 8.4GHz military 
satcom frequency and provides 500MHz instantaneous 
bandwidth in both the transmit and receive bands. A 
three axis gimbal provides fully hemispherical coverage 
and inertial stabilisation with 35 degrees of roll and 12 
degrees of pitch. It can handle 8 kilowatts of power at 
the transmit port. It is 3048mm in diameter and stands 
3302mm high. The 67A-1 weighs 495kg and is 
interchangeable with the AS-3399/WSC unit. It meets 
MIL-E-16400 requirements. 


92M-1 Antenna Mast 


The 92M-1 mast consists of a top antenna adaptor 
section, aluminium telescoping section, a base section 


minutes by one man and either occupy an: area of 
approximately 7.9 x 46, or 6 x 91.4 metres. It weighs 
2.25kg. 


STATUS 
Letters of intent to purchase from US Army and Marine 
Corps in mid-1987. 


ELPA HF Wideband Antenna 


The four element antenna is one of a family of ground 
co-operative antennas designed to perform when on or 
near the earth. Handling 1kW pep, it can be installed in 
20 minutes and will operate from 2 to 30MHz without a 


assembly/disassembly time is 20 minutes from arrival on 
site to preparedness for satellite acquisition. Specified 
to MIL-STD-810 for shock and vibration, the antenna 
system can be transported by air (C-130, C-141, C-5A 
aircraft), 2'/.-ton military truck, rail flat car or cargo ship. 

Transmitting at 7.9 to 8.4GHz and receiving at 7.25 to 
7.75GHz, the unit has a g/t of 26dB/°K and an eirp of 
109dBm (with input -of 60.4dBm). Power rating is 2kW 
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with an erection winch and tilt-up base, guylines, 
tensioners and screw anchors. The telescoping mast 
sections are proportioned to provide maximum stiffness 
with minimum weight. The base section has a hinged 
base plate 26.67cm? with four holes for ground anchors 
and a level vial to facilitate plumbing the mast assembly. 
The lower mast section is stabilised by three steel guys 
at the 1.8-metre level. 

For maximum windloading conditions, the mast is 
provided with a set of upper guy cables that attach at 
the 9.8-metre level, requiring a guy radius of 7.6 metres. 
The hand crank used for the erection mechanism 
requires a maximum of 15.88kg of force to extend or 
retract the mast. 

Versions of the basic 2.4- to 9.8-metre 92M-1 mast are 
available in 12.8-, 15.2-, 23.5-, 24.9- or 31-metre heights, 
with motorised or manual erection mechanisms. 


93C-—27 Antenna Control Unit 


The 93C-27 antenna coniro! unit serves as a control 
and monitoring system for large steerable structures. 
The unit is capable of controlling pedestal, feed 
and sub-reflector power drives to implement manual 
movement and automatic tracking/pointing modes. It 
can also control and monitor a variety of other 
equipment. It has self test, calibration and diagnostic 
routines and status and fault reporting capability. It 
requires a primary power of 120/240 volts ac, 50/60Hz, 
measures 105 xX 483 x 508mm and the chassis 
weighs 25kg. It meets MIL-STD-189 and MIL-STD-454 
requirements. 


Manufacturer 
Electrospace Systems Inc, Richardson, Texas. 


tuner/coupler. The ELPA element and array structure 
provides directive gain along a bi-directional or 
unidirectional beam axis for less than 60 degree 
elevation angles. Above 60 degrees elevation, the 
antenna is largely omni-directional. 

The unit is compatible with current spread spectrum 
and fast frequency hopping equipment. It occupies an 
area of approximately 20 x 46 metres and weighs 28.8 


kg. 


Manufacturer 
Eyring Research Institute Inc, Provo, Utah. 


input to IFL, vswr is 1.4 to 1 max, and weight is 
approximately 2727kg. 


Manufacturer 
Ford Aerospace & Communications Corp, Palo Alto, 
California. 
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system. Lowering and raising solenoids also have 
manual back-up with active pressure valves that are 
connected in parallel for redundant back-up. 

A version of the mast introduced in mid-1986 will raise 
loads of 225kg to a height of over 15 metres in 90 
seconds. 


Harris (Government Systems) 


Adaptive Multi-function Airborne 
Antenna 


An adaptive multi-function antenna (ama) was devel- 
oped for advanced tactical fighter aircraft under a $2.4 
million contract. 

The ama is expected to lower cost, size and weight 
factors, as well as power usage, by consolidating 
antenna capabilities for systems such as the Navstar 
Global Positioning System (GPS), the Joint Tactical 
Information Distribution System (JTIDS), Identification 
Friend or Foe (IFF), SEEKTALK and Sincgars. _ 


AS-3199/TSC Light Terminal Antenna 


The AS-3199/TSC light terminal antenna was designed 
for USASATCOMA for the Defense Satellite Communi- 
cations System. 

Intended for tactical or strategic military missions, the 
antenna can be loaded and transported on a 2'/,-ton 
truck, transporters or C-130/C-141 aircraft, and can 
also be lifted by helicopter. It can be erected in 12 hours 
on rough terrain. It provides a standard rf equipment 
interface and is compatible with the AN/TSC-86(V) and 
AN/TSC-85. 


STATUS 
In 1981 Harris was awarded an $11.6 million contract by 
the US Army with options for $3.8 million. Initial funding 
for the procurement was $4.7 million. Deliveries began 
in 1982. 


TECHNICAL SPECIFICATION 

Receive frequency: 7.25-7.75GHz 

Transmit frequency: 7.9-8.4GHz 

Size: 6.1m diameter 

Sky coverage: 0-90° elevation; +10° cross elevation 
Aperture gain: 52dB (both transmit and receive) 
G/t: 26dB + 20 log (F/7.25GHz) minimum 

Eirp: 109dBm + 20 log (F/77.9GHz) minimum for Pt + 
60.4dBm 

Erection time: 12h (4 men) in 32.19km/h winds 
Power handling: 60.4dBm 

Temperature range 

operating: +4 to +52°C 


Harris (RF Communications 
Group) 


AN/SRA-—56/57/58 HF Transmitting 
Multicouplers 


The AN/SRA-56, -57 and -58 hf transmitting multi- 
couplers permit the simultaneous operation of up to 
four 1 kilowatt transmitters (eight with an optional 
impedance matching network) into a single broadband 
antenna. The AN/SRA-56 covers the 2 to 6MHz band, 
the AN/SRA-57 covers the 4 to 12MHz band and the 
AN/SRA-58 the 10 to 30MHz band. Isolation between 
transmitters is better than 35dB for frequency separ- 
ation equal to or greater than 5%. 


STATUS 
Order for 200 units received from US Navy. 


RF-—382 Automatic Antenna Couplers 


The RF-382 is a series of automatic antenna tuners 
designed to match the outputs of 150- and 500-watt 
transceivers and transmitters to a variety of whip, dipole 
and long-wire antennas in the 1.5 to 30MHz frequency 
range. Tuning time from memory is less than 25 
milliseconds, and antenna sizes range from 2.7 to 45.7 
metres. Remote control of the transceiver or transmitter 
is possible at a remove of up to 76 metres. 

Couplers in the series will work with RF-280, RF-2301, 
RF-230, RF-3200, AN/URC-94(V), RF-350, RF-355, 
RT-1446/URC and AM-7223/URC sets. They meet 
certain requirements of MIL-STD-810B, MIL-STD-810D 
and MIL-STD-167. 


RF-393 Vehicular VHF Antenna 

The RF-393 is designed for temporary or rapid mobile 
installation. It enables a manpack to be used in mobile 
applications, allowing radios to be moved from 


STATUS 

Developed for a number of mobile military roles for the 
US forces and entered service in 1980. Magic Mast was 
the subject of a $10.1 million contract placed in August 
1984 by contractors acting for the US Army. |n this 
instance, the antenna is intended for mounting on M811 


STATION 245 


STATION 477 


= 


military vehicles for use in the Patriot air defence system. 
GTE has produced more than 100 Patriot mast systems. 


Manufacturer 
GTE Government Systems, Mountain View, California. 
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QRSAG in stowed position for transport by fixed-wing aircraft 


Transportability: 2'/,-ton truck, transporters, helicop- 
ter, C-130 or C-141 

Weight 

2272kg 

for transport: 3182kg 


Quick Reaction Satellite Antenna 
Group (QRSAG) 


The QRSAG antenna consists of a 6.1-metre shaped 
reflector mounted on a positioner-pallet assembly. This 
assembly provides sector sky coverage of +10 degrees 
cross-elevation and 0 to 90 degrees elevation coverage. 
The pallet is supported at its four corners by adjustable 
ground-mounting foot pads which in turn level the 
antenna. For operation in winds over 32km/h, earth 
anchors secure the antenna against overturning. The 
positioner, which pivots into the operational position 
from the transport pallet, consists of an open frame 
tubular structure with linear actuator reflector position- 
ing drives. 

The reflector assembly consists of 16 interchangeable 
panels connected to a 2.3-metre centre section. The 
panels are supported by 16 structural members through 
a specially designed bracket assembly that eliminates 
any field adjustment of the reflector surface. An rf 
choke-joint design between adjacent panels eliminates 
intermodulation products contributed by the reflector 
surfaces. Critical rf components are mounted to the 
back surface of the reflector centre section on an rf 
equipment plate. The rf components are accessible 
during operation for maintenance. 


The QRSAG is packaged as a single self-contained 
unit that has all of the equipment necessary for the 
installation crew to erect the antenna and connect it to 
the terminal shelter (the whole operation can be 
accomplished by four men in one hour). It can be towed 
by M-720 or M-832 mobilisers, and is compatible with 
the 463-L aircraft cargo compartments for transport by 
fixed-wing aircraft. The antenna group is provided with 
its own lifting sling, chock isolators, and tie-down 
provisions, to facilitate transport by helicopter, rail, or 
ship. 

QRSAG interfaces with a number of DSCS military 
satellite communication terminals, including AN/ 
GSC-49, AN/MSQ-114, AN/TSC-85A, AN/TSC-86, AN/ 
TSC-93A, AN/TSC-94A, AN/TSC-100 and 
AN/TSC-100A. 


STATUS 

In early 1984, Harris was awarded an $189 million 

contract to develop and produce a state-of-the-art — 
Quick Reaction Satellite Antenna for the US Army 

Satcom Agency. The four-year contract provided for 

122 antennas to be produced in support of the DSCS. 

Production deliveries started in mid-1985. A $4.9 million 

modification contract awarded in 1987. 


Manufacturer 
Harris Corp, Government Systems, Melbourne, Florida. 


RF-398-01 antenna 


vehicle to vehicle without time-consuming antenna 
installations. 

The RF-393 is designed for special applications of the 
Harris AN/PRC-117, AN/VRC-94(V), and RF-3090 series 
vhf fm transceivers. It is also compatible with other 
frequency-hopping radios and with single-channel 
equipment such as the AN/VRC-12, AN/PRC-77, 
RF-280, and AN/URC194(V). Rated at 50 watts, it covers 
the 30 to 90MHz band without tuning or band switching. 


RF-398 Vehicular VHF Antenna 


The RF-398 is a broadband vehicular vhf antenna 
operating in the 30 to 90MHz frequency range. It is 
designed to operate with the AN/VRC-94(V), the 
AN/VRC-12, AN/PRC-77, RF-280 and AN/URC-94(V) 
radios. It has mounting interchangeability with the 
AS-3717/VRC-94(V) (RF-388), the AS-1729 (RF-288), 
the AS-2731,the AS-3684 and the AS-3685. It is used 


primarily in jeeps, apcs and tanks, but can also be 
adapted for shipboard or fixed installations. 
The RF-398-01 is a low profile version. 


RF-1912/1912A Transmitting Dipole 
Antennas 


The RF-1912 transmitting dipole antenna is a transport- 
able antenna system for use in sheltered, vehicular and 
fixed-station applications while the RF-1912A antenna 
is designed for permanent ground or roof-top appli- 
cations. Both systems can be erected by two soldiers. 

Antenna matching is accomplished through antenna 
couplers such as the RF-601A automatic antenna 
coupler for 1kW transmitters, and the RF-281 automatic 
antenna coupler for 150-watt transmitters. The antenna 
can also be used in the 1.5 to 30MHz range with the 
RF-281 unit. 


RF—1914/1914A Receiving Dipoles 


The RF-1914/1914A receiving antennas are electrically 
identical. The RF-1914 is intended for temporary ground 
installations and requires anchoring stakes, guy ropes, 
and masts. The RF-1914A is provided with special 
hardware and steel assemblies for permanent roof-top 
or ground installations. Either system can be erected by 
two persons. 

Both dipoles are intended for receiving equipment in 
the 2 to 30MHz range. They are designed for 
omni-directional, high radiation angle communications 
up to approximately 800km, from 2 to 15MHz, by 
ionospheric reflection propagation. As the frequency of 
the signal is increased, the antenna receives more 
energy at low angles for long range communications. 


RF-1928/1927 Broadband Dipole 
Antenna 


The RF-1928 broadband dipole antenna consists of the 
RF-1927 radiating element and a number of mast-type 
supports. Designed for use in shelter, vehicular and 
fixed station applications, it can be erected by a crew of 
two. It provides a high angle of radiation in the 3 to 
15MHz range, and the addition of direct and ground 
reflected waves from a dipole placed 9.1 metres above 
the ground plan gives omni-directional high radiation 
angle coverage at ranges of over 800km. The antenna is 
39 metres long, 7.9 metres wide and 9.1 metres high. It 
weighs 91kg. 


RF-1933 Broadband Dipole 


RF-1933 series broadband dipole antennas are trans- 
portable systems for use in shelter, vehicular and fixed 
station applications. They can be erected by two people. 
Three versions are available — the RF-1933-12 radiating 
element only, the RF-1933-13 fixed installation antenna 
system and the RF-1933-14 transportable antenna 
system. 

The antennas are designed to provide a high angle of 
radiation at low frequencies (2 to about 15MHz). The 
addition of direct and ground reflected waves from a 
dipole placed nine metres above the ground plane 
results in omnidirectional high radiation angle coverage 
at ranges of up to 800km. 


RF-601A Automatic Antenna Coupler 


The RF-601A automatic antenna coupler matches 1kW 
transmitters with 4.5- to 10.6-metre whip antennas over 
the 2 to 30MHz frequency range (1.6 to 30MHz for 
10.6-metre whip antenna). It is suitable for use in 
shipboard, fixed-station and transportable shelter 
applications. 

The RF-601A is composed of two separate units: the 
control unit and the waterproof coupler unit. The 
control unit, located at the transmitter, acts as an 
interface between the transmitter and coupler unit to 
provide the control signals. The coupler unit contains 
the tuning elements and discriminator circuitry and is 
located at the antenna base. 

The unit meets MIL-E-16400 and MIL-S-901 where 
applicable. Its Nato stock number is 5905-00-486-8589. 


RF-—3281 Voice Duty Antenna Coupler 


The RF-3281 is a microprocessor-controlled antenna 
coupler which matches the output of 125-watt ssb 
transceivers to a variety of whip, dipole and long-wire 
antennas over the 1.6 to 30MHz frequency range. 
Tuning takes 30 milliseconds from memory and 1 
second in learn mode. Antenna sizes range from 2.7 to 
45.7 metres. The RF-3281 meets certain requirements of 
MIL-STD-810D. 


RF—4032 Deployable Tactical Antenna 
Siting Kit 

The RF-4032 deployable tactical antenna siting kit 
enhances the operational flexibility of the 400-watt hf 


RF-4032 deployable antenna siting kit 
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Schematic of 1928 system 
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RF-1933-13 permanent tower installation 


MT-( )/GRC-193 
Mounting Base, 
Electrical Equipment 


200 ft. RF and Control 
Remoting Cables on 
AC-435/U Reel 


Antenna Base—Insulator 
(in folded-down 
storage position) 
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GRC-193/RF-4000 radio set by permitting remote 
location (up to 61 metres) of the CU2064/RF-4031 
antenna coupler and antenna. 


TECHNICAL SPECIFICATION 
Deployment distance: 61m max 
Rf cable: RG-8A/U 

Antenna 

AT-1011 


AS-2259 (with MX-9313 adaptor) 
doublet 

long wire 

RF-1912 


CABLE (ON RC-435/U REEL) 
Diameter: 570mm 
Width: 190mm 

Weight: 31kg 


MOUNTING BASE (ANTENNA BASE IN STORAGE POSITION) 
Height: 140mm 

Width: 292mm 

Depth: 610mm 

Weight: 8.2kg 


Manufacturer 
Harris Corp, RF Communications Group, Rochester, 
New York. 


Hy-Gain 


1905 Doublet Antenna 


The 1905 doublet and centre support mast is similar in 
operation to the S-1903, providing a lightweight 
portable manpack unit that operates on preset 
frequencies from 2 to 30MHz. In this case, the antenna is 
supported at each end by 30.5-metre lengths of braided 
polypropylene rope to elevate the elements above the 
ground. 

The system can be installed in any soil conditions in 
less than 10 minutes by two men. 


1910AA Tactical Dipole 


The 1910AA is a tactical dipole antenna that provides 
continuous coverage for both transmitting and receiv- 
ing in the 2 to 30MHz frequency range. The antennacan 
be erected by two people in less than 15 minutes. It 
requires no tuning across the entire bandwidth and 
does not need an antenna tuner or antenna adjustment. 


1990AA Manpack HF Antenna 


The 1990AA is a lightweight manpack antenna which 
provides short-range hf communication in virtually all 
types of terrain. The antenna relies on sky-wave 
propagation instead of the ground-wave component 
which is characteristic of vertical whip antennas 
commonly used with tactical radios. This near vertical 
incident sky-wave gives communication within a 480km 
radius even in mountainous or heavily wooded terrain. 
Under similar conditions, severe dead zones would be 
encountered with vertical whip antennas because of 
skip or ground wave masking. 

The unit can be erected by two men in less than 5 
minutes. The 4.6-metre support mast is supplied in eight 
short sections that, when assembled, serve as the low 
loss coaxial conductor which feeds the antenna. The 
basic antenna is designed to mount directly on the 
AN/PRC-47 radio, although it can be used with other 
radios. 

The 1990AA antenna is military nomenclatured the 
AS-2259/GR and has been assigned a US National 
Stock Number of 5985-00-1 06-6130. 


3026 Mobile Tower/Trailer System 


The 3026 is a mobile tower/trailer system designed for 
tactical applications. Its fully extended height is 30.48 
metres and its top load limit is 226.8kg. Powered by an 
electric motor, the 3026 is suitable for many types of 
transport, from towing with a heavy duty lorry to 
air-lifting with a helicopter or C130 aircraft. 


4213 Portable Discone Antenna 


The 4213 is a transportable, manpacked, omni- 
directional base station antenna for military broadband 
vhf communications in the field. It gives continuous 
coverage across the frequency range without need for 
electromechanical adjustments. 

The antenna system can be erected by two people in 
less than 10 minutes. The mast system included 
provides for an erection height of 9.1 metres above 
ground in 0.9-metre increments, Windloading is 97km/h 
(no ice) and 80.5km/h (6.35mm radial ice). 


4331 AA Broadband VHF Antenna 


The 4331 AA is a broadband vhf vehicular antenna 
covering the 30 to 88MHz tactical fm frequency band. 
The centre fed design is claimed to minimise variations 
in gain and radiation characteristics when isolated from 
a ground plane. The mounting configuration of the 
4331 AA is identical to that of other vehicular antennas 
such as the AS-1729 and AS-2731. 

The 4331 AA is designed for use on jeeps, 
trucks, armoured vehicles, shelters and free-standing 
installations. The antenna consists of two whip sections, 
a base with spring and mounting hardware. It is 
designed to meet or exceed MIL-STD-810, 


1990 system in canvas roll bag 


1905 doublet antenna 
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5000 Log-periodic Antenna 


The model 5000 rotatable log-periodic antenna system 
covers short, medium and long ranges over a 
continuous bandwidth of 3 to 30MHz for transmit and 2 
to 30MHz for receive. Power ratings higher than 25kW 
are available. Semi-omni-directional radiation patterns 
are produced in the 3 to 4MHz range for short-range 
reliability. Uni-directional patterns provide the gain 
required for medium- to long-range communications. 

The LP-1005 antenna head uses the shortened array 
technique designed to provide maximum gain and 
efficiency. This technique, which is also used for the 
LP-1001 (see 5001 entry), greatly reduces the physical 
size of the array. 

Azimuth rotation speed is 1 rom. Windload is 193km/h 
(no ice). Military nomenclature is AS-3515/GRC. 


5001 Rotatable Log-periodic Antenna 


The model 5001 is a uni-directional, rotatable, hf 
log-periodic antenna system that has continuous 
bandwidths of 4 to 30MHz for transmit and 2 to 30MHz 
for receive. There is a rotatable beam at operating 
power levels ranging to 25kW (average). 

The LP-1001 antenna head is used. The array 
consists of 15 linear dipoles for the higher frequency 
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4213 portable discone 
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5002 antenna 


range and four inductively taper-loaded elements for 
thre lower frequency range. 

The element feedline was designed using self balun 
and tapered feedline techniques. No external balun is 
required. The input connection is 50 ohms coaxial 
unbalanced. Windload is 225km/h (no ice) and 
161km/h (6.35mm radial ice). 


5002 HF Log-periodic Antenna 


The model 5002 is a uni-directional, steerable, high- 
frequency log-periodic antenna system with wide 
bandwidths covering the 4 to 30MHz frequency range. It 
has medium- to long-range coverage. 

Maximum gain and efficiency are achieved by the use 
of a log-periodic mixed dipole design of 15 linear 
dipoles (high-frequency portion) and four inductively 
taper-loaded elements at the lower frequency portion of 
the antenna. The elements are connected to a special 
balanced feed system that begins at the coaxial input as 
a coaxial unbalanced line and terminates at the 
antenna feedpoint as a balanced feed system. Windload 
is similar to that of the model 5001 antenna. 

Military nomenclature is OE-175/FRC. 


5005 Rotatable Log-periodic Antenna 


The 5005 rotatable log-periodic antenna system trans- 
mits and receives over short, medium and long ranges 
from 6 to 40MHz. Many of these systems have been in 
service for more than 20 years. 

The 5005 is a complete system with antenna head, 
rotator with remote-control unit, tower, and all guys, 
anchors and hardware required for installation. It has a 
power capability of 25kW average and 50kW pep. 
Higher power ratings are available if required. 

5005 systems require an area of approximately 0.125 
hectares; experienced rigging personnel can erect them 
in 80 to 100 hours, excluding the time spent in site 
selection and preparation, with standard rigging 
equipment and a crane. Windload is similar to that of 
the model 5001 antenna. 


5000 log-periodic antenna 


5007 rotatable log-periodic antenna 


5006 Rotatable Log-periodic Antenna 


The model 5006 rotatable log-periodic antenna system 
includes a twin tower support configuration with 
rotating mast between the two support structures and 
pivoted rotator with rotary joint at the base between the 
two towers. It is a complete antenna system with 
remote-controls, and all guys, anchors and hardware 
required for installation. 

The system provides short-, medium- and long-range 
service, and full 360-degree continuous rotation. 


5006 log-periodic antenna 
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The 5006 requires an area of 0.125 hectares and can 
be installed in 100 to 120 hours excluding the time 
needed for site selection and preparation. Windload is 
similar to that of the model 5001 antenna. 

Military nomenclature is AS-2178/G. 


5018 Rotatable Log-periodic Antenna 
System 

The 5018 is a ground-mounted rotatable log-periodic 
antenna system. It provides medium- to long-range 
communications within the 6.2 to 30MHz frequency 
range and has an rf power rating of 1kW average and 
2.5kW balun optional. Windload is 161km/h (no ice). 


5025 Transportable HF Antenna System 


The 5025 is a self-contained, transportable log-periodic 
hf antenna system. It consists of the antenna, rotator, 
18.3-metre telescoping tower, generator, as well as 
installation tools and hardware, all stowed on a tandem 
axle trailer. All modes of transportation are possible 
from towing with a pickup truck to airlifting on a C-130 
aircraft. 

The antenna covers the 4 to 830MHz frequency range 
and has a gain of 9dBi from 4 to 6MHz, and 12dBi from 6 
to 30MHz. The electric antenna rotator can be 
controlled from the base of the tower or remotely with a 
two-wire remote-control unit. The remote control has a 
digital display of the antenna azimuth in 10-degree 
increments. The system can be assembled and erected 
by as few as two individuals although more usually a 
team of four complete the task in less than 2 hours. The 
self-contained 5kW generator provides all power 
necessary for erection and operation of the antenna. 


AS-—1729/VRC VHF Vehicle Antenna 


The AS-1729/VRC is an omni-directional antenna 
assembly built to MIL-A-55288B (EL) specifications. The 
antenna is designed for use on Jeeps, tanks, apcs, 
weapons Carriers or crew serviced weapons. 

It operates in the 30 to 76MHz range, with 10 
frequency band segments. Band switching is automatic 
if the antenna is connected to a compatible transceiver 
with automatic antenna switching capabilities. Band 
switching can be exercised manually by operating the 
control located at the base of the matching unit if 
the antenna is connected to other receivers and 
transceivers. 

The AS-1729 consists of three units: the MX-6707 base 
matching unit with spring cable assembly, the AS-1730 
lower antenna element, and the AT-1095 upper element. 


STATUS 
US Army purchased over 44 000 antennas in 1986 ata 
cost of $8 million. 


CM-2020 Transportable HF Conical 
Monopole Antenna 


The model CM-2020 is a broadband transportable hf 
conical monopole antenna system, covering the 3 to 
30MHz frequency range without switching, It provides 
vertically polarised, omni-directional radiation suitable 
for both short- and long-range communications. 

The system is completely equipped for installation by 
four men in 2 hours. The antenna is designed 
for general application in tactical and emergency 
communication systems. Windload is 120km/h (no ice). 
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5025 system erected 


5018 system 


H-—4001 Portable Reel Tape Doublet 


The H-4001 is a portable doublet antenna system for 
transmission and reception on any discrete frequency 
throughout the 1.5 to 30MHz frequency range. It is 
suitable for establishing reliable hf communications for 
military manoeuvres or temporary or semi-permanent 
field operations where permanent antenna installations 
are impractical. 

The H-4001 employs two stainless steel tape elements 
which reel out of a cycolac housing to form a full 
one-half wavelength antenna installation. The tape 
elements are calibrated in metres to provide ready 
reference in establishing the distance each should be 
extended for desired frequencies. A ‘frequency-to- 
length’ conversion chart, correlated with the metre 
calibrations on the tape elements, is an integral part of 
the antenna housing. 


A 7.6-metre length of high strength polypropylene 
rope attached to the end of each tape provides a means 
of securing the extended elements to posts, trees or 
buildings. For ready portability, the stainless steel tape 
elements rewind into the compact antenna housing 
using attached hand cranks. The H-4001 is military 
nomenciatured. 


LP—1007 Rotatable Log-periodic 
Antenna 


The LP-1007 uni-directional antenna head is designed 
for medium- to long-range communications with 
maximum gain for the continuous frequency range of 13 
to 30MHz. The antenna can be operated at power levels 
ranging to 2kW average, 4kW pep. The antenna can be 
mounted in a fixed azimuth mode or be used with the 
R-3501 rotator for a full 360-degree beam coverage. 


LP-—1017 Rotatable Log-periodic 
Antenna 


The LP-1017 is a log-periodic configuration which has 
reduced the physical size required to cover 6.2 to 30MHz 
to nearly half that of a full-sized array. The antenna can 
be fixed in azimuth or rotated with the R-3501 rotator. 
It is specifically designed for use in government 
applications. Windload is 161km/h. 


LP—1018 Log-periodic Dipole Antenna 


The LP-1018 log-periodic dipole antenna has been 
designed for transmission or reception in vertical or 
horizontal polarisation. The antenna can be used for 
point-to-point, ground-to-air or surveillance operations. 
Bandwidth is 30MHz to 1.1GHz, gain 8dB, and 
front-to-back ratio 15dB. Windload is 161km/h. 


LP—1019 Planar Log-periodic Antenna 


The LP-1019 antenna has been designed for point-to- 
point, surveillance, ground-to-air and ground-to-space 
communications. It is available for use in either vertical 
or horizontal polarisation, as oriented, and as such can 
be mounted for either azimuth on any tower face, 
mounted on a rotating mast, or mounted on a suitable 
rotator. 


LP-1018 


Dy 
PA 
KY 


Tart 


ae 


He 


5025 system stowed 


LP—1112MR Transportable Rotatable 
Log-periodic Antenna 


The LP-1112MR is a transportable and rotatable 
log-periodic antenna system covering the frequency 
range 4 to 30MHz. It is designed for temporary or 
permanent installation. 

The antenna dimensions are 26.5 x 21.9 metres with 
a tower height of 18.3 metres. Rotation is accomplished 
through the use of a mechanical stop and halyard 
device, eliminating the necessity for electric power 
during system erection and operation. 

Installation and erection can be performed by a crew 
of six in less than 4 hours. All installation tools and 
fixtures are included in the antenna kit. 


LP-—1402 Tactical Transportabie VHF 
Log-periodic Antenna 


The LP-1402 antenna system is a 30 to 76MHz 
manpacked transportable antenna designed for broad- 
band vhf tactical communications in the field. 

Supplied complete in a back-pack, when erected the 
system can be used for either vertical or horizontal 
polarisation at 0.8-metre height increments up to 
6-metre phase centre heights above ground. The 
antenna’s front-to-back ratio is 10dB. 

Erection can be accomplished by two men in less 
than 10 minutes. 

Military nomenclature is AS-2851/TR. A companion 
model, the LP-1403, covers the 30 to 88MHz frequency 
range. 


S-1903 Multi-band Doublet Antenna 


The S-1903 is a portable doublet antenna that operates 
anywhere in the 2 to 30MHz frequency range. The 
elements are fabricated from braided nylon rope which 
has conductors woven directly into it. The elements are 
calibrated in 500kHz increments for simple adjustment 
in the field. The doublet comes complete with 9.1 metres 
of RG-58A/U coaxial cable. 

A flat storage spool for each element is an integral 
part of the antenna. During operation, the unused 
portion of each element is shorted out and remains on 
the storage spool. 


Mackay Communications 


MSR 4030 Antenna Coupler 


The MSR 4030 is a 1kW antenna coupler for connecting 
whip or wire antennas to a transmitter designed to 
match a 50 ohm load. Although particularly suitable for 
use with Mackay transmitters incorporating the MSR 
1020 1kW linear power amplifier, the MSR 6408 control 
unitis available to facilitate interface of the coupler with 


The antenna is supported at each end by 7.6-metre 
lengths of braided polypropylene rope which can be 
tied to trees, buildings, poles etc, to elevate the antenna 
above the ground. A weight is attached to each end of 
the support rope for throwing the rope up into the 
overhead support. 


S-—3909 Tactical Log-periodic Antenna 


Model S-3909 tactical log-periodic antenna is a 
uni-directional, broadband, high gain antenna exhibit- 
ing 7.25dB gain throughout the frequency range of 150 
to 172MHz. Vswr characteristics are well below 2 to 1 
throughout the band relative to 50 ohms unbalanced, 
with a power capability of 25 watts pep. The front-to- 
back ratio is greater than 10dB. This antenna, supplied 
in tactical non-reflecting black, folds down into a 
compact package which is transported in a durable 
black canvas carrying case which can be secured to the 
waist belt of the user. 


S-3937 Ground Plane Antenna 


Model S-3937 is a medium gain °/,-wave ground plane 
antenna exhibiting 3dB gain over a dipole in the 150 
to 176MHz band in discrete frequency/incremental 
adjustments provided by calibration marks on the 
telescoping radiator assembly. Supplied complete in 
non-reflective black, this unit can be adapted to a 
vertical mast ranging from 13 to 638mm in diameter. 
For storage or transport, the unit can be quickly 
disassembled into six component parts. 


V-—4213 Discone Base Station Antenna 


Model V-4213 is a portable, manpacked, omni-direc- 
tional discone base station antenna for military 
broadband vhf communications in the field. The system 
can be erected by a crew of two in less than 10 minutes. 

The mast system consists of ten sections of 
snap-together aluminium tubing to support the antenna 
at a height of 9.1metres. The V-4213 provides continu- 
ous coverage across the entire 30 to 88MHz frequency 
range without need for electromechanical adjustments. 


other transmitters. The control unit has operator 
controls and interface circuits that are similar to those 
of the RF601A and AN/URA—38A series of antenna 
couplers. 


MSR 4040 Digital Antenna Coupler 


The MSR 4040 is a 150-watt digital antenna coupler for 
use when connecting whip or wire antennas to a 
transmitter designed to match a 50 ohms load. The unit 
can match 2.74- and 4.87-metre vehicular whips, and 7- 
to 45.7-metre whips and long-wire base station 
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V-—4231 Omni-directional Vehicle 
Antenna 


The V-4231 is an omni-directional antenna assembly 
built to MIL-A-55288B (EL) specifications and is used by 
military forces throughout the world. The antenna is 
vertically polarised and centre fed, operating in the 30 to 
76MHz range with ten frequency band segments. Band 
switching is automatic if the antenna is connected to 
a compatible transceiver with automatic antenna 
switching capabilities. The band switching can also be 
exercised manually. 

The V-4231 consists of three units: the MX-6707 base 
matching unit with spring cable assembly, the AS-1730 
lower antenna element and the AT-1095 upper element. 
The antennais designed for use on the outside of Jeeps, 
tanks, armoured personnel carriers, weapons carriers 
Or crew serviced weapons. 


TECHNICAL SPECIFICATION 
Antenna type: whip, fibreglass 
Military nomenclature: AS-1729/VRC 


HG-C-70 Heavy-duty Crank-up Tower 


The HG-C-70 tower is designed to hold structures of 
9.29 metre? at 128.74km/h. It can be raised to 21.3 metres 
with a top load of up to 454kg. Other models in the series 
are designed to extend to a maximum height of 61 
metres and hold two 2.4-metre dishes. 

The HG-C-70, along with the LP-1017 antenna and 
R-3501 rotator, is being supplied to NATO and has been 


~ assigned the NATO number 5985-17-905-0666. It is also 


in use with the Dutch Ministry of Defence. 

The tower can be trailer-mounted for transport or 
placed on a concrete base for a permanent installation. 
As the tower sections are sequentially raised, each is 
mechanically locked in place at each of the four section 
legs. Once locked, the tower weight is off the raising 
cable. Locks are controlled from ground level. 

The tower can be raised by hand or electric motor 


Manufacturer 
Hy-Gain Division of Telex Communications Inc, Lincoin, 
Nebraska. 


antennas. It is microprocessor controlled and utilises 
reed relay switching. Rated input power is 125 watts 
average and 150 watts pep. Tuning time is 0.5 second 
nominal, 10 milliseconds from memory. The coupler 
weighs 8.6kg and meets MIL-STD-810C, including 
vibration for wheeled vehicles. 


Manufacturer 
Mackay Communications Inc, Raleigh, North Carolina. 


Pulse Engineering 


1900 Broadband UHF Antenna 


The model 1900 discone antenna operates in the 
frequency range 225 to 400MHz. It is capable of 


handling up to 750 watts cw power and has a gain of 
1.8qBi. It typically weighs 2.7kg. 


Manufacturer 
Pulse Engineering Inc, College Park, Maryland. 


Jasco 


6 BWE Broadband HF Dipole 


This travelling wave broadband dipole exhibits a vswr of 
better than 3 to 1 over the 3 to 30MHz frequency range. It 
can be used either as a tactical or a fixed antenna and 
will provide omni-directional coverage up to 12MHz and 
then bi-directional coverage from 12MHz up. Excellent 
high angle radiation properties are claimed to give 
good short- to medium-range communications at the 
lower frequencies while the higher frequencies provide 
long-distance coverage. 


Helimast 15 Transportable Telescopic 
Mast 


The Helimast 15 is a heavy-duty 15-metre transportable 
mast with a headload capability of 50kg. It is telescoped 
vertically upwards, and can be erected in confined 
spaces. Staying is unnecessary if headload weight and 
wind loading do not exceed the capability of the four-leg 
field stand. 

Erection is by means of a manually driven winding 
handle and requires only a two-person erection crew. 
All accessories are included in the heavy-duty canvas 
pack. 


ai: 


6 BWE broadband hf dipole 
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KF 6 Portable Double Inverted-V HF 
Antenna 


The HF 6is a portable double inverted-V antenna for the 
2 to 30MHz frequency range for medium-range 
communications over 60 to 500km. It can be erected by 
one person in 5 minutes. Power handling is 1kW at 
30MHz. 


HF 8 Transportable HF Antenna System 


The HF 8 antenna consists of a four-element asymmetric 
dipole, covering the 2 to 30MHz band. The antenna 
operates in two modes, vertical polarisation for short- to 
medium-range (2 to 6MHz) and horizontal for medium- 
to long-range (6 to 30MHz) communications. 

The Helimast 15 is used to support the antenna. This 
transportable mast can be raised by means of a hand 
crank or electric motor to a maximum of 15 metres in 10 
minutes and lowered in 5. 


HF8-H Antenna System 


The HF8-H antenna system has been developed for 
embassy, police and transport service as well as military 
applications. 

Its manufacturers claim that the HF8-H requires even 
less space than a dedicated antenna, and is highly 
selective in the frequency to which it will respond, thus 
minimising interference. It covers the 2 to 30MHz 
frequency range with a maximum power input of 1 
kilowatt cw (2 kilowatt pep) single sideband. 

A remotely-controlled antenna tuning unit, in the 
mast base, is pre-programmed via the central console 
with up to 100 channels available. Once programming is 
complete, any channel can be selected manually at the 
control console. The tuner will automatically set itself to 
the pre-programmed position. 


LP24/87T3 Tactical VHF 
Log-periodic Antenna 


This lightweight tactical antenna can be assembled by 
one person in less than three minutes. The supporting 
framework is constructed of rugged fibreglass tubing 
and radiating elements are of tangle-free braid. 

When stowed the antenna is in 3 discreet sections 
and if operation in the range of 54 to 87MHz only is 
required, then only the small section need be assembled. 
Addition of the second section will extend the range 
down to 31MHz and the last section down to 
24MHz. This modular feature allows for even quicker 
deployments if only higher frequency usage is required. 
Normal polarisation is horizontal; however, vertical 
adaptors can be supplied. 

Power handling is 100 watts. The antenna weighs 
6.8kg. 


Mainstay Mobile Mast 


Mainstay is a mobile mast which erects to a height of 30 
metres, supports a 50kg headload and stacks to 1.4 
metres high when lowered. The mast, which can be 
towed on a trailer, is erected to its full height by four men 
in less than half an hour. However, it has been so 
designed that it is not always necessary to erect the 
mast to its full height to perform a specific task. Full 
stability is maintained at any height up to 30 metres. 


SEG ABLE REE 


HF8-H antenna mounted on roof 


Helimast 15 mast 


LP24/87T3 antenna 


Mainstay incorporates a special winching device 
which lets out anchor rope and is claimed to keep the 
mast totally secured while being erected or lowered. 


Mk IV Transportable/manpack Mast 

The Mk IV is a medium weight mast of rugged 
construction. All accessories for deployment, such as 
stay ropes, pegs etc, are included in the heavy-duty 


Mainstay mobile mast and (insert) packed in trailer 


webbing pack. Mast sections are of thick wall fibreglass 
and employ anti-rotation locks. The mast is 6 metres 
high, but through use of two packs, any height up to 12 
metres can be obtained in increments of 1 metre. 


TECHNICAL SPECIFICATION 
Headload 

at 6m: 12kg 

at 12m: 1kg 

Wind velocity 

at 6m: 190km/h 

at 12m: 100km/h 

Erection time 

6m: 1-man crew, 10 minutes 
12m: 2-man crew, 10 minutes 
Packing time 

1 pack: 1-man crew, 10 minutes 
Stays: braided polyester 
Height 

single pack: 6m 

double pack: 12m 


ODC 26/87 Tactical VHF Discone 


This antenna provides omni-directional, vertically 
polarised vhf coverage with gain over a quarter wave 
vertical. The input impedance is 50 ohms and the vswr is 
better than 2.5 to 1 over the entire band from 26 to 
87MHz. Except for minor vswr excursions above 2.5 to 1 
it can be used effectively up to 200MHz, in which region 
it exhibits considerable gain referenced to a quarter 
wave vertical. It can be assembled by one person in 2 to 
3 minutes. 
Power handling is 200 watts and weight is 5.2kg. 


Mk IV mast in webbing pack 
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Mk IV mast erected 
: Bn. 
PM6 Paramast Lightweight Tactical ODC 26/87 in packing bag 
Mast 
The PM6 is an extremely lightweight quick erecting mast E 2 ese wy 
suited for paratroop use. It is erected by one person in : : * “ 


less than 10 seconds and repacked in 5 seconds. The 
telescoping fibreglass sections are taper locked in the 
extended position. 


TECHNICAL SPECIFICATION 
Headload: 2kg 

Erection time: 10s 

Packing time: 5s 

Mast sections: fibreglass tube 
Accessories: ABS plastic 
Height 

deployed: 6m 

Length 

packed: 1.2m 

Weight: 1.5kg 


S Series Mobile Whip Antennas 


The S series of mobile whip antennas are of fibreglass 
construction for vehicle mounting on a standard 
screw-type base. Configurations can be built up using 
the interchangeable S1 section. The antennas are 
designed to survive continued impacts on mid-point at 
40km/h. 


TECHNICAL SPECIFICATION 
Configuration 

$2: 2.4m, two S1 elements for mobile use 
S3: 3.6m, three S1 elements for mobile use 


S4: 4.9m, four S1 elements for static use only PM6 Paramast 
Elements: single interchangeable S1 element 
Base: S3-B type 

Power handling: up to 1kW pep 
Construction: fibreglass/copper 


Two S2:antennas on turret of Ratel afv 


HF 8 antenna matching unit ODC 26/87 vhf discone WAS/19 long-wire antenna 
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WA5/19 Long-wire Antenna 


The WAS/19 features a kink-proof braided conductor 
with elasticised ends for convenience of deployment. 
The radiating element is opened at discrete points by 
means of frequency-marked in-line plugs to simplify 
tuning, The antenna is stowed on a cast light alloy 
housing. It covers 2 to 30MHz and handles 500 watts. 


GE McKay 


DA-100D Receiving Antenna 

The DA-100D is a receive-only 4.1kg active antenna for 
frequencies between 50kHz and 30MHz. The antenna 
utilises a wide dynamic range impedance conversion 


HF 8 Antenna Matching Unit 


The HF 8 tactical amu is manually tuned and is capable 
of matching into almost any hf antenna. Its input 
impedance is 50 ohms and output can be taken toa 
balanced feeder, coaxial line or direct to a long-wire 
antenna. Because its prime application isin conjunction 
with the HF 8 twin dipole antenna, operating and 
presetting information for use with this antenna is 


amplifier mounted in a completely waterproof injection 
moulded poly-carbonate structural foam box that is the 
base for a 1.2-metre stainless steel whip antenna. 

The exterior module can be mounted on a pole, mast 
or any flat surface, and the power unit is placed in the 
vicinity of the receiver. Operation is from 110 or 220 volts 
ac or 12 volts de for mobile or marine applications. 

An impedance matching switch allows the antenna to 


included in the cover. Two meters are fitted to the front 
panel and display forward and reflected power to 
enable accurate tuning. 

Frequency range is 2 to 30MHz and power handling 
500 watts or 1kW. 


Manufacturer 
Jasco International, Lincoln, Nebraska. 


be used with any receiver. For marine or naval use there 
is an optional 1.2-metre fibreglass whip antenna. 


Manufacturer 
GE McKay and Co, Claremont, California. 


R A Miller 


66C37-—2 VHF Antenna 


The model 66C37-2 antennais a vertically polarised unit 
with a maximum input capability of 125 watts, over the 
116 to 152MHz frequency range. With O-degree angle of 
attack, the 66C37-2, at sea level, has a drag of 
approximately 0.22kg at 402km/h and 0.58kg at 
644km/h. 


67C408B Antenna 


The 67C408B is a streamlined blade antenna qualified 
to MIL-E-5272 and MIL-E-5400. Efficiency is 85 per cent 
and the unit gives an omni-directional pattern. The 
antenna operates at up to 20,000 metres and over the. 
temperature range -54 to + 93°C. 


83C1108—1 VHF/UHF Airborne Antenna 


The 83C1108-1 is a combined vhf/uhf airborne antenna 
covering the 116 to 152 and 225 to 400MHz frequency 
ranges, It is encased in an abrasive resistant epoxy 
housing specially designed to withstand air speeds in 
excess of Mach 1. The antenna is manufactured and 
qualified to meet the requirements of MIL-E-5400 and 
MIL-E-5272. 


66046, 66047 and 66053 Naval Antennas 


These three whip-style antennas have been designed 
for general communications applications. Each model 
meets MIL-E-5272C. 


AN--104/B VHF Antenna Mast 


Antenna mast AN-104/B is a radiating element for vhf 
communications on all aircraft except jets. Operating 
over the temperature range -51 to +126°C, the 
omni-directional AN-104/B withstands relative humidity 
of 100 per cent. 


AS--124/APR Antenna 


The uni-directional AS-124/APR is intended for counter- 
measure applications on aircraft. It has been designed 
and tested to meet the specifications of MIL-E-5272C, 
operating to altitudes of 16,000 metres. 


AS-390A/SRC Naval Antenna 


The AS-390A/SRC is a broadband coaxial stub antenna 
that can be used for transmitting or receiving vertically 
polarised waves between 220 and 400MHz. Operating 
ambient temperature is not greater than +77°C. The 
antenna is qualified to NAVSHIPS 91338 and Navy 
Drawing RE66D585. 


AS-—1018/URC Antenna 


The AS-1018/URC antenna is designed for general 
shipboard communications. A mast-mounted stacked 
array of vertical cylindrical dipoles, it covers the 225 
to 400MHz frequency range and is qudlified to 
MIL-A-23766A. 


AS-—1097B/GR Antenna 


The omni-directional AS-1097B/GR antenna is a 
four-bay stack of vertically polarised elements covering 
a frequency range of 225 to 400MHz. The height of the 
antenna proper is 3 metres, extensible to 4.5 metres. 

Gain is 4dB with respect to the half-wave dipole. It has 
a vertical beam tilt of 5 degrees above the horizon. 

The housing is of fibreglass, said to give lightweight 
ruggedness and excellent performance. Provision is 
made for warning lights and lightning arrestor (not 
included). It is a cylindrical unit with a diameter of 
152.4mm which adapts to various styles of mounting 
base. It is qualified to MIL-A-4852. 


AS-1304 Antenna 


The AS-1304 is a lightweight balanced loop antenna 
designed to give more efficient reception of vor and ils 
signals. Properly installed, it gives better signal-to-noise 
ratio and minimises errors, even during manoeuvres. 
Omni-directional in azimuth plane, the AS-1304-is 
designed for use on helicopters and light aircraft. Each 
unit is tested to meet the specifications of MIL-E-5272C. 


AS-1404/PRC—41 Antenna 


The AS-1404/PRC-41 covers the 225 to 400MHz 
frequency range and is constructed from aluminium 
tubing. It can be used in manpack applications for both 
local and remote communication. 


AS-1729/VRC VHF Antenna System 


AS-1729 comprises the AT-1095/VRC and AS-1730/VRC 
elements, together with the MX-6707 matching base. 
The system meets MIL-A-55288B. 

The AT-1095/VRC antenna element is tapered from 
20.6mm diameter to 9.5mm over 1.6 metres. It is made of 
fibreglass. 

The AS-1730/VRC antenna element is made of 
fibreglass and has a threaded stainless steel base. 

The Mx-6707 antenna matching base is automatically 
tuned by radio sets AN/VRC-12, AN/VRC-43 to -49, 
AN/VRC-53, AN/GRC-125, AN/GRC-160 and 
AN/GRC-163. 


AS-1735/SRC UHF Antenna 


The AS-1735/SRC uhf antenna is designed for general 
shipboard communications. 


AS-—2259/GR HF Antenna 


The AS-2259/GR antenna comprises an aluminium tube 
mast, and along wire type antenna. When fully erected it 
stands 4.26 metres high. It is designed to be mounted on 
top of a2 to 12MHz radio, but with a special adaptor can 
be mounted on a vehicle. It replaces whip antennas 
when the terrain makes surface wave propagation 
impossible. 


AT-—141A/ARC Antenna 


The AT-141A/ARC is an omni-directional streamlined- 
blade, transmitting and receiving antenna, used with 
airborne uhf communications systems. It has been 
designed to meet relevant military specifications. 
Operating temperature range is -27 to +71°C, and 
relative humidity 95 per cent. The AT-141A/ARC is tested 
to 15g shock. Ceiling is 26,000 metres. 


AT-145B/A UHF Antenna 


The AT-145B/A is an omni-directional streamlined- 
blade, transmitting and receiving antenna used with 
airborne uhf communications systems. Its design meets 
the test standard of all relevant military specifications. It 
will operate over a temperature range of -16 to + 121°C. 


AT-150/SRC Naval Antenna 


The AT-150/SRC is a broadband, coaxial dipole 
antenna for transmitting and receiving vertically polar- 
ised waves in the 220 to 400MHz range. Ambient 
temperature is 77°C. The antenna is qualified to 
NAVSHIPS 91338 and Navy Drawing RE66F613. 


AT-197A/GR Antenna 


The AT-197A/GR antenna is qualified to IAW MIL- 
A-4946B and MIL-STD-810. The discone unit is 
designed for ground and air control. 


AT-—252/SRC Naval Antenna 

The AT-252/SRC whip antenna is designed for com- 
munication in the 20 to SOMHz frequency range. It is 
vertically polarised and omni-directional. 


AT-—256A/ARC Antenna 


The AT-256A/ARC is a vertically polarised radiating 
element intended for use with airborne uhf command 
radio sets operating between 225 and 400MHz. It 
has passed simulated tests to 23,000 metres. The 
streamlined blade design is said to be suitable for 
almost any type of aircraft. Tests indicate a shock rating 
of up to 15g. The antenna is qualified to MIL-A-5851E. 

Another antenna, the AT-450/ARC has_ similar 
characteristics. 


AT-—335/ARW UHF Antenna 


The AT-335/ARW is a blade-type aircraft antenna 
which transmits and receives with an airborne uhf 
communications system operating between 405 and 
550MHz. Its design meets all relevant military 
specifications. 


AT-—840 UHF Antenna 


The AT-840 is a vertically polarised omni-directional 
streamlined blade antenna for use in aircraft communi- 
cations over the 225 to 400MHz frequency range. The 
case's aluminium design gives it high lateral strength 
and low drag. The antenna is approved to MIL-E-5272C. 


AT-903/G Antenna 


The AT-903/G is a flared, rectangular, waveguide horn 
antenna. Designed to cover the 600MHz to 1.85GHz 
frequency range, it is constructed from aluminium. The 
antenna is manufactured in accordance with, and 
qualified to, SC-A-46750. 


AT-—924/SRC HF Antenna 


The AT-924/SRC is a whip-style hf communications 
antenna with the same characteristics as the 
AT-252/SRC except for the fact that there is no 
mounting plate. 


AT-1076/A UHF Antenna 


The AT-1076/A is a vertically polarised omni-directional 
radiating element intended for use with airborne uhf 
command radio sets operating between 225 and 
400MHz. The streamlined blade design is suitable for 
use on most types of aircraft up to 23,000 metres. Shock 
rating is up to 15g and operating temperature range is 
-16 to + 149°C. 


AT-1108/ARC VHF/UHF 
Communications Antenna 

The AT-1108/ARC antenna is qualified to MIL-E-5400 
and MIL-E-5272. Designed for uhf/vhf applications up 
to 23,000 metres, the antenna is housed in a 
Skydrol-resistant foam-filled fibreglass housing. It will 
operate over a temperature range of -26 to + 121°C. 


CCSF-66131 Naval Antenna 


The CCSF-66131 is an omni-directional ground plane 
type antenna tested to meet MIL-E-5272C. 


CCSF-66132-A Naval Antenna 
The CCSF-66132-A is an omni-directional ground plane 


antenna for use in the 60 to 300MHz range. It meets 
MIL-E-5272. 


NT-—66046 and NT-—66047 Antennas 


Providing better performance than low elevation whip 
antennas or mast-mounted omni-directional antennas, 
NT-66046 and NT-66047 antennas are designed to 
meet the requirements of military specification 
CR-CE-0013-001. 


NT-—66095 Naval Antenna 


The NT-66095 is a dipole antenna operating in the 115 
to 156MHz range. It meets MIL-E-5272C. 


OE-254/GRC Omni-directional Antenna 


The OE-254/GRC antenna operates in the 30 to 88MHz 
range and is specified to MIL-A-49204. It operates with 
radio sets AN/VRC-12, AN/VRC-43 to -49, AN/VRC-53, 
AN/VRC-64, AN/GRC-125 and -160, and AN/PRC-25 
and -77 manpacks. The unit is supplied complete with 
transit bag. 


OE-303/GRC VHF Inverted-V Antenna 


The OE-303/GRC is an inverted-V, half-rhombic type 
antenna for ground communications in the 30 to 88MHz 


Pylon Tech 


CA-1305A Telescoping Antenna 


The CA-1305A is a 10-metre telescopic antenna with a 
tilt-over hinged base. The antenna, with its base, weighs 
19kg and is designed for use on electronic equipment 


Radiation Systems 


HLM Series Launcher/Mast Antenna 
Support Systems 


The HLM antenna mast system was built for tactical 
radio applications in areas of high, dense foliage. It was 
originally designed to a US Air Force specification for 
the AN/GSQ-119 and -120 radio systems, wherein all 
components of the antenna and mast system were 
packed and transported in the S141 operations shelter. 
The HLM assembly has since been modified to satisfy 
a number of other communications requirements. 
Depending on the type of top payload antennas used, 
improved troposcatter and hf/ssb communications 
operations can also be achieved. 

A typical HLM system consists of a base-plate, 
launcher containing a winch-controlled elevator mech- 
anism and brake assembly, interlocking mast tubes, 
cables and anchors. The launcher/mast antenna 
support system, reflectors and tools for erection can be 
packed in a transit frame and deployed by helicopter, 
transport aircraft, truck or mobiliser. Six trained people 
can erect the mast and antenna up to heights of 30.4 
metres in less than 6 hours. The following versions of the 
system have been announced. 


i 


| 


LLM-2 launcher with AS 1939 horn antenna 


range. Designed for the US Army, the antenna meets the 
requirements of the CR-CE-0012-001 specification. 


UH-408 Airborne Antenna 


The UH-408 covers the 225 to 425MHz frequency range 
and is constructed from machined aluminium castings. 
The antenna is most accurately categorised as a 
streamlined blade type antenna designed for operation 
between -18.30 and +93.30°C, and at altitudes of up to 
18,300 metres. The UH-408 is qualified to MIL-E-5272 
and MIL-E-5400. 


shelters, vehicles and ships. It covers the 2 to 30MHz 
frequency range and has a vswr of less than 2:1. It meets 
the requirements of MIL-E-16400F. 


Manufacturer 
Pylon-Tek Corp, Littleton, Massachusetts. 


CA-1305A antenna 


HLM-1 
The HLM-1 antenna assembly (US Air Force designation 
OE-1821/G) can place a 1.8-metre diameter antenna 
reflector at 2-metre increment heights between 3.7 and 
14.5 metres. Feed systems and waveguides for either 4.4 
to § or 7.125 to 8.4GHz frequency ranges are available. 
The solid surface reflector consists of four inter- 
changeable panels. A heater in the feed system 
prevents ice forming on its aperture. Mechanical 
azimuth and elevation adjustment to the reflector are 
made from the ground; however, electrical drive systems 
are optionally available. Electrical power is not required 
for installing the mast system. 


TECHNICAL SPECIFICATION 

Mast: 9 vertically interlocking mast sections, each 
229mm diameter, 1.9m long 

Installation time: crew of 6, 3h 

Windload 

operational: 160km/h 

survival: 208km/h 

Beam pointing accuracy: 0.8° (max) 


HLM—2 

The HLM-2 mast (US Air Force designation OE-308/VU) is 
a modification of model HLM-1 in which two 1.4-metre 
diameter parabolic antennas are mounted on top of the 
mast system. Each antenna is independent and 
electrically-controlled from the ground for azimuth and 
elevation adjustment. This model also has a specially 
designed pallet for storing and transporting the mast, 
antenna and its erection tools. The exterior of the pallet 
has fittings to facilitate deployment of M720 mobiliser, 
truck, rail, ship, fixed- or rotary-wing aircraft. 


TECHNICAL SPECIFICATION 
Erection time: crew of 6, 6h 
Windload 

operational: 120km/h (no ice), 104km/h (50mm radial 
ice) 

survival: 160km/h (with ice) 
Weight: 2268kg 

SHIPPING SIZE 

Height: 2.1m approx 

Width: 2.2m approx 

Length: 3.3m approx 
Volume: 15.32m? 


HLM-—3 (Mystic Star) 

This antenna mast assembly (US Air Force designation 
OE-272/G) has the same launcher and mast assemblies 
as the HLM-1 and HLM-2 systems. However, a rotatable 
aluminium hf log-periodic antenna with 17 elements 
spaced along a 18.9-metre long boom is used as the 
antenna top mast load. The longest element measures 
28 metres and the assembled antenna is raised to a 
maximum height of 16.1metres. The antenna pedestal is 
remotely controlled and the speed of rotation is 4 
degrees per second. 

Electric limit switches restrict azimuth rotation to 
+ 180 degrees to prevent damage to the coaxial cables. 
The entire system is also packed and transported in its 
skid pallet which permits rapid deployment by all 
standard means of transport. 


LLM-2 Light-duty Launcher/Mast 
Antenna Support System 


The LLM-2 light-duty launcher/mast antenna support 
system (US Army nomenclature AB-577) supports a 
wide variety of top payload communications antennas 
weighing up to 79.5kg, usually in the line-of-sight 
mode, Fabricated entirely of high-strength aluminium 
materials, each launcher/mast comprises a launcher 
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UHF Discone Communications Antenna 


The omni-directional uhf discone antenna is a ground- 
based tower antenna for the frequency range 225 to 
400Mkz. A vhf variant covers the 100 to 140MHz range 
and has a 3cB gain. 


Manufacturer 
RA Miller Industries, Grand Haven, Michigan. 


LRF-1 antenna 


with base, eight mast sections, clamps, guy wires, 
fittings, take-up devices, anchor stakes and a carrier 
frame for secure transport. 

The LLM-2 can be raised to a height of 15.2 metres 
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HLM-2 launcher/mast antenna support 


(optionally 22.8 metres). When erected, the system is 
supported by guy wires spaced at 120-degree intervals 
and will operate in winds up to 128.7km/h. 

The launcher mechanism converts to a storage and 
pack-up carrying case in which the mast components 
are packed. Guy cables, mast collars and anchors are 
stowed in canvas bags with all tools needed for 
erection. A separate aluminium carrying case is 
furnished for the extension kit. 

When the AS 1939 horn antenna (4.4 to 5GHz) is 
mounted on the LLM-2, the complete assembly is 
nomenclatured as the OA 8112/TRC-97 antenna group. 

The LLM-2 can be erected by four people in 
approximately 30 minutes. 


LRF-1 Long-range Fixed Troposcatter 
Antenna 


The LRF-1 long-range fixed troposcatter antenna is 
used for high volume microwave or troposcatter 
applications. Utilising the parabolic reflector which is 
used with the long-range mobile antenna (LRM-2), the 
LRF-1 is available in diameters ranging from 8.5 to 11 
metres with the tower height variable in 2.1-metre 
increments. 

The antenna is comprised of 24 panels and trusses, 
interlocked both radially and circumferentially and 
interconnected at intervals with a system of diagonal 
braces. The assembly is terminated in the centre upon a 
vertex hub and mounting ring which is mounted on the 
modular steel tower. 

The reflector and dual-polarised feed system are 
assembled entirely on the ground before being raised 
for attachment. A crew of six plus a crane operator can 
complete an installation, under average weather 
conditions, in two working days after the reinforced 
foundations have cured properly. 

Wind survival, dependent on antenna size, ranges 
from 241 to 185km/h (no ice) and 161 to 137km/h 
(50.8mm radial ice). 


LRM-2 Long-range Mobile Antenna 


The LRM-2 long-range mobile antenna is a family of 
tripod-mounted antennas. Its tactical military uses 


When erected for operation, the antenna is an 
8.5-metre diameter parabolic reflector and feed suppor- 
‘ ted by a box-beam tripod mount. 9.1-, 9.8- and 11-metre 
dishes are also available. The entire structure converts 
into a 9.1-metre I|CC-qualified trailer for towing by truck. 
Two of the trailers can be loaded into a C-130 cargo 
panel. When used in the configuration pictured with a 
4.4 to 5GHz feed, the LRM-2 carries a military 
nomenclature of AN/TRA-39A antenna group. 

The LRM-2 can operate in winds up to 193km/h. 
Under icing conditions it remains operable with up to 
50.8mm of ice covering the structure. Using only the 
tools carried on board, six trained people can erect the 
8.5-metre antenna in less than 8 hours. 


LTS Satellite Antenna 


: The LTS light tactical quick-reaction satellite antenna is 
is designed to provide a rapidly deployable satellite 
antenna system for tactical operations. 

The system consists of an all-aluminium 5.5-metre 
diameter shaped parabolic reflector and cassegrain 
feed mounted on a transit frame. It works with a variety 
of current radio systems. 

The panels, trusses, feed and all installation tools are 
packed in the transit frame which also becomes the 
antenna support structure when the antenna is 
assembled. The antenna system can be completely 
assembled in 2 hours by four trained people using only 
the tools carried in the transit frame. 

The antenna will operate in winds up to 97km/h and 
survive winds up to 200km/h. No ground anchors are 
needed unless winds exceed 48km/h. 

The LTS can be transported by M-720 or M-832 
mobilisers and can be airlifted by helicopter, C-130 or 


include border monitoring, sweep surveillance, intrusion 
detection, and very broadband troposcatter communi- 
cations restoral. The LRM-2 is also being used in more 
than a dozen countries for satellite communications. 


LRM-2 antenna 


larger aircraft. The antenna is available in several other 
configurations to permit transport on a flatbed trailer or 
for movement by civil aircraft. 


MRM-1 Medium-range Mobile Antenna 


The MRM-1 medium-range mobile antenna (available in 
4.6- and 5-metre reflector sizes) is used for surveillance, 
satellite communications, missile tracking and a wide 
assortment of voice, teletype and data communications. 

Mounted on a specially-designed four-wheel, outrig- 
ger-stabilised trailer, this tower-mounted parabolic 
antenna and feed performs in winds (survival) to 
161km/h, while positioned on almost any terrain, 
including loose sand. The azimuth positioner in the 
centre of the trailer permits remote electrical or local 
manual or electrical adjustment in azimuth through 
+225 degrees. A tilting extension tower raises the 
reflector to its operating centreline height of 3.9 metres. 
A ratchet-type turn-buckle is employed for elevation 
adjustment through -3 to + 90 degrees. 

The disassembled antenna and feed can be stowed 
on the trailer and towed by M54-type truck or air 
transported by helicopter or C-130 aircraft. The antenna 
with its captive hardware can be erected by three 
trained people in less than 2 hours using tools carried 
on the trailer. 

A wide range of prime focus feeds covering the 
frequency range of 390MHz to 13GHz are available. 


MRT-—2 Medium-range Transportable 
Antenna System 


The MRT-2 medium-range transportable antenna 
system (US Air Force designation OE-309A/TRC-97A) is 
used for command and control communications in a 
widely-dispersed, rapidly-moving tactical force. 

It consists of a group of two rugged, all-aluminium, 
tripod-mounted 4.6-metre diameter parabolic antennas. 
Each reflector is supported on an apex assembly that 
affords azimuth and elevation adjustment and serves as 
the connecting point for the tripod legs. The system is 
raised from ground level to its operating height by one 
person without the use of cranes or jacks. A trained 
team of six people can unpack and erect both antennas 
in 4 hours. 

The antenna system is designed for transport by 
mobilisers, M35 trucks, helicopters or C-130 aircraft. It 
has a wind survival rating of 185km/h with ground 
anchors. A family of feed systems permits operation 
over a wide range of frequencies and radio equipment. 


QRC-2 Communications Antenna 


The QRC-2 quick-reaction 4.4 to 5GHz communications 
antenna is designed for forward tactical forces 
requiring frequent and rapid communications emplace- 


QRC-2 antenna 


USA/ANTENNA & MASTS 


LTS-1 deployed 


MRT-2 antenna system 


MRT-2 transportable antenna 


649 


ANTENNA & MASTS/USA 


650 


QRC-3 erected 


VSRT-2 antenna 


ment, and for emergency communications restoral and 
contingency purposes 

The QRC-2 (US Army designation AS-2823/TRC) is 
mounted in a reinforced M105A2 trailer which is 
stabilised and levelled by four telescoping outriggers. 
This 3-metre diameter parabolic antenna system can be 
erected by two trained people in less than 30 minutes. All 
hardware is of the captive type, featuring quick-connect, 
quarter-turn fasteners. With the outriggers deployed, 
the antenna can be operated in winds up to 64km/h 
without guy cables. With guy cables attached to the 
antenna support tower, the QRC-2 can be operated in 
winds up to 128 km/h. 


Radiation Systems Inc, SatCom 
Technologies Division 


5.5-metre Transportable Antenna 


The transportable antenna consists of a precision dish 
5.5 metres in diameter and mounted to a dual axle, 
steerable trailer. The 6-metre long trailer has storage 
facilities for the reflector assembly, feed, sub-reflector, 
and mount. It can-also accommodate a 1.2 x 1.2 x 
2.4-metre electronics enclosure. 


5.5-metre antenna 


VSRT-2 antenna 


The QRC-2 is air transportable by helicopter and 
C-130 aircraft. 


QRC-3 Communications Antenna 


The QRC-3 quick-reaction communications antenna is 
designed to give tactical forces a means to rapidly 
deploy and install troposcatter and line-of-sight com- 
mand and control communications. 

The QRC-3 antenna system consists of an all- 
aluminium 2.4-metre diameter parabolic reflector and 
feed which is mounted on a collapsible tripod structure. 
This antenna can operate in winds up to 128km/h and 
survive winds up to 192 km/h, Each antenna, along with 
all its installation tools and support equipment, is 
packed within a lightweight transit frame. It can be 
assembled and disassembled by two trained people in 
less than 15 minutes using only the tools carried in the 
transit frame. 

Several antennas in their transit frames can be 
transported by M116 trailer or other conventional 
flatbed/trailer vehicles. Helicopter lift rings are also 
provided. 


SUBREFLECTOR 


CASSEGRAIN FEED 


5,5-M REFLECTOR —— 


AZIMUTH JACKSCREW __ 


ELEVATION JACKSCREW, 


OUTRIGGERS 


VSRT-2 Very-short-range 
Transportable Antenna 


The VSRT-2 antenna system, developed for the US Air 
Force and Marine Corps, consists of two 2.4-metre 
diameter antennas, their supporting masts, and erection 
equipment, all of which are packed in a special transit 
frame. The complete antenna group can be transported 
in an M102-type trailer or %,-ton truck. 

The solid surface reflector and its support mast, made 
of aluminium and self-captivating hardware, are used to 
simplify assembly and installation. 

The VSRT-2 is designed to be used with the 
AN/TRC-97A radio at 4.4 to 5GHz with transmit power 
up to 2kW cw. It can operate in winds up to 161km/h and 
survive winds up to 241km/h. The two antennas can be 
erected by two people in 40 minutes after ground 
anchors have been installed. 

US Air Force designation is OA-7160A/TRC-97 
antenna group. : 3 


Manufacturer 
Radiation Systems Inc, Sterling, Virginia. 
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ERECTED CONFIGURATION 


The overall height of the trailer when stowed for 
transport is less than 2.6 metres, which allows it to be 
transported in a C-130 aircraft. The antenna can be 
deployed on arrival on site in two hours by a crew of 
four. 

The antenna is available in both C-band and 
Ku-band models and various feed options are available 
for each. The 550CFT C-band antenna meets the 
Intelsat F-1 mandatory specifications. The 550KST 
Ku-band antenna meets the FCC two-degree satellite 
“spacing criteria. The 550KST can also be operated with 
any of the optional C-band feeds. 


RCA 


SHF Airborne Command Post Antenna 


The shf antenna and computer-augmented antenna 
pointing system is designed for three US Air Force E-4B 
advanced airborne command posts. The lightweight, 
high-gain narrow beam system makes possible world- 
wide satellite communications from the E-4B for the 
National Command Authority and the Joint Chiefs of 
Staff in times of threat or during an attack on the United 
States. 


RF Products 


800749 UHF Antenna Multicoupler 


The model 800749 is a manually tuned four-port 
antenna multicoupler covering the military uhf fre- 
quency range of 225 to 400Mtz. Individual tunable filter 
channels are high-Q, two-pole tuned cavities. Front 
panel controls include calibrated tuning control knobs 
for each of the four filter channels and a return-loss 
nulling meter to aid fine tuning. 

The unit is designed for use in airport control towers 
or mobile shelters and is qualified to MIL-E-4158 for 
ground-based electronic equipment. It is US military 
nomenclatured CU-547/GR. 

The multicoupler measures 620 x 480 x 590mm and 
weighs 45kg. 


800755 VHF Antenna Multicoupler 


The model 800755 is a manually tuned four-port 
antenna multicoupler covering the aircraft vhf fre- 
quency range of 116 to 150MHz. Individual tunable filter 
channels are high-Q, two-pole tuned cavities. Front 
panel controls include calibrated tuning control knobs 
for each of the four plug-in filter channels and a 
return-loss nulling meter to aid fine tuning. Plug-in filter 
modules are interchangeable to provide low mttr. 

The unit meets MIL-E-4158 for ground-based elec- 
tronic equipment. It is US military nomenclatured 
CU-2274/GR. 

Similar multicouplers in this frequency range are 


800755 4-port vhf antenna multicoupler 


450TC Torus 4.5-metre Multiple-beam 
Satellite Earth Station Antenna 


The 450TC Torus provides constant quality signals from 
several satellites simultaneously utilising the same 
reflecting surface. It also permits switching from one 
satellite to another. 

The offset design of the Torus provides a gain 
equivalent to a 4.5-metre parabolic antenna with 
significantly lower sidelobes. This results in much 
less interference ‘from signals either from terrestrial 
microwaves or adjacent satellites as close as three 
degrees apart. By dedicating a feed to each satellite, at 


Housed in a radome atop the aircraft, the antenna is 
stabilised by means of two rate integrating gyros. The 
antenna has an active tracking loop to compensate for 
the earth's rotation and gyro drift. 


STATUS 
Subject of a $2 million contract placed in early 1982, 


Manufacturer 
RCA Electronic Systems Department, Moorestown, New 
Jersey. 


Model of shf airborne command post antenna 


800749 multicoupler 


also available in two- to eight-port configurations. 
Single-filter versions are also available. 

The 800755 measures 890 x 480 x 860mm and 
weighs 114kg. 


800767 Shipboard UHF Multicoupler 


The model 800767 is a microprocessor-controlled 
four-channel antenna multicoupler covering the 225 to 
400MHz range. Developed specifically for use in 
100-watt shipboard uhf communications systems to 
enable operation of multiple radio sets coupled 
to common antennas, the 800767 complies with 
MIL-E-16400, Class IV, and is designed for use with 
AN/WSC-3 communication radios. 

Each channel of the 800767 includes selective 
tunable bandpass filters which are plug-in modules. 
Automatic tuning is accomplished with control circuits 
which process digital tuning data supplied from the 
associated radio sets or remote control, or from 
internal ‘presets’. The 800767's cabinet configuration is 
designed to mount in a standard 488mm equipment 
rack. The antenna coupler is available as a two-, three- 
or four-port coupler. It measures 577 x 480 x 610mmin 
its basic form and weighs 88kg. 


US military nomenclature 

antenna coupler group: OA-9123/SRC 
filter assembly: F-1542/SRC 

control-power supply: C-11142/SRC 
electrical equipment cabinet: CY-8018/SRC 


HF Selective Filter 


The hf selective filter is a one-watt bandpass filter unit 
covering the hf/ssb range. The unit consists of 32 
plug-in Ic bandpass filters with continuous passbands 
which collectively cover the 1.6 to 30MHz band. 
Individual filter channels are selected by a switching 
network controlled by a digital code supplied from the 
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least ten sharp beams can be received simultaneously 
within a 52-degree orbital arc. 


STATUS 

The model 450TC Torus was developed and patented 
by COMSAT. Under an exclusive licence from COMSAT, 
Radiation Systems Inc manufactures the Torus and 
offers it for sale through its subsidiary SatCom 
Technologies Inc. 


Manufacturer 
SatCom Technologies Division, Radiation Systems Inc, 
Duluth, Georgia. 


radio set's synthesizer. Individual filters are of five-pole 
Butterworth design, giving ultimate rejection of 40dB 
or more. The unit is designed to enable multiple 
transmitter/receiver operation in severe collocation 
interference applications. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-29.999MHz 
Tuning: digital code 

Tuning time: <100ms 

Rf power: 1W pep max 
Temperature range: -20 to + 70°C 
Altitude: 16,000m 

Vibration: 10-55Hz, + 10mm amplitude 
Shock: 50g, 1ims 

Dimensions: 170 x 194 x 283mm 
Weight: 3.2kg 


Type 6 Auto-tuned Airborne Diplexer 


The type 6 diplexer is an automatically tuned four-pole 
cavity type bandpass filter which covers 225 to 
400MHz. This unit is provided with an integral 234MHz 
fixed-frequency guard channel filter to ensure reception 
of emergency transmissions regardless of the pro- 
grammed operating frequency. 

The dimensions of the diplexer have been designed to 
be compatible with modern uhf transceivers, thereby 
making it possible to provide a compact retrofit 


Automatically-tuned type 6 diplexer 
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transceiver-filter package in applications with severe 
collocation interference. The type 6 diplexer is US 
military nomenclatured F-1429/ALQ-151. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.9MHz 

Tuning control: digitally tunable in 100kHz steps 
Rf power: 40W peak 

Vswr: 2:1 max 

Power supply: 28V dc 

Dimensions: 178 x 89 x 376mm 

Weight: 5.8kg 


Type 6 Auto-tuned Airborne Filter 
Multicoupler 


Type 6 multicouplers use plug-in, automatically tuned, 
four-pole cavity type bandpass filters covering the 
range 225 to 400MHz. The filters can be used in 
single-channel devices or in two-, three-, four- or 
five-port multicouplers. 

The model 800709 is a five-port multicoupler designed 
for airborne applications. Remote tuning of each filter 
channel is by control circuits which process tuning data 
supplied from associated radio sets or control boxes. 
Multicoupling is accomplished by means of a low-loss 
broadband quarter-wave combining network. The 
equipment can operate at altitudes up to 10,000 metres. 

The 800709 unit, which can also be used in mobile 
shelters, command vehicles, portable atc towers, ships 
and hydrofoils, is US military nomenclatured TD-1264/U. 
The 800715 four-port multicoupler and the 800700 
single-channel filter are nomenclatured TD-1262/U and 
F-1429/ALQ-151 respectively. 


TECHNICAL SPECIFICATION 
Frequency range: 225-399,.9MHz 
Tuning control: digitally tunable in 100kHz steps 


Uht type 7, 3-port multicoupler with unused port 
termination 


Rf power: 60W peak 

Vswr: 2:1 max 

Power supply: 28V dc 

Dimensions 

single filter: 180 <x 180 x 280mm 

5-port without shock isolators, handles and connectors: 
350 x 300 x 380mm 

Weight 

single filter: 6.75kg 

5-port: 27.9kg 


Type 7 Filter Multicoupler 

The design of the type 7 uses a building block 
approach, where tunable filters are used interchange- 
ably as single-channel devices or in two-, three- 


or four-port multicouplers. Individual channels are 
low-loss, selective, tunable, four-pole bandpass filters 
covering the range 225 to 400MHz. Remote tuning is 
accomplished by digital control logic circuitry which 
drives a stepper motor connected to the filter tuning 
shaft through a reduction gear assembly. 

Type 7 filters are qualified to MIL specifications and 
are US military nomenclatured. Single-channel and 
multicoupler configurations using similar type 7 plug-in 
filter channels are used on US Air Force Nimrod AEW 
aircraft. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Rf power: 150W peak 

Vswr: 1.8:1 max 

Tuning time: 10-12s 

Tuning input: 13 bit BCD frequency code 
Power supply: 28V dc; 115V ac, 400Hz optional 
Temperature range: -55 to + 54°C 
Dimensions 

4-port: 381 x 355 x 660mm 

Weight 

4-port: 63.5kg 


US military nomenclature (type 7, E-3A AWACS) 
filter (only): MX-9622/A 

2-port multicoupler: ON-139A 

filter and 1-port mount: F-8788/A 

2-port mount and combiner: MT-4697/A 

1-port mount and combiner: MT-4696/A 


Manufacturer 
RF Products Inc, Camden, New Jersey. 


Rockwell International (Cedar 
Rapids) 


437S—1H VHF/FM/AM Blade Antenna 


The 437S-1H vhf/fm/am blade antenna is an automatic- 
ally-tuned aircraft antenna covering the 30 to 88 
and 108 to 152MHz frequency bands. It is an 
aerodynamically shaped fibreglass radome containing 
a folded monopole radiating element and a servo- 
controlled tuner, and is designed for speeds up to Mach 
0.95. Its height of 406mm allows installation on aircraft 
at locations previously not possible with a whip 
antenna. 

Temperature range and operating altitude of the 
437S-1H are similar to the AS-3062A/A. Drag is 0.6kg at 
402km/h at sea level, and 1.1kg at 820km/h and 10,000 
metres. 


Rockwell International (Santa 
Ana) 


AS-—3060/G UHF Ground Antenna 


The AS-3060/G is a five-element array of crossed 
dipoles designed to provide directional uhf satcom 
coverage within the upper hemisphere. Continuous 
average power handling capability is 1kW from 290 to 
400MHz and the vswr is 1.5 to 1 or less over the 240 to 
400MHz frequency range. 

The antenna requires no adjustments or tuning for 


AS-3061/G uhf antenna 


AM-—7148/GRC-—206 HF Power 
Amplifier/Antenna Coupler 


The AM-7148/GRC-206 is a 150-watt hf power amplifier/ 
antenna coupler designed to satisfy a range of tactical 
communications requirements. Operational in vehicular 
or fixed station applications, the AM-7148/GRC-206 is 
MIL qualified to ELEX-A-331. 

One small, lightweight ruggedised unit contains a 
broadband solid-state power amplifier and a fast tuned 
digital antenna coupler including a military ruggedised 
power conditioner and internal audio amplifier/speaker. 
Control and built-in test functions are provided by a 
self-contained microprocessor system. 


TECHNICAL SPECIFICATION 

Modes: usb, Isb, cw, am and fsk 

Frequency range: 2-29.9999MHz 

Rf power ouput (input to coupler): 150W-1.5, +0.5dB 
pep and average 


operation over the specified frequency range and is 
specified to MIL-STD-810B in fixed and transportable 
ground operation. It is orientated in both azimuth and 
elevation by either the remote antenna positioner, 
TG-227/G, or the manual antenna positioner, TG-228/T. 


STATUS 
In production and operational deployment. 


AS-3061/G UHF Ground Antenna 


The AS-3061/G is a single crossed-dipole uhf satcom 
antenna designed to provide directional coverage 
within the upper hemisphere over the 240 to 400MHz 
frequency range. Continuous average power handling 
capability is 1kW from 290 to 400MHz and vswr is less 
than 1.5 to 1 over the specified frequency range with a 
gain of 6dB or greater. 

lt requires no adjustment or tuning and can withstand 
exposure to severe environments (to MIL-STD-810B) in 
fixed ground operation. Antenna pointing is ac- 
complished manually in 22.5-degree increments by 
means of an integral positioner. 


STATUS 
In production and operational deployment. 


AS-3062A/A UHF Airborne Antenna 


The AS-3062A/A is an airborne uhf satcom antenna that 
provides uniform upper-hemispherical coverage over 
the 240 to 400MHz frequency range. Its single 
sealed-unit construction is said to offer advantages 
over a dual-antenna and switching relay type system. 
Four symmetrically-located radiating elements have an 
average continuous power output handling capability 
of 1.2kW from 290 to 400MHz and are fed in phase 
quadrature to produce circular polarisation. 


Tuning time: 1s typical 

Antennas: 4.6m and longer whip and long wires. NVIS 
AS-2259 (637K), 3:1 vswr . 
Power supply: 22.5-30V dc 

Consumption: 16A max at 26.5V de 

Temperature range: -40 to + 68°C 

Altitude: 3000m 

Immersion: 0.914m head of water 

Dimensions: 189 x 356 x 342mm 

Weight: 15.68kg 


OPERATIONAL SPECIFICATION : 
Humidity, vibration, shock, dust, fungus and salt fog: 
MIL-STD-810 

Emi: MIL-STD-461 for Class IB equipments 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Cedar Rapids, lowa. 


AS-3060/G uhf ground antenna 


The antenna has a low-silhouette, low-drag profile for 
external mounting on the top centreline of an aircraft 
fuselage. The aluminium elements are encased in 
lockfoam on an aluminium base plate with the whole 
unit completely sealed with an epoxied-on fibreglass 
cover. The nuclear survivable antenna coating is 
impervious to the effects of Skydrol. 


Ehf multibeam lens antenna 


The antenna's operating altitude is 16,000 metres and 
drag is not greater than 4.54kg at Mach 0.85 and 13,000 
metres. The antenna’s operating temperature range is 
-54 to +71°C and relative humidity is 5 to 95 per cent 
and condensation up to +50°C. 


STATUS 
In production and operational deployment. 


AS-—3399(XN)/WSC SHF SATCOM 
Antenna for AN/WSC-6 


The AS-3399 antenna is a major component of the US 
Navy's AN/WSC-6 programme and is a product of 
extensive computer-aided design and analysis to 
optimise rf, servo control system and _ structural 
performance. Cassegrain reflector shaping maximises 
efficiency and low-loss square waveguide provides high 
rf performance and permits low noise amplifier location 
remote from the antenna. 


STATUS 
Developed for the US Navy and in production. 


TECHNICAL SPECIFICATION 

Frequency range 

transmit: 7.9-8.4GHz 

receive: 7.25-7.75GHz 

Receive g/t: 11dB/°K with t = 175°K at 7.25GHz, 205°K 
at 7.75 GHz 

Transmit eirp: 76dBW with 8kW input 
Polarisation 

transmit: right-hand circular 

receive: left-hand circular 

Vswr: 1.3:1 

Power handling: 8kW input to transmit port 
Ship’s motion 

roll: 35°/7s 

pitch: 12°/5s 

yaw: 8.5°/6s 

heave: 7.3m/4.5s 

Pointing accuracy: 0.5° angular deviation of rf axis 
relative to antenna designated los 

Height: 2.16m 

Diameter: 1.57m 

Weight: 267kg 


OPERATIONAL SPECIFICATION 

Meets or exceeds all MIL-E-16400 requirements includ- 
ing MIL-S-901 shock, and MIL-STD-167 vibration and 
nuclear air blast 


EHF Multibeam Antenna 


The ehf multibeam antenna has been developed 
for advanced military satellite programmes requiring 
multiple beam operation. The antenna has very low 
sidelobes with high crossover. Both beam shape and 
sidelobes are controllable, and Abbe sine condition can 
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AS-3062A/A uhf antenna without fibreglass covering 


AS-3062A/A uhf airborne antenna 


AS-3399(XN-1)/WSC shf antenna 


be involved to reduce coma abervations for off-axis 
beams. The antenna’s non-classical special lens 
contouring has been developed to control amplitude 
and phase of aperture field distribution. 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Santa Ana, California. 


Sabre Communications 


500 Transportable HF Log-periodic 
Antenna System 


The model 500 is a transportable hf log-periodic 
antenna system and comes complete with rotatable 
log-periodic array, support structure, rotator with 
remote read-out and erection tools. The complete 
system can be erected and installed within 4 hours by 
four men using standard hand tools. 

The unit comes packaged in re-usable containers 
and can be transported by any standard mode of 
shipment, including air. It can be used for temporary 
or permanent applications in the establishment of 
long-range communications. The model 500 can 
survive in winds up to 161km/h and requires an area of 
0.12 hectare for installation. 


501 Transportable HF Log-periodic 
Antenna System 


The model 501 is a transportable hf log-periodic 
antenna system and comes complete with rotatable 
log-periodic array, support structure, rotator with 
remote read-out and erection tools. The system can be 
erected and installed within 5 hours by four men using 
standard hand tools. 

The unit comes packaged in re-usable containers 
and can be transported by any standard mode of 
shipment, including air. It can be used for temporary 
or permanent applications in the establishment of 
long-range communications. It can survive in winds up 
to 193km/h and requires an area of 0.157 hectare for 
installation. 


503 Series Rotatable Log-periodic 
Antenna Systems 


The 503 series of antenna systems provides continuous 
uni-directional coverage. Each system consists of 
a log-periodic antenna (model 603), rotator with 
remote-control (model APA-3), and tower with all guys 
and hardware (ST series). 

The systems are specifically designed for hf appli- 
cations where short-, medium- and long-range com- 
munications are required. The full band coverage of 4 
to 30MHz (2 to 30MHz optional) is designed for 
installations where power requirements do not exceed 
5SkW average/10kW pep. The systems can survive winds 
up to 193km/h. 
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504 Series Rotatable Log-periodic 
Antenna Systems 


The 504 series of antenna systems provides continuous 
uni-directional coverage of the 6.2 to 30MHz frequency 
band. Each system consists of a log-periodic antenna 
(model 600), rotator with remote-control (model APA-3), 
and tower with all guys and hardware (ST series). 

Power handling capabilities from 1kKW average/2kW 
pep (standard) to 4kW average/8kW pep are available. 
The series has towers varying in height from 6 to 30.4 
metres 


626 Log-periodic Antenna 


The model 626 is a horizontally polarised fixed-wire 
log-periodic array designed for short- and medium- 
range circuits. 

The system includes two support structures construc- 
ted of knock-down high-strength steel members which 
are hot-dip galvanised after all fabrication is complete. 
Non-metallic catenaries and element extensions are 
utilised to eliminate the possibility of electrical inter- 
ference caused by metallic leads and catenaries. 

The antenna produces a broad main lobe directed at 
high take-off angles in the elevation plane, suitable for 
use with circuit paths of 150 to 1400km utilising one-hop 
transmission. All points within these ranges fall within 
the upper and lower half-power points. 


800 Broadband Dipole Antenna 


The model 800 is designed for short-, medium- and 
long-range circuits over a broad band of frequencies 
without the need for couplers or tuning devices. 
Broadbanding has been achieved without the require- 
ment for termination resistors. 

The antenna can survive in winds of 225km/h (no ice) 
and 161km/h (6.35mm radial ice). 


MLP Log-periodic Antennas 


MLP is a series of foreshortened log-periodic arrays. 
MLP-1 covers 6.2 to 30MHz and has a power handling 
capacity of 2kW pep. MLP-4 coveres the 4 to 30MHz 
frequency band continuously with a reduced physical 
size of approximately one-half that of a full-scale array. 
The antenna can be fixed in azimuth or rotated with a 
rotator system, and handle 2kW. It can survive winds of 
193km/h. 


RLPA4/30TT Rotatable Log-periodic 
Antenna System 


RLPA4/30TT is an hf rotatable log-periodic antenna 
system designed for continuous operation between 4 
and 30MHz. 

It is capable of handling 25kW average/50kW pep 
power input levels_ The power is distributed through a 
rotary joint and feedline to the tapered transmission line 
in the antenna head, making a high-power balun 
unnecessary. 

The twin 24.3-metre towers and 30.5-metre rotating 


mast assembly are constructed of high-strength hot-dip 
galvanised steel with galvanised hardware. For servic- 
ing, the 30.5-metre mast and antenna head can be 
lowered in minutes by use of the optional winch kit. 

The system can survive in winds of 230km/h. 


VM-—430 Broadband Monopole 


The VM-430 is designed to provide true quarter-wave 
radiation characteristics over a broad band of frequen- 
cies automatically. The resulting radiation character- 
istics are uniform single lobe elevation patterns with 80 
to 90 per cent efficiency in the 6 to 30MHz range and 65 
to 90 per cent efficiency from 3.5 to 6MHz. The antenna 
can be disguised as a continuously tapered flag pole. 


MR-20 Roof Mount Antenna Support 
System 


The MR-20 rooftop antenna support system is designed 
for installations where loads to the roof must be 
minimised, and mounting space is restricted. The 
system is designed to distribute all of the load to three 
outer pedestal pads; an arrangement which reduces the 
load at the roof attachment point by as much as 65 per 
cent when compared to conventional rooftop systems. 
The MR-20 has a structured height of 7 metres and a 
pedestal radius of 3.9 metres. Weight is from 270 to 
630kg depending on materials used. 


Manufacturer 
Sabre Communications Corp, Sioux City, lowa. 


Scientific Atlanta 


3561 (AN/WPD-—4) X-band Tracking 
System 


The mode! 3561 mobile tracking system consists of a 
pedestal-mounted, highly directional, steerable tracking 
antenna capable of receiving telemetry signals in 
X-band. The entire antenna/pedestal assembly is 
mounted on a mobile trailer. The system is Milspec 


Shakespeare 


101 VHF Airborne Antenna 


The type 101 (military nomenclature AS-1703/AR) is 
intended for use on fixed- and rotary-wing aircraft when 
used with antenna couplers CU-942 and -943/ARC-54. 
The vertically polarised 101 operates in the frequency 
range of 30 to 69.95MHz within a vswr of 3 to 1 

An important aspect of this antenna is the 50 
megohm resistor that is moulded in to control and 
decouple precipitation static interference. 


120 HF Antenna 


The type 120 hf antenna is designed for mounting on 
Jeeps for mobile operations or for fixed-base operations 
when the vehicle is stationary. 


qualified (MIL-STD-454A, MIL-STD-461 ANTC3, MIL- 
STD-462, MIL-STD-810B, MIL-STD-1742 and MIL- 
M-8090) and comes complete with antenna, pedestal, 
power supplies, servo controller, trailer and all necess- 
ary cables and connectors. 


Manufacturer 
Scientific Atlanta, Atlanta, Georgia. 


3561 X-band tracking system 


Four tapered flexible sections form a rugged 
4.9-metre mobile antenna, and four base extension 
sections can be added to form a 9.7-metre unguyed 
unit for stationary use. This eight-section fibreglass 
antenna, which has the military nomenclature 
AT-1011/U, is self-supporting. 


STATUS 

Standard equipment with the Regency Net and Pacer 
Speak programmes. Commonly used with the GRC-106, 
GRC-193 and GRC-213 hf radios and their equivalents. 


222 HF Shipboard Antenna 


The 222 is a two-section 10.7-metre fibreglass whip 
antenna for shipboard applications. Normal operation 
is from 2 to 30MHz in conjunction with a tuner/coupler. 
This side-fed antenna is rated for 5kW in the hf band, 


120 antenna with accessories 


120 antenna 


with mf frequencies limited to 500 watts. The antenna 
has a heavy duty rating for rough seas and severe 
weather conditions. It also can function as a fixed- 
station vertical when installed over a proper counter- 
poise radial system. The military nomenclature is 
AS-3287/URC. 


STATUS 
A standard issue with US Coast Guard. 


300/301 Whip Antennas 


The land-based 300/301 heavy duty three-section 
antennas were designed to be self-supporting in winds 
up to 160km/h. The 300 is 13.7 metres high, and the 301 
is 15.2 metres high. 


STATUS 
In use with US Coast Guard as NDB antenna. 


4201-N HF Shipboard Antenna 


Two fibreglass sections bolt together to form the 4201-N 
heavy duty 11-metre vertical whip antenna. The 4201-N 
has combination side feed or bottom feed-through 
electrical connection. Its standard US Navy bolt hole 
mounting pattern includes eight 1.87cm mounting holes 
equally spaced on a 27.3cm diameter bolt hole circle. 
The antenna is non magnetic, with a base flange of 
fibreglass and a centre joint of naval bronze. It is power 
rated for 5kW using the side-feed termination, and 1kW 
using the bottom feed-through connection at hf 
frequencies. The 4201-N is normally used in conjunction 
with the AN/URT-23 tuner or equivalent. Military 
nomenclature is AS-3796/SR. 


STATUS 
In use with navies around the world. 


4243 Vehicular VHF Antenna 


The 4243 is a low profile antenna for frequency hopping 
applications. It consists:of a two-metre stainless steel 


Southcom International 


$C400 Automatic Antenna Coupler 


The SC400 automatic antenna coupler covers the 2 to 
30MHz frequency range and matches the output of the 
SC106, RF280 and AN/URC-96 radios to a variety of 


Spears Associates 


6-714 Series Loop Antennas 


The 6-714 series antennas are active, crossed loop, 
magnetic field antennas used for reception at vif/If 
frequencies. Their performance, size and construction 
have led to their use in military aircraft such as the U2. 
The antennas employ the balanced, ferrite frame 
pioneered by Spears Associates, as well as proprietary, 
extremely low noise, wideband, phase-matched pre- 
amplifiers. The antennas have an orthogonal 'figure-of- 
eight’ reception pattern with nulls greater than 40dB. 
They measure 158 x 158 x 48mm and weigh 2.47kg. 


STATUS 
In service with US Navy and Air Force. 


Submarine multi-function antenna 


whip mounted atop a stainless steel spring. The unit has 
mounting interchangeability with the AS-1729 antenna, 
and a bnce connector at its base. The antenna's 
broadband design maintains a vswr of less than 3.5 to 1 
from 30 to 88MHz. It is power rated for 75 watts, average, 
and designed for tracked vehicles, jeeps, HUM-V and 
other vehicles. 

The entire stainless steel whip is electrically isolated 
to increase safety protection in the event of antenna 
contact with a high voltage power line. It is rated up to 
18.5kV average. 


4242-Mk1 Vehicular VHF Anntenna 


The 4242-Mk1 is a broadband, vertically polarised, 
end-fed monopole, operating in the 30 to 88 MHz 
frequency range. It maintains a vswr of less than 3.5:1 
over the entire frequency range without the need for a 
tuner or band switching. The rf connection to the 
antenna is at the base, with an input impedance of 50 
ohms. Its average power capability is 100 watts. 

The antenna meets the basic specifications for 
SINCGARS radios, and is compatible with the VRC-12, 
PRC-77 and other frequency-hopping equipment. It has 
mounting interchangeability with existing antennas, 
such as the AS-1729, AS-2731 and AS-3684. Its primary 
use is in Jeeps, personnel carriers, tanks and other 
military vehicles but it can be adapted for shipboard 
and fixed-standing installation. 

The upper 914mm is electrically isolated and 
insulated to provide protection for military vehicle 
personnel from high voltage shock should the antenna 
come in contact with overhead power lines. The 
antenna is designed to protect up to 18.5kV rms. 


STATUS 
In service with French and NATO forces. 


Manufacturer 
Shakespeare Co, Newberry, South Carolina. 


whip and long-wire antennas. Directly interchangeable 
with the RF281A, the unit has an average tuning time of 
seven to eight seconds. 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 
Rf input: 150W pep and average 
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4242-Mk1 mounted on a tank 


Antenna voltage: up to 7000V peak 
Dimensions: 387 x 310 x 165mm 
Weight: 11.4kg 


Manufacturer 
Southcom International Inc, Escondido, California. 


13030, 


6-714A antenna 


Submarine Buoyant Cable Antenna 


A buoyant cable antenna (bca) is designed to provide a 
submarine with broadband rf reception capabilities 
whilst remaining at its operational depth. Frequency 
coverage of the bca is from 20Hz to 200MHz enabling 
reliable communications from aircraft, satellite, surface 
ships or land stations. The antenna floats on or just 
below the surface and a special deployment machine is 
required to stream and retrieve the antenna. The 
antenna itself comprises a 15- or 30-metre element 
fabricated from single conductor cable, an intercon- 
necting device (which may be a passive interconnection 
or a preamplifier) and a 580 metre coaxial transmission 
line. 


STATUS 
Antennas of this type in use with US Navy and a number 
of other navies. 


Submarine Multi-function 
Communications/Navigation Antenna 


This multi-function antenna covers GPS, Omega and 
Loran-C navigation and vif/If communication bands. 
The antenna elements consist of co-mounted L-band 
microstrip and vIf/If crossed loop ferrite core antennas. 
The antennas are housed in a watertight radome. An 
integral preamplifier is included with the GPS antenna 
to offset coaxial cable down lead losses. Both antennas 
can drive specified down lead cables up to 45.7 metres 
long. The vif/If antenna output has integral impedance 
matching preamplifiers to buffer the fore-aft and 
athwart loop windings and provide 50 ohms output 
impedance for direct feed to receivers or multicouplers. 


STATUS 
Communication and Omega types in production for US 
Navy and others. GPS facility under development. 
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VLF Submarine Antennas 


The series of vif submarine antennas are of the ‘h-field’ 
crossed loop variety. The dual channel equipments 
cover the 10 to 150kHz frequency range and have a 
system effective height of 1 metre (+10% open circuit). 
Pressure-proofed to a depth of 600 metres, the 
antennas have an output impedance of 50 ohms and 
amplitude response of +0.5dB. Antenna null depth is 
better than 40dB and the power requirement is 12 volts 
‘de (1 watt maximum). 


STATUS 
Antennas of this type are in use with the US Navy and Air 
Force. 


Manufacturer 
Spears Associates Inc, Norwood, Massachusetts. 


Artist's impression of submarine buoyant cable antenna 
deployed 


Stewart-Warner 


AS-—2537C/SR Shipboard-mounted 
Antenna 


The AS-2537CSR shipboard-mounted antenna is a 
self-supporting 10.9-metre vertical antenna designed 
for continuous operation at 5kW average power (10kW. 
pep) over the 2 to 30MHz frequency range, and 
operation down to 300kHz at reduced power levels 

The antenna is available in two configurations: one 
with an electrical feed point 305mm above the mounting 
flange and a second with a moulded axial feed-through 
insulator to allow connection from below the antenna 
mounting surface. 

Windload is 1938km/h (safe maximum) relative to ship. 
The antenna’s ultimate flexural strength is from 7030 to 
8788kgt/cm? and water absorption ranges from 0.2 per 
cent (24 hours immersed) to 2 per cent (168 hours 
immersed). The antenna weighs 33kg. 


Sunair Electronics 


TAS-—100 Tactical Antenna System 

TAS-100 is a 100-watt field antenna for the 1.6 to 
29.9999MHz frequency range. It can be erected in less 
than 10 minutes by one individual. The antenna can be 
installed, guyed or unguyed, to heights of 4.8- or 
9.75-metres. The unit's total weight, including hammer 
and heavy duty canvas carrying bag, is 19.35kg. 


DCU-100 Digital Antenna Coupler 


The DCU-100 is a microprocessor-controlled, high- 
speed, digital 100-watt antenna coupler. The unit is fully 
digital in design and provides both memory and 
non-memory tuning of most commonly used base and 
mobile antennas in the 1.6 to 30MHz range. Memory 
tuning is accomplished in less than 100 milliseconds, 
and one second is typical for non-memory tuning. There 
are no duty restrictions for normal voice operations and 
continuous duty is permissible for fsk/fax operation into 
antennas 7 metres in length or longer. The DCU-100 
also has an automatic re-tune cycle which clears most 
minor tuning faults. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 
Power: 100W pep and average 
Tune accuracy: 1.5:1 or better 
Tuning time 

memory: 50-100ms 
non-memory: 1s typical, 7s max 
Temperature range: -30 to + 65°C 
Height: 229mm 

Width: 241mm 

Depth: 288mm 

Weight: 10.35kg 


OPERATIONAL SPECIFICATION 
Humidity, shock, vibration, dust and rain: to MIL- 
STD-810C 


AN/URA-38C Antenna Coupler 


AN/URA-38C is an automatic antenna tuning system 
designed for surface ship and fixed station use with the 
AN/URT-23D. The AN/URA-38C consists of the antenna 
coupler control C-3698C/URA-38C, located at the radio 
transmitting set, and the waterproof antenna coupler 
CU-938C/URA-38C, located at the antenna base up to 
152 metres from the transmitting set. 

The system is readily adaptable for use with other 
transmitting sets, and will efficiently match the 50-ohm 
output of a 100-watt to 1kW pep transmitter to the 
impedance of a 4.6-, 7.7- or 10.7-metre whip antenna 
over the 2 to 30MHz frequency range. Three operating 
modes allow completely automatic tuning, manual 
tuning using a 150-watt cw carrier, and silent tuning 
without the use of rf power. 
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DCU-100 coupler 


GCU-910A Antenna Coupler 


The GCU-910A remotely-controlled antenna coupler is 
designed for military use as a companion unit to the 
GSB-900 transceiver or GSE-924 exciter. It will tune a 
wide variety of antennas such as 2.7- to 10.6-metre 
whips or long wire antennas to 45 metres. 

The GCU-910A's size allows it to be mounted in areas 
where space is restricted and its watertight enclosure 
makes it suitable for outside mounting at the antenna 
site. The operator tunes the antenna using the control 
head mounted in the front panel of the companion 
radio and monitoring the reflected power (vswr) 
indicated on the control head meter. 


OPERATIONAL SPECIFICATION 
Vibration, shock and humidity: meets MIL-STD-202D 


GCU-935 Antenna Tuner 


The GCU-935 automatic antenna tuner is designed for 
military use as a companion unit to the wide variety of 


TECHNICAL SPECIFICATION 

Frequency range 

when tuned: 2-30MHz 

Vswr 

when tuned: 1.5:1 max 

Rf power: 1kW average or pep 

Tuning time: 5s in automatic mode 

Power supply: 115V ac +10%, 48-420Hz, sp 
Consumption: 80W max continuous (130W max 
intermittent for up to 5s) at 115V ac, 60 or 400Hz 


CU-938C/URA-38C 
Dimensions: 270 < 384 x 754mm 
Weight: 34kg 


C-3698C/URA-38C 
Dimensions: 133 x 492 x 221mm 
Weight: 10.4kg 


Manufacturer 
Stewart-Warner Corp, Chicago, tllinois. 


GCU-910A antenna coupler 


GCU-935 antenna coupler 


antennas used in vehicles, shelters, ships and base 
stations. Operation is automatic, requiring only that the 
operator start the tune sequence. Tuning time is 3 
seconds typical, 30 seconds maximum. Lamp indicators 
on the GSB-900 front panel plug-in module inform the 
operator if the antenna needs to be tuned and when the 
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Frequency ranges 
VHF: 100 to 163 MHz 
UHF: 225 to 400 MHz 


W-VES 


Write or call for 
full details of our 


Output power : 
200 WAM = 800 W PEP; 300 W FM Series 400 

VHF/UHF Power Amplifiers 
200-W UHF Transmitting/Receiving System with 30-W Multichannel 
Transceiver XD 432, Amplifier VD 490 (Amplifier Unit VD 490 H1 
and Power Supply IN 490) plus UHF Automatic Filter FD 221 (from top). 


Rohde & Schwarz 
Postfach 80 14 69 
D-8000 Muenchen 80 


Federal Republic of Germany 
Cae Re ROHDE &SCHWARZ 
Tel. internat. + (49 89) 41 29-0 


tune cycle is complete and the system ready for use. 

The tuner is compatible with all GSB-900 transceivers 
either in use or units delivered from the factory. The 
antenna coupler control plug-in panel supplied with the 
GCU-935 is interchangeable with the standard plug-in 
panel mounted in the GSB-900. 


OPERATIONAL SPECIFICATION 
Humidity, shock, vibration, dust and rain: to MIL- 
STD-810B 


GCU-1935 Antenna Coupler 


The GCU-1935 automatic antenna coupler is designed 
to operate as a companion unit to the GSL-1900 linear 
power amplifier, thes GSB-900 transceiver and the 
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410 HF Signal Acquisition, DF and 
Emitter Location System 


The 410 system offers an advanced dual polarised 
antenna array and a highly accurate emitter location 
algorithm executed by an inexpensive mini-computer. 
The entire system is computer-controlled, allowing 
rapid signal acquisition, classification and df data 
gathering on short duration signals. Only 0.5 second is 
required to set receiver frequency and gain and to 
measure sufficient signal data for df. Array patterns are 
stored in the computer, making possible much greater 
accuracy than in, for example, other systems where one 
is merely searching for a plane of symmetry. The system 
measures both signal amplitude and phase on each of 
two channels simultaneously. 

The antenna array consists of specially designed 
log-periodic elements which are inward looking to allow 
one band coverage of the entire hf spectrum with a 
typical beamwidth variation of only 3 to 1. The array is 
dual polarised and offers good short-range (high angle 
of arrival) coverage by horizontally polarised elements 
and good long-range (low angle of arrival) and 
ground-wave coverage by vertically polarised elements. 

Frequencies of known signals which are not of 
interest can be stored in the computer memory so that 
only signals of possible interest need be processed. The 
hf spectrum is swept at a rate of 10 to 20MHz per 
second, and a new signal can be acquired typically in 
one or two seconds. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz, optional 500kKHz-1.6MHz 
coverage available 

Df instrument accuracy: 1° great circle rms azimuth, 
and 1° rms elevation above 30° elevation 

Location accuracy 

25km rms to 400km range, 10% of range to 1000km, 
typical from 1 site 

2 or more sites: more accurate utilisation 

Modulation: df on any mod, detectors providing audio 
output for Isb, usb, cw and am 

Df data gathering speed: 200ms; 300ms needed to set 
receiver gain 

Df computation speed: 1s 

Antenna array 

20-element dual polarised (single polarisation, either 
vertical or horizontal, optional) 

diameter: 300m 

height for full 5S00kKHz-30MHz coverage: 40m 
Computer: mini-computer, eg HP 21 MX 

Optional monitor, recogniser, classifier 

monitor scan rate: 10-20MHz/s 

recogniser/classifier speed: 0.5s/signal 


501 Short-range Antenna 


The performance of the model 501 is tailored for 
short-range and close-in sectoral coverage. The 501 
radiates a broad, upwardly directed beam, slightly 
biased in one direction. 

The 501 is 100 per cent efficient from 2 to 30MHz. 
While efficiency is not important for receiving at the 
lower frequencies, it is a vital concern in transmitting 
since the signal-to-noise ratio at the terminal end of the 
link is directly related to the transmitting antenna's 
efficiency. 

Vswr is low and windload is 225km/h (no ice) and 
145km/h (12.7mm radial ice). 


503 Vertical Curtain Antennas 


The 503 family of log-periodic dipole antennas provides 
long-haul or sectoral section coverage. Installation 
near sea water or use of an optional ground-screen kit 
improves low-angle coverage. Over average soil the 
nominal take-off angle is 15 degrees, and the pattern 
provides service from 1100 to 2400km. With the use of 
the optional ground-screen kit, service range is 
extended to approximately 3200km. 


GSE-924 exciter at altitudes up to 16,000 metres. It 
is capable of handling 1kW of average power 
continuously over the 1.6 to 30MHz frequency range. 
Tuning (ten seconds maximum) is fully automatic with 
the tune cycle program provided by the associated 
power amplifier. 


OPERATIONAL SPECIFICATION 
Shock: to MIL-STD-810B 
Vibration: to MIL-STD-167 


Manufacturer 
Sunair Electronics Inc, Fort Lauderdale, Florida. 
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Model 410 antenna 
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Model 501 antenna 


The 503 is available in either of two azimuthal 
beamwidths: 180 degrees, generally used for broadest 
sectoral coverage, and 120 degrees, where a more 
directive pattern is desired. 

At the higher frequencies, most frequentiy used on 
long paths, the phase centre of the structure is elevated, 
giving increased gain and lower take-off angles. This 
results in increased signal strength on long paths. 

Front-to-back ratio of the 503 is 14dB at 2.5MHz, 


19dB above 4MHz on the type 503-1. Windload is similar 
to that of the type 501 antenna. 


504 Rosette Steerable Log-periodic 
Antennas 


The 504 family of rosette dipole log-periodic antennas is 
designed to provide high gain, high front-to-back ratio, 


658 ANTENNA & MASTS/USA 


>, 
Za 
ae 


~ 
DDD SSS SLI SLL SLL LISLLOLILS 
Pe 
= 
ee iy. 
ore 


Model! 506 antenna 


steerable performance in a compact area. The 504 is : 
widely used in ground-to-air and shore-to-ship circuits, yy a! 
where the other end of the path is mobile and good ae ; \ 
long-distance coverage and gain are needed. \ 

Each curtain of the model 504 acts independently, \ 
permitting the 504 to form four independent beams, 120 x 
degrees wide simultaneously. a 

The patterns of the 504 family provide good 

coverage from 1100 to 2400km assuming average soil 
conductivity, and up to 3200km assuming the use of a 
ground screen or the proximity of sea water. Gain over 
perfect earth is a minimum of 12dB above an isotrope. 
Front-to-back ratio is 14dB at. the lowest rated 
frequency, and 19dB above 1.2 times the lowest rated 
frequency. 

Several alternative frequency ranges are available. 
Windload is similar to that of the type 501 antenna. 


Model 503 antenna 


505 and 506 Ship-to-shore, 
Ground-to-air Broadcast Antennas 
Model 505 Inverted Cone Antenna 


The 505 is claimed to be approximately 11 per cent 
smaller than alternative antennas for a given bandwidth. 
It can handle up to 200kW peak (with special end seal), 
and is a natural companion to the model 302 and 303 
series of transmitting multicouplers. With the use of 
these devices, one 505 can do the work of several 
broadcast antennas. 


Model 506 Conical Monopole Antennas 


This family of conical monopole antennas utilises a 
class of radiating structure which, when combined with \ 
structural innovations, results in a simple installation \ 
and a broader operating bandwidth. As well as their : 
usual structural function the guys also serve as part of 
the radiating mechanism. No ‘spreader tubes' or 
difficult rigging tolerances are involved. The radiating Model 505 antenna 
configuration maintains the pattern width. The pattern 
of conventional conical monopoles rises after a 
four-to-one bandwidth has been covered. 

Windload for the 505 and 506 is similar to that of the 
type 501 antenna. 


530 Log-periodic Antenna 


The model 530 log-periodic antenna is designed 
specifically to support reliable short-range communi- 
cations and to direct energy straight overhead. It is 
useful for shore-to-ship and ground-to-air 
communications. 

The 530 radiation pattern is suitable for secondary 
coverage of medium-range communications and will 
outperform the traditional conical-monopole or inverted 
cone antenna. Windload is similar to that of the type 501 
antenna. 


537A-1-29 (OE—317/TSC-99) 
Transportable Log-periodic Antenna 


The model 537A-1-29 is a transportable hf antenna. A 
log-periodic configuration is used to provide the 
necessary bandwidth, gain and radiation patterns. 
Frequency bandwidth is achieved with only one input 
terminal. 

In transportable communications the receiving ter- 
minal can be located at any distance from the 
transmitting station and the 537 provides radiation 
patterns which are optimised for this use. At the low 
frequencies, which are normally used to support 
short-range communications, the antenna radiates at 
high take-off angles. As the frequency is increased to 
support longer-range communications, the take-off 
angles decrease. 


Model 537 antenna pack 


The 537A-1-29 is supplied complete with all the 
required hardware, tools, and 50-ohm transformer 
necessary to make the antenna operational. A hand 
winch and rope snubbers are included to facilitate 
erection in two .hours by four trained men. The 
antenna's turning radius is 60 metres. Windload is 
135km/h (no ice) and 120km/h (6.35mm radial ice). 


545 Pyramid Antenna 


The model 545, which comes in transportable or fixed 
versions, is a dual take-off angle antenna designed to 
provide optimum gain for short, medium and long 
range circuits. The antennas are omni-directional and 
radiation is vertically steerable. Independent low 
and high beams are generated allowing maximum 
optimisation regardless of distance. With a crew of five 
men the transportable version can be operational in 
less than 1 hour. Power handling is 1, 2, 5 or 10kW. 


613T and 613F Dipole Antennas 


The model 613T broadband dipole is designed to 
provide better electrical performance than narrow-band 
dipoles or whips. 

Simple in design, the antenna is mostly pre- 
assembled to allow rapid deployment and packs into a 
small transportable container. The erected structure 
has a large radiating aperture providing high power 
gain, smooth radiation patterns and nearly constant 
impedance. It is wide-band, has no deep azimuth nulls 
and outperforms whips by providing good high-angle 
gain for short-range communication without a tuner. 

The model 613T is suitable for short- and medium- 
range tactical military communications where equip- 
ment must be easily transported. It performs over a wide 
range of ground and terrain. 

The tower is assembled on the ground from 3-metre 
sections and is tilted upright. Erection time (excluding 
guy anchors) is one hour with two men. Windload is 
161km/h (no ice) and 40km/h during erection. 

The model 613F is electrically identical to the 613T but 
is intended for fixed station use. Windload in this case is 
similar to that of the type 501 antenna. 


650 Tactical Antennas 


The 650 series of antennas is designed for the 
frequency range 2 to 30MHz to meet most tactical 
requirements. There are three basic designs all of which 
are available in fixed or transportable form. No tuning 
units are required and power handling capability 
ranges from 400 watts to 2 kilowatts. 

The 651T has the US military nomenclature 
AS-3791/G. 


Manufacturer 


Technology for Communications International, Moun- 
tain View, California. 


Model 613T dipole antenna 
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Technical Material Corp 


VRA-20 Vertical Receiving Antenna 


The VRA-20 vertical receiving antenna can be used 
in many operating systems both shipborne and 
shore-based for fixed or transportable applications. 

The matching unit associated with the antenna mast 
is housed in a cast aluminium container installed on a 
mounting plate with the associated antenna base. The 
frequency response of the matching unit is flat within 
+ 10dB over the operating range. 


ATS-—50—2 and ATS—70-2 
AN/URA-27 and AN/URA-34 
Antenna Tuning System 


The ATS-2, AN/URA-27 and AN/URA-34 comprise a 
remotely-controlled antenna tuning system which 
couples the unbalanced output of any 1kW transmitter, 
within the 2 to 30MHz frequency range, to a suitable 
antenna. Instantaneous readings of forward power, 
reflected power and voltage standing wave ratio aid 
transmitter tuning and indicate the efficiency of the 
transmission system. 

The system has a safety overload that opens the 
transmitter interlock circuit when the vswr exceeds 4 to 1 
or when power ratings are exceeded in the tune and 
operate position. 


Remote-control of variable reactance and resistance 
in the antenna tuning unit enables the complete system 
to operate efficiently from the transmitter. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Power rating 

rf tuning: 1kW input continuous at 100% mod 

control monitor: input, 115/230V ac, 50/60Hz, sp. 150W 
directional coupler: 1kW continuous at 100% mod for 
vswr up to 2.5:1 

Transmission line: 50 or 70 ohms 


Manufacturer 
The Technical Material Corp, Mamaroneck, New York. 


Tecom Industries 


Type 204025 Fixed Site Antenna 

System 

The type 204025 is a high gain dual polarised unit. It is 
available in 6 frequency ranges in the band 20MHz to 
1GHz. A choice of standard rotators and controllers 
allows the user to configure a fixed station comint 
installation. ; 


Type 204408 Mobile Reconnaissance 
Unit 

The type 204408 system comprises dual polarised 
doublets, an active hf crossed loop, an active horizontal 
loop and two microcircuit lps that cover the frequency 
range 1MHz to 1GHz. The system is self contained in 
portable carrying cases and mounts to an erectable 
mast on a light utility vehicle. It is designed to withstand 
145km/h winds and can operate in a high humidity 


atmosphere. The antenna weighs 56.7kg and has an 
overall height of 2.18 metres. 


Manufacturer 
Tecom Industries Inc, Chatsworth, California. 


Transco Products 


P/N11D20100, 11D21300, 
11D21900, 11D24800 Blade, 
High-speed L-band/UHF Antennas 


These dual-band blade antennas are aerodynamically 
shaped and qualified for Mach 2 to 3 aircraft to 26,000 
metres. The radiation pattern is omni-directional for 
both uhf and L-band. Pattern shaping elements are 
incorporated to control patterns and to improve horizon 
coverage. 

The antennas are designed for uhf communications 
data links, and tacan/iff on high-performance aircraft 
where omni-directional radiation patterns are required 
for both uhf and L-band. 

National Stock Numbers for the 11D21300 and 
11D21900 are, respectively, 5985-00-780-7421 and 
5826-00-118-6221TA. 


P/N11D20200-—1 High-speed 
L-band/UHF Blade Antenna 


The 11D20200-1 is a blade antenna, aerodynamically 
shaped and qualified for Mach 2-3 aircraft such as the 
F-S to 23,000 metres. The uhf radiation pattern is 
omni-directional; the L-band radiation pattern is a 
directional cardioid. Pattern-shaping elements are 
designed to control patterns and/or enhance uni- 
directivity. Filters and test probes for both frequency 
bands are incorporated. 


Tri-Ex Tower 


ED40 Lightweight Portable Retractable 
Mast 


The ED40 is made from corrosion-resistant Triexium. It 
can be transported in a horizontal position on light 
vehicles and can be quickly set up on a vehicle bumper 
or on the ground. Because of its low cost it is considered 
expendable, but otherwise has an indefinite service life. 


STATUS 
In production. 


TECHNICAL SPECIFICATION 
Tower support: guyed 
Windload: 0.56m? antenna load in 80.5km/h is indicated 
by engineering analysis 
Dead load: 23kg 

Tower height 

extended: 12.2m 

retracted: 4m 

Sections: 3.6m 

Weight 

incl winch: 35kg 


MRS-—419-66 Tower 


The MRS-419-66 tower can be extended to 6.4 metres, 
nests at 1.77 metres and will support 11.25kg of 
equipment. The unit can be hand-carried by one man 
and erected in 15 minutes. Designed for use in ew 
applications, the tower supports a load of 0.18m? in a 
113km/h wind. 


The antenna is designed for uhf communications 
and data links with tacan/iff for high-performance 
aircraft where a directional L-band radiation pattern is 
required. 


P/N11D28500, 11D31900 Blade 
Antennas 


This series of broadband antennas provides continuous 
coverage from 500MHz to 2GHz, and is designed for 
supersonic aircraft such as the F-4. The antennas meet 
MIL-E-5400 and MIL-E-5272. 


P/N11D20700, 11C23300 L-band Blade 
Antennas 


This series of blade antennas is designed for high 
performance aircraft. It has a broad bandwidth with a 
low vswr. Radiating elements are grounded for lightning 
protection. Metal leading and trailing edges (except for 
the radiating cap) reduce the effects of rain erosion. The 
antennas meet MIL-A-25708 as applicable. 


P/N11D29900 UHF Blade Antenna 


The 11D29900 swept-back blade is designed for use 
in the uhf communications frequency band. The 
aerodynamically shaped metal structure is mechan- 
ically strengthened to withstand the side loads imposed 
by the unusual manoeuvres of high-performance 
aircraft. Designed for Mach 2, the unit is normally 
provided with black rain erosion protection. It replaces 
the AT 840 or AT 755-1. 


P/N23080 VHF Communication Antenna 


The 23080, designed for operation at Mach 0.95, meets 
MIL-A-6271A and MIL-E-5274 for both military and 
commercial vhf communications bands. It features 
reduced height, narrow profile for low side loading, and 
true aerofoil shape for reduced drag. 

The unit has a very low vswr over a greater bandwidth 
than previously achieved in an antenna of this type and 
weighs 0.78kg. Patterns are omni-directional and other 
connector types and frequency bands are available. 


UHF/AT-—879/ARC Blade Antenna 
(P/N11D00100) 


The AT-879/ARC antenna is a symmetrical, low drag 
stub for the 225 to 400MHz band. It was designed 
specifically for high-performance aircraft and has been 
used for data link systems in this application; two 
antennas are utilised in conjunction with appropriate 
additional circuitry to provide either an omni-directional 
pattern or acardioid pattern, with null depth of the order 
of -20dB either fore or aft. The antenna is internally 
grounded for lightning protection. 
National Stock Number is 5821-00-656-3319. 


Manufacturer 
Transco Products Inc, Camarillo, California. 


30m tower in transportable position 


MT Series of Mobile Towers 


Units in the MT series of mobile towers can be extended 
to heights ranging from 12 to 45.5 metres and have been 
designed for military applications in forward field and 
base station communications roles. They are intended 
to provide high antenna support for portable military 
communications networks, 


The mobile towers can be towed by light military (and 
civilian) vehicles for rapid deployment. On site they can 
be quickly erected by low-skill personnel; a 30-metre 
tower, for example, extends to its full height in 15 
minutes and a 45-metre tower to its full height in 23 
minutes. 

The 30- and 45-metre towers can take an antenna 


load of a 3-metre solid-dish antenna at the top of full 
extension heights, and raise a load of 700kg. Extension 
to full heights and retraction to ground level is 
controlled automatically by electric motors powered by 
a motor-generator mounted at the base of the tower. 
Limit switches and locks prevent over-extension. 

Three other examples of the series reach their 
maximum heights of 12, 15 and 21metres in 30, 37 and 
61 seconds respectively (electrically cranked). These 
towers can raise 227kg. 

The towers are fabricated from galvanised steel to US 
Navy specifications, or from Triexium, which is a 
high-strength, lightweight (one third of the weight of 
steel), non-corroding, maintenance-free alloy. 

The MT series meets US military specifications and 
the tower trailer meets military specifications for Class III 
vehicles. 


STATUS 
The MT series of towers is in use with Canadian, Danish, 
NATO and US forces, among others. 


TM 358 Tower for Shipboard Use 


This is a version of a range of towers known as the Sky 
Needle tower series. The free-standing tower extends 
from 7 to 17.7 metres. Its advantage for naval use is that 
antennas and detection instruments which are mounted 
high on masts can be serviced when retracted to the 
work platform level. 


STATUS 
In service with the US Navy. 


Tri-Ex Mobile Tower Trailer 


The mobile tower trailer was designed to meet the needs 
of the military for mobile communications, observation, 
ranging, monitoring and surveillance (in conjunction 
with infra-red detection, lasers, radiation detection and 


Trivec Avant 


AV 100 FM/UHF/VHF/ Multi-band 
Antenna 


The AV 100 series antennas are multi-band, multi-mode 
communication and homing antennas designed as 
companions to transceivers such as AN/ARC-182 and 
AN/ARC-186. In conjunction with the AV 1000 diplexer 
and triplexer couplers the antenna is also compatible 
with the AN/ARC-64, AN/ARC-114, AN/ARC-115 and 
AN/ARC-116. 

The antenna is designed for use on helicopters and 
fixed-wing aircraft up to the Mach 1 category, and meets 
MIL-E-52726, Curve A, Figure 1 for vibration. 


AV 109 Series VHF/UHF/FM Antennas 

In the communications mode, the AV 109 series antenna 
operates in the 30 to 88, 30 to 156 or 30 to 400MHz 
frequency ranges. Designed to work with radios such as 
the AN/ARC-182 and AN/ARC-186, it is also compatible 
with AN/ARC-114, -115, -116 and -164 when operated 
in conjunction with a diplexer or triplexer coupler. The 
antenna is used on helicopters and fixed wing aircraft 
up to Mach 1. 


AV 165-60 Airborne Antenna 


The AV 165-60 airborne blade antenna covers the 225 to 
400MHz frequency range. Its US Army nomenclature is 
AS-2487. 


AV 200 Series VHF/UHF/FM Multi-band 
Antennas 


The AV 200 series are multi-band vhf or uhf fm antennas 
designed as companions to generations of radios such 
as the AN/ARC-182 and AN/ARC-186. With use of 
diplexers or triplexers, the outputs of single band radios 


Unisys 


AN/UPQ-3A Steerable Antenna 


The AN/UPQ-3A steerable antenna is a directional 
system designed to operate in severe environments 


gas detection instrumentation). The trailer is being 
modified to incorporate a satellite earth station. 

These tower trailers are also used as a back-up for 
permanently emplaced towers which may be destroyed 
by sabotage, bombings or other warfare. They are kept 
in dispersed depots for rapid deployment to destroyed 
tower sites. 

They can be deployed and operated by unskilled 
personnel and do not require site preparation or 
concrete bases. The usual tower requires 7 to 15 
minutes for full operation at 21 to 30 metres from the 
time of arrival at a site. Other heights are available up to 
90 metres. 

The mobile towers are also available in lightweight 
Triexium. The light weight of the mobile tower trailer 
permits its transport by air; in addition, it facilitates 
towing of the mobile tower trailer by light vehicles in 
snow, sand and mud. 


STATUS 
The tower trailers are in use by the military forces of a 


number of countries including Canada, Denmark, 
Sweden and the US. 


Triexrotor Rotator 


The Triexrotor is an electromechanical system designed 
to rotate and elevate/depress an antenna by remote- 
control. Itcan be installed on a tower or mast (at the top 
or on aside at any selected height), on a building or any 
other structure. 

The azimuth rotation arc of the model A-90 is 90 
degrees (+45 degrees from a centreline). Other 
rotational arcs of 180 degrees (+90 degrees rotation) 


- and 360 degrees (+180 degrees rotation) are available 


in models A-180 and A-360. 
The elevation movement is 40 degrees (+20 degrees 
vertical from a horizon line). 


such as the AN/ARC-115, -114, -116 and -164 can be 
combined into certain antennas in the series. 

The AV 201, 206, 207 and 221 cover the 30 to 400MHz 
frequency range. The AV 204 and 224 operate over 30 to 
88MHz. The AV 203 and 223 cover 30 to 152MHz. The AV 
202 operates from 30 to 176MHz. The AV 205 and 222 
operate from 104 to 408MHz. The AV 225 covers 104 to 
174MHz. The AV 226 operates from 150 to 174MHz. The 
AV 234 covers the 30 to 400MHz and 960MHz to 1.22GHz 
frequency ranges. 

Particular antennas in the series operate to Mach 1 
and meet MIL-E-5400 for environmental requirements. 


AV 400 Series Communications 
Antennas 


The AV 400 series of antennas are broadband 
communications devices designed to replace the 
CU942/AS-1703 whip antenna systems to provide the 
necessary bandwidth required for new generation 
radios. Mechanically the antennas have the same 
physical dimensions and mounting holes as the 
CU942/AS-1703 for full interchangeability. The AV 405-1 
operates from 30 to 152MHz, the AV 403 from 30 to 
400MHz, the AV 401 from 30 to 88MHz, the AV 404 from 
30 to 88MHz, and the AV 402 from 30 to 152MHz. Military 
nomenclature of the AV 404 whip is AS-3839/ARC. 


STATUS 
In service. 


AV 444 UHF Homing Antenna 


The AV 444 is a high performance broadband antenna 
designed to receive rf signals in the 225 to 400MHz 
band. When used as a pair, spaced one quarter wave 
length apart and connected to a 90 degree hybrid, the 
system will provide the cardiod pattern required for 
homing across the 225 to 400MHz band. 


extending from ocean surface vehicles to high altitude 
airborne vehicles. Its primary application is for use as 
part of an airborne command and telemetry link, where 
maximum gain through beam stabilisation is required to 
maintain command and control between the aircraft 
and ground control stations. AN/UPQ-3A is designed to 
MIL-E-5400. 
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TT-—100 (30) Tower Trailer 


The TT-100 (30) is a mobile tower on a trailer which 
extends to 30 metres. The tower can raise 680kg from 
the horizontal retracted position to the vertical position 
and then to a full 30 metres in 15 minutes. When the 
tower is retracted and in the horizontal travelling 
position, the highest point of the tower trailer unit is 
234cm above the ground. 

The fully-extended tower is supported by a three-point 
system of two outrigger arms (mounted on the trailer) 
and at the forward end of the trailer. The support system 
also includes three guy points (screw-in earth anchors) 
with three guy cables attached to each guy-point earth 
anchor and at three levels of the tower. The trailer has 
support pads which are also used for levelling the trailer 
so that the tower will be vertical despite uneven terrain 
at the site. The tower has adjustable support pads at its 
base so that in its vertical position the weight of the 
tower and its load can rest upon the ground rather than 
the trailer if desired. 

A wide variety of antenna and instrument loads can 
be installed on the tower at various heights as well as at 
the top of the tower. 

The steel trailer weighs about 908kg and the steel 
tower 817kg. The unit is 7.8 metres long, 2.1 metres wide 
and 2.3 metres high. 

The tower trailer meets military specifications for 
Class Ill vehicles. It is also available fabricated in 
Triexium, in which case its weight is reduced by more 
than half. 


STATUS 
Introduced in 1980. 


Manufacturer 
Tri-Ex Tower Corp, Visalia, California. 


STATUS 
In service. 


AV 455 Multi-band Antenna 


The AV 455 operates in the 30 to 88, 108 to 174 and 225 
to 400MHz frequency bands. It has a power input level of 
50 watts in the lower bands and 100 watts in the higher. 
The polarisation is vertical and the radiation pattern is 
omni-directional. 


STATUS 
In service. 


AV 504 FM Antenna 


The AV 504 is a vertically-polarised fm communications 
antenna designed to operate over the frequency range 
30 to 88MHz. The antenna is constructed of fibreglass 
and epoxy materials and it is capable of handling up to 
50 watts of input power. Its radiation pattern is 
omni-directional. 


STATUS 
In service. 


AV 1001 FM/VHF-UHF Diplexer 


The AV 1001 diplexer is designed for applications where 
separation in two frequency bands is required. This can 
occur when two radios have to share a multi-band 
antenna or when a wideband radio will be used in 
conjunction with two antennas, one fm and the other 
vhf/uhf. It has two passbands, 30 to 152 and 225 to 
400MHz, and an isolation of 30dB. It can handle up to 
100 watts and has an impedance of 50 ohms. 


STATUS 
In service 


Manufacturer 
Trivec Avant, Huntingdon Beach, California. 


Manufacturer 
Unisys, Salt Lake City, Utah. 


Watkins-Johnson (Gaithersburg) 


WJ-9871A, WJ-—9872A, WJ-9873, 
WJ-9880A, WJ-—9880A-—1 DF Antennas 


The five different styles of direction-finder antennas are 
designed to work with WJ-8971A series df processor 


units and the WJ-8975A manpack df unit. These 
antennas are: the WJ-9871A mobile antenna, the 
WJ-9872A fixed-site antenna, WJ-9873 ruggedised 
antenna and the WJ-9880A and WJ-9880A-1 manpack 
antennas. The antennas are interchangeable with the 
two df units, the choice of antenna depending on the 
desired frequency coverage and application. 

The WJ-9871A is a mobile antenna suitable for 


van-top mounting. WJ-9873 is a ruggedised version of 
the WJ-9871A, meeting MIL specifications for shock, 
humidity and temperature. 

The WJ-9872A is designed for permanent installation 
and is preferred for fixed-site operations. Because of its 
size, the antenna provides greater df bearing, accuracy 
and greater sensitivity in the lower frequency range 
around 20MHz. The WJ-9880A and WJ-9880A-1 an- 
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tennas were designed for the WJ-9875A manpack df, 
but will work equally well with the WJ-8971A series 
direction finders. 


WJ-9881 Direction Finding Antenna 


The WJ-9881 direction finding antenna is part of 
the WJ-8990 manpack tactical intelligence system 
(MANTIS). It incorporates two bays which provide the 
complete 20 to 500MHz frequency coverage. The lower 
bay uses active antenna technology to achieve 
improved performance at lower frequencies. Resistively 


Watkins-Johnson (San Jose) 


WJ-8326—1 Quad-ridged Horn Antenna 


WJ-8326-1 dual-polarised, quad-ridged horn antennas 
operate from 1 to 26GHz. They provide high-gain 
directional patterns over its multi-octave bandwidth. 
The pyramidal horn design incorporates two orthogon- 
ally placed input feeds which provide the capability for 
simultaneous horizontal and vertical polarisation and 
(with a 90-degree hybrid) selectable right- or left-hand 
circular polarisation, 

The antennas are suitable for feeding high-gain, 
long-focal-length dishes for surveillance and direction- 
finding applications, or for use as primary radiators, 
and can handle 40 watts of rf power. 


WJ-AR12 Series Log-periodic Dipole 
Antennas 


The WJ-AR12 series is a range of broadband receiving 
antennas for use in the 30MHz to 1.1GHz frequency 
range. Simple co-planar dipole arrays make use of the 
principles of log-periodic antenna design to achieve 
uni-directional radiation patterns of nearly constant 
beamwidth and input impedance over the whole 
frequency range or any part of it. 


loaded dipoles with an integral preamplifier are used in 
the upper bay to provide broadbanding and improved 
df accuracy at the higher frequencies. 

The antenna can be stowed in a 0.914 x 0,304 x 
0,304 metre pack. 


Manufacturer 
Watkins-Johnson Co, Gaithersburg, Maryland. 


WJ-9887 df antenna 


WJ-8326-1 


The antennas are designed for the rigours of extreme 
arctic and tropical environments, withstanding winds 
up to 145km/h, even when covered with 12.5mm of 
radial ice. For ease of transportation and storage the 
larger elements of the antennas are detachable from 
the main boom. 

The antennas in this series comprise two groups: 
single linear polarised (WJ-AR12) and dual linear 
polarised (WJ-AR274). Special antenna assemblies 
cover frequencies below 30MHz; alternative frequency 
ranges are provided. 


Manufacturer 
Watkins-Johnson Co, San Jose, California. 


Whittaker 


STA-3036 SHF Satellite Tracking 
Antenna 


The STA-3036 shf satellite tracking antenna is a 
lightweight, direct to ground mounted system specifi- 
cally designed for use with tactical military mobile 
communication satellite systems. Design and operation 
is to US military tactical hardware specifications. A 
four-man crew can erect and align the antenna in less 
than 20 minutes. 

The STA-3036 consists of a 2.4-metre diameter 
paraboloid, double tripod, space frame antenna 
assembly (AS-3036/TSC), servo control unit 
(C-9616/TSC), and an optional remote-control unit 
(C-10348/TSC). It adaptively conforms to local terrain 
variations with average or differential slopes of up to 
+7 degrees. Free standing stability is maintained in 
winds up to 48.2km/h. Two anchors and pre-loaded 
tiedowns are required for operation in 193km/h winds. 


STATUS 
In production and used’with a variety of military satellite 
communication terminals. 


Manufacturer 
Whittaker Electronic systems, Simi Valley, California. 


STA-3036 antenna 
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ANTENNA TABLES 


Manufacturer's Frequency Input NATO 
type number range Polarisation VSWR impedance Power Gain Height Weight number Status 
CANADA 
Hermes Electronics 
Active crossed loop 2-32MHz Vertical or - 50Q - - 1.83m 24.7kg - In use with US 
circular Navy and others 
Active single loop 2-32MHz Vertical - 502 - 4.7dB 1.83m 0.56kg - In use 
(directive) 
HF transmit loop 4-24MHz Horizontal - - 1kW = 2.24m 67.5kg = Under evaluation 
OE-316/TSC-99 2-32MHz Vertical - - - 5-11dB - = - In use with 
(directive) US Army 
Valcom 
AS-2537A/SR 1.6-30MHz - - - 5kW. - jim 64kg - . 
AS-5085/SR 1.6-30MHz - - - SkW = 10.6m 64kg 5983.21.871.4106 In use with Canadian 
Navy 
AS-5088/FRC 600kHz-30MHz - = - 20kW pep - 16.6m 114kg - - 
V-147-CLC 100KH2-30MHz - - ~ 1kW pep - 15m 75 or 78kg - - 
V-802 800kHz-30MHz - - - 5kW. - 10.6m 32kg - - 
average 
V-802FT 800KHz-30MHz - - - 5kW - 10.9m 33kg = = 
average 
V-33070-CL2 100kHz-30MHz - - - > 5kW - 22.5m 135kg - - 
V-33085 400kHz-30MHz - - - SkW = 25.4m 135kg - - 
FRANCE 
LERC 
706 series 225-400MHz Vertica <1.6 502 500W - 0.655m 2.5kg 5985.14.031.8042 In use with French 
Army 
708 series 100-160MHz Vertica <a.) 50Q 1kW - 2.13m 7kg §985.14.369.0102 In use with French 
Army 
813 series 1.5-30MHz Vertica = = 1kW - 5-10.2m 12.5kg 5985.14.042.0048 - 
814 series 1.5-30MHz Vertica = = 100W = 5m 2kg 5985.14.041.8780 - 
(SOOW 
optional) 
815 series 20-80MHz Vertica = 50Q 500W = 2.5-3m = 5985.14.041.8778 = 
896E series 2-30MHz Vertica = = 50W - 2.64m 0.29kg 5985. 14.275.0982 In use with French 
(untuned) Army 
20-80MHz 
(tuned) 
LB-3088 AN 30-88MHz Vertica <3 502 100W -1.5dB 1.4m 5kg - - 
LB-3088 X 30-88MHz - <3 502 100W -1.5dB 1.4m 8kg - . 
LB-3088 D 30-88MHz - <3 502 50W -5dB 1.2m 1.8kg - - 
LB-3088 M 30-88MHz ES <3 502 50W -3dB 1.7m 2kg - - 
GERMANY (FEDERAL REPUBLIC) 
AEG 
A1205/AK1205* 250kHz-10MHz Vertical = 502 = = 2m - = Introduced into 
(20m base), Bundeswehr and other 
2-30MHz NATO armies, and armed 
(6m base) forces world-wide 
A1281/1 VU 20-500MHz - = 502 - - 4.5m 95kg - 
A1282/1 HVU 250kHz-SOOMHz - - 502 - - 4.8m 85kg - 
A1284/1 HVU 1-S00MHz - - 50Q - - 4.4m 95kg - - 
Aeromaritime Systembau 
AT-118/AR 116-164/ Vertica 3:1 502 50W cw +4dB 1.4m 40kg = In service with NATO 
100-164MHz and other forces 
(vhf) 
220-400/450- Vertica 3:1 502 SOW cw +3dB 1.1m 40kg - In service with NATO 
512MHz (uhf) and other forces 
980MHz-1.15GHz _ Vertica’ 3:1 50Q 1kW +3dB 1.1m 40kg = In-service with NATO 
(iff) and other forces 
AT-119/AR 116-164/ Vertica Bil 502 50W cw +4dB 1.25m 43kg F n service with NATO 
100-164MHz 
(vhf) 
220-400/ Vertical 3:1 502 50W cw + 3dB 1,25m 43kg = n service with NATO 
450-51 2MHz 
(uhf) 
1.227/1.575GHz Circular <2 502 - > OdBi 1.25m 43kg - n service with NATO 
(gps) (right hand) 
ANT Nachrichtentechnik/Siemens 
CTA 204 225-400MHz Linear, horizontal <2 502 200W 9-12.5dB = 13.5kg 5985.12.150.4602 n service with NATO and 
or vertica other forces 
CTA 209 610-960MHz Linear, horizontal <1.74 502 200W 1§-17.5dB. = 6kg 5985.12.156.9062 nservice with NATO and 
or vertica other forces 
CTA 218 1.35-1.85GHz Linear, horizontal <2 502 200W 19:5-22dB = 10kg - In service with NATO and 
or vertica other forces 
CTA 250-M 4.4-5GHz Linear, horizontal <1.2 502 - 30d0B 0.9m 12kg = In service 
(mobile version with or vertica (diameter) 
coaxial feeder line) 
CTA 250-S 4.4-5GHz Linear, horizontal <1.4 502 = 35.5dB 1.75m 45kg = In service 
(stationary) or vertica (diameter) : 
Rohde & Schwarz 
AK 001 1.5-30MHz - <2 502 - - 1m 4.2kg = 7 
HE 010 10kHz-B0MHz - <2 502 - = = = = 7 


* Adcock df antenna system AK1205 with 8 A1205 antennas 


664 


Manufacturer's 
type number 


Rohde & Schwarz Cont 
HE 202 


HE 302 


HK 001 
HK 012 
HK 014 
HX 002 
HX 101 


ISRAEL 
Elbit Computers 
EA-5 VRC 


EA-5/FM 
EA-24/3 
EA-24/4 
EA-24/AB 
EA-27 


EA-518 
EA-527 


EA-1002 
EA-2045 
EA-2050/DB 


EA-2205 


ITALY 


STS 3-metre 


NORWAY 
Comrod 
3076 


AMW60 
APB 70 
APB 107 
APX 26 
APX 41 
APX 50 
AT 86 
AV 21 


AV 25 

AV 30 

VHF 3076 
VHF 3088VM 


SWEDEN 
Allgon Antenn 
468 


477 


UNITED KINGDOM 
Airtech 
246-2 


Antenna Technologies 
2101 Series 


2102 Series 
Type 2202 
Type 2205 


Type 2205VHF 
Type 2209 
Type 2210 
Type 2211 
Type 2303-01 


Frequency 
range 


200MHz-1 GHz 


20-500MHz 


225-400MHz 
100-160MHz 
100MHz-~1.3GHz 
2-30MHz 
30-76MHz 


30-88MHz 


30-88MHz 


30-100MHz 


20-100MHz 


30-76MHz 


'20-100MHz 


30-90MHz 
26-80MHz 


100-220MHz 
20-45MHz 


20-500MHz 
(dual band) 


220-500MHz 


380-500MHz 
45-100MHz 


rx 11-12GHz 


x 14-145 
or 
17-17.1GHz 


30-88MHz 
1.7-1.9GHz 
2-30MHz 
2-30MHz 
2-30MHz 
2-30MHz 
2-30MHz 
2.3-30MHz 
100-240MHz 


68-85MHz 
220-405MHz 
30-88MHz 
30-88MHz 


100-160MHz 


225-400 or 
320-470MHz 


225-400MHz 


250kHz-3MHz 
200-550kHz 
2-30MHz 
2-30MHz 


30-90MHz 
8 30MHz 
6-30MHz 
1.6-30MHz 
35-45MHz 
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Polarisation 


Vertical 
Vertical 
Vertical 


Horizontal 


Vertical 


Vertical 


Vertical 


Vertical 


Vertical 


Vertical 


Vertical 


Vertical/45° slant 
Vertical 


Vertical 


45° vertical/ 
horizontal 


Linear 


45° slant 


Vertical 
Linear 


Vertical 


Vertical 
Linear 
Vertical 


Vertical 


Vertical 


Vertica 


Vertica 


Vertica 


Vertical 
Vertical 
Horizontal 


Horizontal or 
vertical 


Vertical 
Horizontal 
Vertical 
Horizontal 


VSWR 


UX IK IK IK IN 
=" iN 
Coa] 


oO 


3.5.1 


<3 
(on tank) 


ou 


< 3.5:1 or 
<3 


3.5:1 


< 3.5:1 or 
<3 


3 


2, ueall 
nominal 


3.5:1 max 
31 


3.5:1, 
4:1 or 
3: 
3.511 


3.5:1 max 
3:1 


21 


Input 
impedance 


502 


502 


502 
502 
502 
502 
50Q 


502 


502 


502 


502 


502 


502 


502 
502 


502 


Power 


100W cw 
100W 
5kW. 
5kW 
50kW 
400W 
100W 
50W cw 


500 or 
200W 


100W cw 
100W 
100W cw 
10W cw 


2or 
10kW 


1.5kW 
500W 


4 or 2kW 


Gain 


2dBi 
14dBi min 


2dBi 


> 1.50Bi 
< 6dB 


Unity 


4qBi 
4qBi 
4dBi 
4dBi 


2.5dBi 
10dBi 
8dBi 
7dBi 
6dBi 


Height 


0.5m (length 
of dipole) 


1m (length 
of dipole) 


47cm 


3.5m 


3m 


Weight 


1.7kg 


2.5kg 


1.4kg 
3kg 


650kg 


650kg 


2.9kg 
2.2kg 

8kg 

20kg 

400g 
4.5kg 
1.9kg 

2 x 0.76kg 
4.4kg 


2kg 
6.5kg 
2.9kg 
2kg 


40 or 
90kg 


40kg 
40kg 


59kg 


122kg 
41.5kg 
65kg 
40kg 


5kg 
65kg 
65kg 
65kg 
6kg 


NATO 
number 


5985.25.122.3965 


5985.25.131.2780 


' 


Status 


In use with Israeli defence 
forces 


In production for use with 
Israeli defence forces 


In production for use with 
Israeli defence forces 


In production for use with 
Israeli defence forces 


In production for use with 
Israeli defence forces 


Proven in combat 


In service with UK MoD 


Supplied to US DoD 
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Manufacturer's Frequency Input NATO 
type number range Polarisation VSWR impedance Power Gain Height Weight number Status 
Antenna Technologies Cont 
Type 2303-02 35-45MHz = 2:1 max - 1kW. 8qBi - 7kg - - 
Type 2303-03 40-50MHz - 2:1 max - 150W 8dBi - 7kg - = 
Type 2303-04 40-50MHz - 2:1 max - 450 6dBi - 7kg = = 
Type 2303-11 30-90MHz - 2.5:1 max - 450W or 5.5dBi - 20kg - - 
1kW. 
Type 2303-12 30-90MHz - 2.5:1 max - 9aBi - 25kg - - 
APL 
Combat 1 20-90MHz = 21 - 80W = 0.5m 0.4kg - - 
Combat 2 20-90MHz - 2 - 80W = 1.37m 0.35kg = - 
J fed base station 54-88, 106-134, - <<a |4Spa| 502 1kW 1.8 and Depends 3kg - In world-wide use 
134-174MHz 4.5dB on 
frequency 
Unimatch 1,5-30MHz - 2:1 - 150W - - < 1kg - = 
Manpack 
Unimatch 1.5-30MHz - 24 - 150W - - 0.75kg - - 
MU 35 
Unimatch 1.5-30MHz - 21 - 400W = = 1.2kg = - 
MU 100 
Unimatch 1,5-30MHz - 2:1 - 400W - - 3kg - . 
Tactical 100 
Unimatch 1.5-30MHz - 2:1 - 1.6kW = - 6kg = = 
Tactical 400 
Unimatch 1.5-30MHz = 21 = 4kW = - 20kg = = 
Tactical 1000 
V150 2-30MHz Vertical 2:1 - = = 3.5m - - = 
WB 20/90 20-90MHz - - - - - 3m - - - 
XWBDA/1 20-90MHz - - - 40W - 3m < 2kg - = 
XWBDA/2 20-90MHz - - - 40W - 1.85m < 1kg - - 
XWBDA/3 20-90MHz - - - 40W - 3m < 2kg . - 
XWBDA/NAV 20-90MHz - - - 40W - 1.85m < 1kg - - 
XWBDA/100 1.5-30MHz ~ 211 - 400W - - - - = 
XWBDA/500 1.5-30MHz - 24 - 2kW - - - - - 
C&S Antennas 
CLP/V 3-30MHz Vertical yall 3002 30kW 11dB 34-76m - 5985.99.625.0701,  - 
5985.99.633.2624, 
and 5985,99.633. 
4290 
CPV5N 225-400MHz - <= 1.801 50/702 - 1dB 0.7m 7kg - - 
EDV 70-174MHz Vertical <i 502 150W Unity = 1,05-1.82kg  - = 
LIP 230 2-30MHz Vertical - - - - 1.5m 19kg 5985.99.625.8248 Proven by UK MoD 
typical and 5985.99.625. 
8250 
Multi-purpose 1.6-30MHz Horizontal or = 502 500W = - - - = 
antenna kit vertical 
MVP 7/15 610-960MHz, Linear, horizontal < 2:1 502 - 14-20dBi - 9.51kg 5985.99.749.2897 Supplied to Triffid 
1.35-1.85GHz or vertical tactical radio system 
MVP 300 225-400MHz Linear, horizontal < 2:1 50Q - 9dBi - 8kg 5985.99.649.9736 Supplied to Triffid 
or vertical tactical radio system 
Sloping V 6-30MHz - <2 50/600Q 10kW 12qBi 35m - 5985.99.222.2703 - 
typical 
TH60 240-320MHz Circular ier 502 100W 10dB - 2.2kg - = 
Type 4TLM 2-30MHz - - 502 - - - 48kg 5985.99.788.8748 Tobe supplied to the 
British Army 
VIL 230 2-30MHz = Poy 450Q 100r15kW = 9dBi 45m 300kg - Supplied for military 
(approx) applications 
VIL 330 3-30MHz - 2.554 4502 100r 15kW 9cBi 30m 250kg = Supplied for military 
(approx) applications 
VIL 430 4-30MHz - 2.61 4500 10 0r 15kKW = 9cBi 22.5m 200kg - Supplied for military 
(approx) applications 
WB 230 2-30MHz - 21 502 40kW 4dB 34.3m - 5985.99.649.8783  - 
WB 330 3-30MHz - 21 502 40kW 4dB 22.9m - 5985.99.527.1291 - 
WB 4530 4.5-30MHz - 24 502 40kW 4dB 15.3m - - = 
WBDSM 2-8MHz - <2) 50/752 150W - = - = = 
YMV 225-400 Horizontal, vertical 2:1 502 SOW 8.5dB = 8kg = = 
or or linear 
610-960MHz Horizontal, vertical 2:1 502 50W 10.5dB - 8kg = = 
or linear 


Lucas Bradley Electronics 
AJK Polemast 225-400MHz Vertical 2:1 max 50 30kW Unity 6m 686kg - = 


Marconi Communication Systems 

R1600 65/47kHz - 24 = 100kW - 183/275m - - Entered service 1970; in 
use with British and other 
armed forces 


R1700 2-24MHz Horizontal . - 10kW 12dB 61m - - The R1700-1707 series 
entered service in 1962 

R1701 2.8-28MHz Horizontal - . - 14dB 76m - = and is still in production 

R1702 4-28MHz Horizontal - - 30kW 14dB 50m - = In military use in Algeria, 

R1703 4-28MHz Horizontal 2 - 30kW 14dB 68m =k . Hong Kong, Mauritius and 
elsewhere 

R1704 : 6-28MHz Horizontal - = 30kW 14dB 33m - = 

R1705 6-28MHz Horizontal - - 30kW 15.7dB 76m - = 

R1706 4-28MHz Vertical - - 30kW 12dB 46m - = 


R1707 2-24MHz Horizontal = = - 12dB 43m = = 
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Manufacturer's Frequency Input NATO 
type number range Polarisation VSWR impedance Power Gain Height Weight number Status 


Marconi Communication Systems Cont 


R2050 790-960MHz Dual linear ee = 10kW 42.5dBi 18m = = R2050-2052 antennas 
(diameter) first entered service in 
1,7-2.69GHz Dual linear 12:4 - 10kW 49. 6dBi 18m - = 1976 and are in operation 
(diameter) as far afield as Malaysia, 
R2051 790-960MHz Dual linear 124 : 10kW 39dBi 12m = : Cuan Iale) Sletehiny Hih 
(diameter) under widely different 
1.7-2.69GHz Dual linear 4.24 z 10kW 460Bi 12m : : enyironmenta comeing 
(diameter) 
R2052 790-960MHz Dual linear eal = 10kW 46dBi 27m - = 
(diameter) 
1.7-2.69GHz Dual linear Wee - 10kW 52dBi 27m = = 
(diameter) 
R2100 
(3m) 4.4-5GHz - ie2ou = - 41dBi = - = Introduced in 1979 
(4.5GHz) 
(4.5m) 4.4-5GHz - Aeoul - - 44dBi - - - Introduced in 1979 
(4.5GHz) 
R4600 4-22MHz = 1.641 300 or 6002 30kW 7dBi 34m = = = 
R5050-01T/5051-01F 1.5-12MHz - = 502 5kW. = - = = R5050-R5058 series 
R5050-02T/5051-02F —1,7-14MHz 2 : 502 5kW : : = 7 antennas (ish eiei 
service in 1970. Now in 
R5050-03T/5051-03F 2.3-18MHz - = 50Q 5kW. - = = = military use in many parts 
RS5050-04T/5051-04F  3.5-30MHz = = 502 - 5kW 2 : - = of the world 
R5052-02T/5053-02F 1.8-10MHz = - 50Q 10kW = - - - 
R5052-03T/5053-03F 2-12MHz = = 50Q 10kW = - = = 
R5052-04T/5053-04F 3.6-18MHz = = 50Q 10kW = - = - 
RS052-05T/5053-05F 3-15MHz = = 50Q 10kW - = = = 
R5054-02F 2-12MHz = = 6002 10kW = = = z 
R5055-01 T/5056-01F 1.5-30MHz - = = = = - = - First entered service in 
R5055-02T/5056-02F  2-30MHz : , 5 E 2 z : = ATE esa allah) hn uss 
in many parts of the world 
R5055-03T/5056-03F 3-30MHz - = - = = = = - 
R5058-01T/5059-01 F 1.5-15MHz = = 502 1kW = = = = 
R5058-02T/5059-02F 4.5-22MHz ~ = 50Q 1kW - - - = 
R5076 400-535kHz Vertica 24 - 10kwW ~ - = = - 
R5077 400-535kHz Vertica 2 - < 10kW = 70.4m = = = 
R5078 2.17-2.194MHz Vertica 2 50Q < 10kW - 10m = - = 
R7080-01 1.6-30MHz Vertica ul 50Q 50kW 4.8-7.8dBi 23m - = Introduced in 1981 and 
to now in full scale 
2-3.6dBi production 
R7080-02 2-30MHz Vertica 24 50Q 50kW 48-7. 8dBi 18m = = Introduced in 1981 and 
to now in full scale 
2-3.6dBi production 
R7080-03 3-30MHz Vertica 24 50Q 50kW 4.8-7.8dBi 12m - = Introduced in 1981 and 
to now in full scale 
2-3.6dBi production 
R7080-04 4-30MHz Vertica 2a 502 50kW 4.8-7 8aBi 9m - = Introduced in 1981 and- 
to now in full scale 
2-3.6dBi production 
R7080-05 6-30MHz Vertica Pe 50Q S5O0kW 48-7.8dBi 6m = - Introduced in 1981 and 
to now in full scale 
2-3.6dBi production 
Marconi Secure Radio 
063/1 30-76MHz Vertica < 3.531 502 100W 1dB = = = Battle proven in 
various countries 
063/2 30-76MHz Vertica 311 50Q 100W 5dB 3.3m - = In production 
(30MHz), , 
12dB 
(76MHz) 
M-253 30-88MHz Vertica < 3.531 502 75W "/,-wave 38m = = In production 


M-453 30-88MHz Vertica <0 54] 50Q 100W ‘/ ,-wave 3m = = In production 


Piessey Military Communications 
Clansman vhf 


antennas 
Heavy-duty ground- 30-76MHz Vertical <2: 502 7OW -4.5dB 1.2m 13kg 5820.99.620.8494 Designed for the British 
Mountedmonopole (SOMHz), Army 
-1.5dB 
(76MHz) 
Ground spike antenna 30-76MHz Vertical 2 502 25-70W -7.5dB 2.4m 1.7kg 6820.99.620.5850 Designed for the British 
(30MHz), max Army 
-6.5dB 
(76MHz) 
Conversion kit: ground - - Increased = - = -3.5dB - 2.7kg 5985.99.630.6499 Designed for the British 
Spike to elevated to 2.5.1 (30MHz), Army 
Antenna 0dB 
(76MHz) 
Inverted antenna 30-76MHz = <2: - - +7.5dB 9m 11kg 5820.99.620.7374 Designed for the British 
(SOMHz), Army 
+10dB 
(76MHz) 
PV 1416 30-100MHz Vertical 2.171 (30- 502 100W -5.5dB 3.2m . - - 
76MHz), (30MHz) 
3.1:1 (76- ; to -4dB 
88MHz) (76MHz) 
PV 1425 30-88MHz Vertical 2.5:1 (30- 502 75W -§.5dB 3.5m - - = 
76MHz), (vehicle (30MHz) 
3:1 (76- mounted) to -8dB 
88MHz) (88MHz) 
Racal Antennas 
MA 654 3-30MHz - 2a 50Q 100W 2dBi - 1.4kg . - 
MA 677 2-10MHz Horizontal 2:1 (3- 502 100W - - - = = 
10MHz), 
1.5:1 (2- 


3MHz) 
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Racal Antennas 


MA 751 30-88MHz Horizontal or 2.6:1 50Q 400W 7dBi 3.2m 10.5kg - - 
vertical 
MLA-1E 1.8-14.5MHz - 2:1 max 502 1kW . 3m . = - 
MLA/MLH-2D 3-24MHz = 2:1 max 502 1kW - - - - - 
Muldipol 116-150MHz Vertical 2 50Q 50W. 1dB - ~ - - 
225-400MHz Vertical 24 502 50W 1dB = - - 
RA 905 2-30MHz = 150W- - - - - - 
8.30MHz 1kwW 
RA 911 6-30MHz - =e - 25W 0.8dBi 5m 3.5kg - - 
(6MHz), 
12dBi 
(30MHz) 
RA 943 30-88MHz Vertical and ul 502Q 1kw 4dBi - = - - 
horizontal 3:1 (28- 
90MHz) 
RA 944 26-88MHz - Zon 50Q 100W ~ - - - - 
RA 951 100MHz-1GHz Horizontal or 251 50Q 400W 7dBi - = = - 
vertical 
RA 961 3-15MHz Vertical ei \ifo) exe 500 100W -5 to - = = = 
-16dBi 
RA 972 30-80MHz Vertical ull = 50W - - 1.67kg = = 
RA 990 25-1GHz - 3:1 or 44 50Q 100W cw - 3.1m - = = 
RA 1001/1003 1.6-16MHz Horizontal 2.5: 502 1kW 3.8-9.7dBi 15.1m 120kg - = 
RA 1002/1004 4.5-22MHz Horizontal Perr 502 1kW. 3.8-7.2dBi 9.8m 95kg = = 
Tactical discones 380MHz~1 GHz = - = - - - - = = 


UNITED STATES OF AMERICA 
American Electronics 


ASO-1601A 2-40GHz Circular = - 1W cw - ai 115g = = 
Andrew Corp 
747CA 4-30MHz Horizontal Crile 502 = 10-13dB - - = Users of 747CA/CB 
747CB 2-30MHz Horizontal 244 502 : 10-13dB : : puree Oust ae Mary 
Royal Australian Air 
Force, US Marine Corps, 
US Army, US Air Force, 
US Navy, UK MoD, 
UK Ministry of Aviation, 
Iranian Government, 
SHAPE-NATO, Canadian 
Government and French 
Government 
747CD-2 2-30MHz (4-30 Horizontal 2.5:1 or 50Q = = = 680kg = = 
MHz optional) | 
747CD-3 2-30MHz (4-30 Horizontal 2OnOF 502 2kW pep - - 703kg - - 
MHz optional) 2 
747CD-7 2-30MHz (4-30 Horizontal 2.5:1 or 502 30kW pep - = 771kg = = 
MHz optional) Zul 
747CD-9 2-30MHz (4-30 Horizontal 2.5:1 or 502 30kW pep - = 726kg = = 
MHz optional) eam 
794 2-30, 2.5-32 or Vertical 2:1 max 50Q 160kW pep - = = = - 
3-32MHz 
1703 4-30MHz Vertical 2:1 max = 40kW pep 11dB = = = = 
1765-20 2-30MHz = = = - - 20.7m > - The 1765 series 
was introduced in 
1765-21 2.4-30MHz = = - - - 18m - the (ateto70e 
1765-22 3.4-30MHz = = - - - 12.5m - - 
1765-23 4.3-30MHz = - - - - 9.8m - - 
1765-101 1.6-30MHz = - - - - 24.7m - - 
2001 2-30MHz Elliptical 2:1 max 502 - 5dBi - - = - 
minimum, 
7dBi max 
2004 6.2-35MHz - - - . - 7 or 10m - - - 
2701 2-30MHz Horizontal 2.1 - - 10dB - - = - 
2702 2-30MHz Horizontal 2.1 - - 11.5dB - - - - 
2726 2.5-32 or Vertical - - - > 10dB - - - - 
3.5-32MHz 
2731 2-30MHz Horizontal 21 502 - 10dBi : = = = 
Type 63305A-5 245-315MHz Circular 1.5 ~ - 12.5dBic ~ 74.8kg - - 


Antenna Products 


CMV 230 2-30MHz Vertical 2:4 502 2-50kW 5dB 34.7m 1125kg - - 

CMV 330 3-30MHz Vertical 2A 50Q 2-50kW. 5dB 22.3m 900kg ~ - 

CMV 430 4-30MHz Vertical 2 502 2-50kW 5dB 17.6m 675kg - - 

DC-30/2250 30-400MHz - 24 502 200W-1kW-1.5dB - 0.9- “ = 
16.2kg 

DPV-33/40 100-400MHz Vertical 21 502 50-150W 0-4cBi 1-4.5m 2.4- - ~ 
16.7kg 

LPH-1 6.2-30MHz Horizontal 2.511 502 1kW Qori2dBi- 810kg = = 

LPH-24/30 4-30MHz Horizontal 241 502 50kW 14-20dB - 4050- - ~ 
6300kg 

LPH-89 4-30MHz Horizontal Zul 502 50kW Qori2dBi - 7650kg - = 

LPM-28/3030 20-300MHz - 24 502 - 7-7 9dBi . . - = 

R-303 30-88MHz = 2:1 502 350W 6dBi 9.4m 31.5kg = = 

SPR-230/330 2-30MHz Horizontal 21 502 1-25kW 5dB - 29-33kg - = 

Comtech 

TTAS-3 4-4. 5GHz Dual linear 1.2: - 5kW 41.6dBi - 1575kg = = 


CHU Associates 
CA-500DC 400-550MHz Vertical 1.6:1 502 2kW 6aBil 1.2m 10kg = - 
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CHU Associates Cont 


CA-500MU 225-400MHz Vertica 21 502 2kW 5dB 4.3m - - 
400-550MHz Vertica 1.8:1 502 2kW 5dB 4.3m - - . 
1-1.15GHz Vertica 1,831 502 1kW 5dB 4.3m - - - 
CA-1075 2-6MHz Vertica 2:1 502 1kwW - 4.6m - - - 
CA-1076 6-30MHz Vertica 2:1 502 1kW - 2.4m = - - 
CA-1079 115-400MHz Vertica 2.5.1 502 50W 1.5dB 1.6- 2.25- - 
457m 13.5kg 
CA-1080 225-400MHz Vertica 1.8:1 50Q 1kW. 2.9-4.5dBil 3.05m 38kg - - 
CA-1085 225-400MHz Vertica 1.8:1 502 2kW 8dBil 7.95m 225kg - - 
CA-1094A 30MHz-1 GHz Vertica 531 - - Oto-30dBil - - - - 
CA-1123 30-76MHz Vertica 3.5:1 502 800W OdBil 3.65m 17.5kg - - 
CA-1128 115-400MHz - Zon 502 - - - = = = 
CA-1139 115-162MHz Vertica 2571 502 50W 1,5dBil 2.48- 9-29kg = - 
6.55m 
CA-1140 225-400MHz Vertica eal 502 50W 1.5dB 1.67- 6.75- - = 
5.59m 24.75kg 
CA-1400 225-400MHz Vertica 24 50Q 50W 1.5-8dBil 0.7-5.4m 1.8- - - 
31.5kg 
CA-1410 225-400MHz Vertica 2:1 502 _ 5OW = 5.4m 31.5kg = = 
CA-1501LP 115-162MHz Vertica 2 502 100W 1.5dBil 1m 3.15kg - - 
CA-3018 225-400MHz Vertica 1.8: 502 1kW 2qBil - - - - 
CA-3038A 7.5-30MHz Horizontal 21 50Q 20kW. 6-10dB - - = 
CA-3080 200MHz-1.3GHz Vertica 2.041 502 250W = - 2.7kg = - 
CA-3085 150, 162,324and _ Vertica au 502 = = = = = - 
400MHz 
CA-3095H 30-100MHz Vertica Sif 502 250W - 2.87m 21.6kg = 3 
CA-3096 90-500MHz Vertica 2.8:1 502 250W - - 9.45kg - = 
CA-3104 150 and 400MHz sVrrtica’ 1750 502 . - - - = - 
CA-3106 225-400MHz Vertical ileal 50Q 2kW = - 4.5kg - - 
CA-3120 2-30MHz Vertica Za 502 5kW - 10.7m ~ = 
CA-3123 225-400MHz Vertica 251 502 100W 2dBil 0.7m 2.7kg - - 
CA-3124 115-162MHz Vertica 21 502 100W 2qBil 1.18m 3.375kg - - 
CA-3126 30-76MHz Linear 2.5:1 502 400W 5dBil - 18kg - 
CA-3128 4-12MHz Vertica Sal 502 1kW - 10.7m - = 
CA-3129 10-30MHz - - - - - - 17.5kg - = 
CA-3136 10-30MHz Vertica 3:1 50 10kW - = = = = 
CA-3138 30MHz-1 GHz Vertica 48:1 502 - - - 14.9kg - 
CA-3148 150 and 400MHz Circular 1.5:1 502 100W - 1.27m 10.35kg ~ = 
CA-3175 10-30MHz Vertica 5: 502 1kW - 3.6m - - 
CA-3180 10-30MHz Vertica 2:1 (20MHz) 50Q 5kW - 3.6m - - - 
CA-3183 2-30MHz Vertical 24 50Q 5kW - 10.7m 99kg - =" 
CA-3186 8-30MHz Vertical eal 50Q 5kW. - 5m 78kg - - 
CA-3191 10-30MHz Vertical a1 502 10kW - - = = 
CA-3195 4-12MHz Vertica chil 50Q 12kW - - - - - 
10-30MHz Vertica hill 502 12kW = = = = 
CA-4001 225-400MHz Vertica 1.8:1 502 2kW - 1.86m 21kg - - 
CA-4004HP 225-400MHz Vertica 1.8:1 502 2kW - 4.4m 90kg = - 
Cincinnati Electronics 
CA-122 30-76MHz Vertica 4.0 - 70W cw - - 1.18kg - - 
CA-124 30-88MHz Vertica hl - 1O00W cw > 1dB 3.1m 1,09kg - - 
Cubic Defense Systems 
Multi-band airborne 200-400MHz Vertica - 50Q SOOW pep) - 208mm 0.22kg - - 
blade antenna 600-750MHz Vertica = 50Q 1kW pep - 208mm 0.22kg - - 
8-12GHz Horizontal and - = - - 208mm 0.22kg - - 
Dalmo Victor Systems 
A2200 1-18GHz Circular 1,.8:1 max - - 0dB - 1.16kg - - 
minimum 
A4400 18-40GHz Circular 3:1 max = = -1dBi - - - - 
minimum 
A6100 2-18GHz Horizontal and 254 - 50W cw 5-18dBi - - - - 
vertical 
A6100 HP 2-18GHz Horizontal and 2.5:1 e 100W cw 5-18dB = = = 
vertical 
A6110 500MHz-2GHz Horizontal and 2.5:1 = 50W cw 0-10dB - - - - 
vertical 
A6432 100MHz-2GHz Slant linear Sil - - -10to +2dB - - - 
omni 
A6500 20-100MHz Vertical 3H - 35W -3to+3dB - - - - 
omni 
A7102 100MHz-2GHz Linear 250 - 100W cw 5dB - - = = 
minimum 
A7200 1-12GHz Dual linear 2.5:1 max 502 10W cw 5dB - - = - 
A7310 200kHz-100MHz Vertical - 502 - -50 to +3dB - - - - 
omni 
Dayton Granger 
Black Hawk multi- 30-76MHz Vertical $11 - 50W - - - - = 
system 116-150MHz Vertical 2.511 - 50W - - - - - 
(FVL 10-265) 100kHz-3MHz - - - = = = = a ‘ 
Black Hawk homing 30-76MHz Vertical oF ~ = “ = = > 
Black Hawk uhf/am 225-400MHz Vertical 2.5:1 - 50W - ~ = = = 
(UF 10-264) 
Black Hawk vhf/fm 30-76MHz Vertical fail - 50W - - - = = 
FM 10-22-4 30-88MHz - 3:11 - 60W. -2dBil 1.49m 0.94kg - ~ 


FM 10-22-6 30-88MHz Vertical 25:1 = 60W -2dBil 1.49m 0.99kg - = 
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Dayton Granger Cont 


FM 10-30 30-76MHz - Sr 50Q 100W - = 0.77kg - - 
FM 10-30-3 30-88MHz - 31 50Q 60W - > 0.5m 1.13kg - - 
FM 10-30-5 30-88MHz - 51 502 60W - 0.66m 1.13kg - - 
FM 10-207-2 30-80MHz - Sit - 25W cw 5dBi - 0.34kg - - 
FM 10-242 30-76MHz - 44 - 25W cw - - 0.77kg - ~ 
FM 10-267 30-76MHz - Mi - - - 33cm 7.4kg - - 
FM-10-312-2 30-88MHz Vertical | 502 40W = 36.8cm 1.82kg - - 
combination 108-174MHz Vertical 2: 502 40W = 36.8cm 1,.82kg - - 
225-400MHz Vertical 2 502 40W = 36.8cm 1.82kg - - 
FM 10-322-2 30-80MHz - 4 - 25W - - 0.37kg - Used on Hughes 500D 
continuous helicopters 
FM 10-323 30-76MHz - 5:1 - - - 116mm 1.35kg - - 
FM 10-353 30-88MHz Vertical 2.5:1 = 40W -13dBi 150cm 1.81kg - - 
108-1 74MHz Vertical ‘ol - 40W 13dBi 150cm 1.81kg - = 
225-400MHz Vertical 21 - 100W OaBi 150cm 1.81kg = - 
FM 10-374 30-88MHz Vertical - - 50W - 1.54m 2.34kg - . 
108-174MHz 
225-400MHz 
FM 10-376 30-88MHz Vertical 2011 - 50W. - 1.49m 2.7kg - - 
108-174MHz 
225-400MHz 
FV 10-28 30-152MHz - 51 - - - 111¢em 1.58kg - - 
116-150MHz - 25:1 - - - 111cm 1.58kg - - 
HF 10-388 2-30MHz - . - 200W - - - - = 
LPF 40-29 30-88MHz - Sal = 60W - - 0.27kg - - 
PF-10-167 132-174MHz = Ay | 50Q 50W cw - 21.5cem 0.56kg - = 
UF 10-76 225-400MHz - eo 502 100W - 15.2cm 0.37kg - - 
UF 11-171 225-400MHz Vertical 251 50Q 100W - - 0.43kg - - 
VFS 10-90(1) 118-136MHz - Otay 50Q 100W - = 0.56kg - - 
VFM 10-178-1 30-76MHz - 51 - - - 25.4cm 2.7kg - - 
VU 10-122 116-152MHz - Ey 502 - - - 1.36kg - - 
or 
225-400MHz - <2158i 502 - . - 1.36kg - - 
VU 10-122-1 116-152MHz - <2: 502 - - 36.6cm 1.59kg - . 
225-400MHz - 24 502 - - 36.6cm 1.59kg . - 
VU 10-122-5 116-152/ - <21 502 100W - - 1.8kg - - 
225-400MHz 
VU 10-172 116-150MHz Vertical 3:1 max 50Q SOW > O0dB = 2kg - - 
or 
225-400MHz Vertical 3:1 max 502 50W > -3dB - 2kg = = 
Dorne and Margolin 
AS-2236/GRC 30-76MHz Linear 31 502 65W = = 52.1kg 5985.00.782.7139 Used in South-east Asia 
DM 1300024-001 240-400MHz Circular 1.5:1 max 502 150W + 8dBic - 8kg - Being shipped for use in 


Cincinnati PSC-3 
manpack radio system 


DM 1501341 240-400MHz Circular 1.5:1 max - 100W + 7dBic - - - - 
DM C3 225-400MHz Vertica - - - - - 1.07kg - - 
DM C7 225-400MHz Vertica - - - - - 368g - - 
DM C10-2 225-400MHz Vertica 21 - - - - 1.4kg - In use on operational 
aircraft 
DM C15-1 116-152MHz Vertica 3:1 502 = - - 2.25kg - - 
DM C34-3/B 225-400MHz Circular 2:1 max - 1,.3kW + 6dBic - - - - 
DM C81-1/DM C83-1 116-152MHz Vertica Ct 50Q 50W cw - = 0.8/0.9kg - - 
DM C99-2 225-400MHz Circular 1.5:1 max = 200W + 2dBic - - = - 
DM C101-3 225-400MHz Circular 1.5:1 max 502 200W + 10dBic - - - = 
DM C120 240-400MHz Circular 1.5:1 max - 100W + 6dBic - = = - 
DM C125 244-318MHz Circular aos 50Q 100W cw +5dB - 0.45kg - - 
DM C141-1 30-88MHz - - - - - - - - . 
DM C143 244-318MHz - 2.5:1 or - 200W cw 4dBil or 152mm 9.07kg - - 
eS 6dBic . 
DM C144 30-400MHz Vertical 2.3:1 or - 40W -24to +2 305mm 1.125kg - - 
2.6:1 dBi 
DM CNI1 225-400MHz or Vertical 2. - - - - 1.9kg = - 
950MHz- Vertical 1.841 - - - = - - = 
1.22GHz or 
1.6:1 
DM CNI14 30-400MHz - = 502 - - 202mm 1kg - - 
960MHz-1.22GHz_ - - 502 = = 202mm 1kg = - 
DM CNI22 225-400MHz Vertical 2.51 - 300W cw - - - ~ - 
960MHz-1.22GHz Vertical 21 - 2.5kW peak - = = = = 
DM CNI24 30-88MHz Vertical 2.5.1 50Q 25W - 0.3048m 0.91kg - - 
108-174MHz Vertical 2.5:1 502 - = 0.3048m 0.91kg - = 
225-400MHz Vertical 21 50 45W - 0.3048m 0.91kg - - 
950MHz-1.22GHz Vertical 21 502 3kW - 0.3048m 0.91kg - i 
DM Q72-2-2 5.4-5.8GHz Circular 2:1 502 10W cw + 2dBic - 0.18kg - - 
DM SE77 240-318MHz Circular cout 502 200W cw +9or+12 1.52m 14.5kg - = 
dBic 
Electrospace Systems ; 
32A-1B 1.5-20MHz Vertical Sen 502 1kW -6 to + 13dBi - 14.52kg = = 
32A-2 2-30MHz - 2.5:1 max 502 1kW > -10 to 23,7m 35.8kg - - 
+ 3dBi 
32A-2A 2-30MHz - het 502 1kW -10 to +3dBi 23.3m 254 = = 
42A-1 30-80MHz Vertical, linear or <2) 50 100W 8dBi - 22.4kg - = 


horizontal 
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Electrospace Systems Cont 
42A-2 20-150MHz Vertical, linear or < 2311 502 5kW 4.5-7dBi - 34.02kg - = 
horizontal 
43A-2 20-100MHz Vertical and/or <2: 502 10W 9dBi - 680.25kg = - 
horizontal 
43A-5 100MHz-1 GHz Vertical and/or <2) 50Q ~ 8dBi - 48.5kg - - 
horizontal 
43AP-2B 80MHz-1 GHz Vertical - 502 5W - 622mm 34.02kg - - 
Eyring Research Institute Inc 
Pocket Pack 2-65MHz Vertical or <2:10F 502 200W pep - = 2.25kg = = 
Horizontal <2.53l 
ELPA 2-30MHz Vertical or <2:1 oF 502 1kW pep - ~ 28.8kg - - 
Horizontal <3: 
Harris Government Systems 
QRSAG 7.25-7.75GHz Circular - - 2kW - - 2250kg - - 
(receive) 
7.9-8.4GHz 
(transmit) 
Harris (RF Communications Group) 
RF-393 30-90MHz Vertical <41 502 50W - 1.37m - - - 
RF-398 30-90MHz Vertical <=39:1 502 100W -2to +3dB 264m 5kg - - 
RF-398-01 30-90MHz Vertical <3.5:1 50Q 7OW -5.8 to -1.7dB1.9m 2.3kg - - 
RF-1912/1912A 2-30MHz - = = 1kW - 9.2m 91kg - - 
RF-1914/1914A 2-30MHz Vertical - - - 0-6dBi 17.7m 91kg - - 
RF-1928 3-30MHz = <2: 502 150W - 9.2m 136kg - - 
RF-1933-01 2-30MHz - 21 502 150W - 9.2m 193kg - ~ 
RF-1933-11 2-30MHz - 2 50Q 1kW - 9.2m 193kg - - 
Hy-Gain 
1905 Any in 2-30MHz Horizontal 2:1 max 52Q 1-2kW - 9.1m 12kg = - 
1910 AA 2-30MHz Horizontal 21 502 400W pep - 9.15m 17.24kg - In production 
1990 AA 2-12MHz Horizontal and = - 200W pep - 46m 5.44kg - - 
vertical 
4213 30-88MHz Vertical (at uhf) 3:1 max 502 500W- - 2.5m 17.69kg - - 
1kwW (cone) (cone) 
4331 AA 30-88MHz Vertical B51 502 7OW -5to +2dB 3.2m 4.95kg - - 
5000 3-30MHz Horizonta = Ort 50Q 25-50kW 10-13.5dB  30.5m 6631.5kg - - 
(3-4MHz), 
< 2:1 max 
(4-30MHz) 
1910 AA 2-30MHz Horizontal | 502 400pep = 9.15 17.24kg = In production 
5001 5 4-30MHz Horizonta <2:1max 502 25-50kW 10-13.5dB 305m 4391.3kg - - 
5002 4-30MHz Horizonta 2:1 max 502 25-50kW. 10-13.5dB  30.5m 6441kg - - 
5005 6-40MHz Horizontal 2:1 max 502 25-50kW 13.5dB 30.5m 3836.48kg = - 
5006 6-40MHz Horizonta 2:1 max 502 25-50kW. 13.5dB 30.5m §673.53kg = = 
5018 6.2-30MHz Horizonta 2.5:1 max 50Q 1-2kW 8-13dB 26.8m 2640kg - - 
5025 4-30MHz Horizonta 2511 500 5kW 9-12dBi 18.9m 3493kg = = 
AS-1729/VRC 30-76MHz Vertical 3.4:1 max 50Q 7OW = = =: = = 
CM-2020 3-30MHz Vertical 3:1 max 50Q 10/20/40 4dB 21.3m 226.8kg - - 
kW 
H-4001 Any in 1.5-30MHz Horizontal <2 522 1-2kW - - 13,.15kg ~ - 
LP-1007 13-30MHz Horizontal 24 502 2kW 13.5dB = - - - 
average 
LP=1017 6.2-30MHz Horizontal 25:1max = 1-2kW 8dB = 181.4kg = - 
(6.2MHz), 
12dB 
(30MHz) 
LP-1018 30MHz-1.1GHz Vertical or > 21 502 500 or > 8dB - 72.57kg = 2 
horizontal 100W 
LP-1112MR 4-30MHz = 2.5:1 max - 2.5-10kW 9-11.5dB 18.3m 900kg - - 
minimum 
LP-1402 30-76MHz Horizontal or 24 502 65-130W 12dB - - - - 
vertical 
S-1903 Any in 2-30MHz Horizontal 2:1 max 520 1-2kW - - 1.81kg - = 
S-3909 150-172MHz Horizontal or 2 502 25W pep 7.250Bi = 736g = = 
vertical 
S-3937 150-1 76MHz Vertical Dail 502 25W pep 3dBi - - - - 
V-4213 30-88MHz Vertical 31 50Q 1kW pep - = - = - 
V-4231 30-76MHz Vertical 3.4.1 502 7OW max = = = = = 
Jasco 
HF8-H 2-30MHz - ail - 1kW cw = 6 or 12m - - - 
Pylon-Tek Corp 
CA-1305A 2-30MHz Vertical >21 - 1kW. - 10.25m 19kg . 7 
R A Miller 
66046 - Vertica P| - - - 8.5m 19,05kg = = 
66047 - Vertica 24 - - - 10.7m 22.68kg - - 
66053 = Vertical 21 - - = 7.6m 18.14kg - - 
66C37-2 116-152MHz Vertica 24 520 125W - - 1.35kg - . 
67C408B 225-400MHz Vertica <2 502 250W - - 0.67kg - - 
83C1108-1 116-152 and Vertica 3:1 502 50W -6dB - 1,35kg - - 
225-400MHz 
AN-104/B 100-156MHz Vertica 24 - - - - 1.57kg - - 
AS-124/APR 200MHz-1 GHz Linear a - - - - 1.36kg - - 
AS-390A/SRC 220-400MHz - <= 1.9:1 502 - - 406mm - - - 
AS-1097B/GR 220-400MHz = <2: 502 - - 3.1m 22.68kg - - 
AS-1304 108-122MHz Horizontal 5:1 max 50Q = = = 0.91kg - - 
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R A Miller Cont 
AS-1404/PRC-41 225-400MHz Vertical 3H 502 = = - 0.56kg - - 
AS-1729/VRC 30-76MHz - 3:1 max - 70kW - - - - — 
AS-2259/GR 2-12MHz Horizontal or ~ - 1kW = - 6.75kg - - 
vertical 
AT-141A/ARC 225-400MHz Vertica <2: - - - - 1.13kg - - 
AT-145B/A 100-160MHz Vertica en 502 - - - 1.8kg - - 
AT-150/SRC 220-400MHz Vertica 2.1:2 max 50Q - - 441mm 2.08kg - - 
AT-197A/GR 225-400MHz Vertica 1.6:1 max 502 1kW - 686mm 3.6kg - - 
AT-252/SRC 20-50MHz Vertical 2 - - - - 9.07kg - - 
AT-256A/ARC 225-400MHz Vertical 2:1 - - = - 0.68kg = - 
AT-335/ARW 405-550MHz Vertica’ deSail - - - - 1.35kg - - 
AT-741/A 960MHz- Vertica Sa 502 3kW - - 0.22kg - - 
1,22GHz 
AT-840 225-400MHz Vertica Cael - - = - 0.36kg = - 
AT-903/G 600MHz-1.85GHz Linear 2.44 502 - 1dB - 13.5kg - - 
AT-1076/A 225-400MHz Vertical <2 502 2kW - - 0.67kg - - 
AT-1108/ARC 
(vhf) 116-152MHz Vertical 2:1 max 502 - - - 1.35kg - - 
(uhf) 225-400MHz Vertical 2:1 max 502 - = = 1,35kg - = 
CCSF-66131 300MHz-3.3GHz - = 50 - - - 11.79kg - - 
CCSF-66132-A 60-300MHz - 5.1:1 max 502 - - - 16.3kg - = 
NT-66046 and - Vertical 21 502 = - 0.7 or 18.9 or - . 
66047 0.89m 22.5kg 
NT-66095 115-156MHz ~ 24 - - - - 18.1kg - - 
OE-254/GRC 30-88MHz - 3:1 max - 350W 3dB 12.7m 21.15kg - - 
OE-303 = - - - 3kW - - - - - 
UH-408 225-425MHz Vertical aul 50Q 250W = = 0.46kg = - 
Uhf discone 225-400MHz Vertical 2:1 max 50Q 200W 1.5dB = < 2.25kg - - 
Radiation Systems 
HLM-1 4.4-5GHz Horizontal or 1.35:1 - 10W 36dB 14.5m 550kg - HLM series antenna mast 
vertical minimum minimum systems are in use with the 
7.1-8.4GHz Horizontal or 1.3514 = 10w 40dB 15.0m 550kg E oe ae i ead Ween) 
vertical minimum minimum a@ngiother armedisemices 
HLM-2 4.4-5GHz Horizontal or 1st - 100W cw 40dB 37.3m 2275kg = 
vertical minimum 
HLM-3 4-30MHz Horizontal 2.5:1 max = 10kW pep 9dB 17m 1591kg = 
LLM-2 4.4-5GHz - 1.25:1 max - 1kW cw 20dB 15.24m 147.4kg = LLM-2 is carried in US 
(with cornucopia horn) or minimum (mast) (shipping) government inventory 
1.35:1 max (military nomenclature 
AB-577) and has been 
used to support a variety 
of payloads including the 
AS-1939 cornucopia horn. 
It has been used with the 
AN/TRC-97A radio set 
(military nomenclature 
OA-8112/TRC-97A) 
LRF-1 
(8.5m) 340-460MHz = i5ost - 15/20kW 27-49.2dB- 4717.36kg - - 
755-985MHz - 1B - 15/20kW minima 
1.7-2.4GHz - teal - 10/15kW 
4.4-5GHz - de2onl - 10/15kW 
(9.1m) 340-460MHz - 15541 - 15/20kW 27,.5- - 4853.44kg - - 
755-985MHz - 13st - 15/20kW 49.7dB 
1.7-2.4GHz = 1.211 - 10/15kW minima 
4.4-5GHz - di25H - 10/15kW 
(9.8m) 340-460MHz - 125531 - 15/20kW 27.9- - 5125.59kg - - 
755-985MHz - A334 - 15/20kW 50.1dB 
1.7-2.4GHz - 12H - 10/15kW minima 
4.4-5GHz - Neon - 10/15kW 
(11m) 340-460MHz = S81 - 15/20kW 28.4- - 5397.75kg - - 
755-985MHz - Agcy! - 15/20kW 50.6dB 
1.7-2.4GHz - eel - 10/15kW minima 
4.4-5GHz = 12524 - 10/15kW 
LRM-2 
(8.5m) 340-460MHz - 1.5574 - 15/20kW 27-49.2dB- 4218.41kg - - 
755-985MHz - Teen - 15/20kW minima 
1.7-2.4GHz - 2a - 10/15kW 
4.4-5GHz - 1.2511 - 10/15kW 
(9.1m) 340-460MHz - {gato - 15/20kW 27.5- - 4445.2kg - ~ 
755-985MHz - eH - 15/20kW 49.7dB 
1.7-2.4GHz - ea - 10/15kW minima 
4.4-5GHz - 25H - 10/15kW 
(9.8m) 340-460MHz - 1.55: - 15/20kW 27.9- = 4767.72kg - - 
755-985MHz . ieee - 15/20kW 50.1dB 
1.7-2.4GHz - meee - 10/15kW minima 
4.4-5GHz - 253 - 10/15kW 
(11m) 340-460MHz - NSS - 15/20kW 28.4- - 5261.67kg - - 
755-985MHz - Teh - 15/20kW 50.6dB 
1.7-2.4GHz = West - 10/15kW minima 
4.4-5GHz - 1.25: - 10/15kW 
LTS 7.25-7.75GHz - 1.41 - 5kW -14dB 3m 2250kg - - 
7.9-8.4GHz - 1.44 - 5kW -14dB 3m 2250kg - = 
Various but 
normally 
MRM-1 390MHz-4GHz, Vertical and 2.5:1 max - = - - 4808kg - = 
4-8GHz horizontal 
(switchable to 
circular) 
MRT-2 Various but Dual iseocal - 10kW cw 44dB - 2090kg - = 
normally minimum 
4.4-5GHz 


QRC-2 4.4-5GHz = 1.25:1 - 10kW 40/41 dBi 4.5m 2430kg = - 
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Radiation Systems Cont 


QRC-3 4.4-5GHz - 12551 - 10kW cw 38.5/39.5 3.3m 315kg = - 
dBi 

VSRT-2 4.4-5GHz - 1.25: - 2kW cw - - - = = 

Radiation Systems Inc, SatCom Tech Div. 

450TC 3.7-4.2GHz - 12534 - - 43.2dBi 5.5m 2495kg = - 
receive (reflector) 
5.925- - 1.25: - - 46.1dBi 5.5m 2495kg = = 
6.425GHz (reflector) 
transmit 

550CFT 3.7-4,.2GHz = ilackal - - 45.3qBi - = = = 
receive 
§.925-6.425GHz - del - 5kW cw 49.2dBi - - = = 
transmit 

550KST ~ 10.95-11.2GHz - chal - - 54.3dBi - - = e 
or 
11,7-12.2GHz = i oe - - 55dBi - - - = 
receive 
14-14.5GHz - Asal = 2kW cw 56.2dBi - = = = 
transmit 


Rockwell International (Cedar Rapids) 


437S-1H 30-88MHz Vertical 3:1 max 502 40kW - 400mm 2.9kg - Entered production early 
or +43mm 1982 and sold to US DoD 
108-152MHz Vertical - - ' 40W - = - - and military forces outside 


the US for both fixed-wing 
aircraft and helicopters 


Rockwell International (Santa Ana) 


AS-3060/G 240-400MHz Circular Sal = 1kW 13.5dB 1.5m 45.45kg - In production for US 
plus armed forces 
(290-400 
MHz), 
11.5dB 
plus 
(240-290 
MHz) 
AS-3061/G 240-400MHz Circular hou = 1kW 6dB plus 1.3m 13.6kg = In production for US 
armed forces 
AS-3062A/A 240-400MHz Circular Aol - 1.2kW > -4dB 1.3m 11.79kg - In production for US 
average Air Force 
Ehf multibeam 44GHz (uplink) - - - - 35dB - 4.54kg = = 
lens antenna 20GHz (downlink) - - - - 28dB - 4.54kg = - 
Sabre Communications 
500 6.2-30MHz - 2.5:1 max - 2kW pep 9 or 13dB 15.2m 720kg - = 
(tower) 
501 4-30MHz - 2.5:1 max - 2kW pep 9 or 13dB 18.3m 990kg = - 
(tower) 
503 4-30MHz Horizontal 2.5:1 max = 2kW pep 9-13dB 18.3, 24.4 = = - 
or 30.5m 
(tower) f 
503/701 2-30MHz Horizontal 2.5:1 max = 2kW pep 9-13dB 18.3, 24.4 - - - 
or 30.5m 
(tower) 
504 6,.2-30MHz Horizonta 2.5:1 max = 2kW pep 9-13dB Gay 122 - - - 
18,3, 24.4 
or 30.5m 
(tower) 
800-2 2-30MHz Horizonta 2.5:1 max - 1/2kW = = - - - 
800-4 4-30MHz Horizonta 2.5:1 max - 5/10kW. = - - - . 
800-6 6-30MHz Horizonta 2.5:1 max - 10/20kW = - - - - 
MLP-1 6.2-30MHz Horizonta 2.5:1 max 502 2kW 9 or 13dB - 180kg = - 
MLP-4 4-30MHz Horizonta 2ouimax = 2kW pep 9-13dB = 499kg - - 
RLPA4/30TT 4-30MHz Horizonta 2:1 max 502 50kW pep - 30.5m - - - 
VM-430 3.5-30MHz Horizontal and 24 502 1-8kW. = 12m - = = 
vertical 


Scientific Atlanta 


3561 X-band Linearorcircular 1.5:1 - 200W 44, 7dBi C-130 2350kg - In production 
trans- 
portable 
SGC 
SG-101 Hf single Horizontal - 502 150W = = = = ~ 
frequency 

SG-102 Hf dual frequency Horizontal = 502 150W = = = = os 
SG-103 2-28MHz Horizontal taal 502 150W = = = = = 
SG-104 3.5-28MHz Horizontal C2 502 1kW = = = = = 
SG-105 Hf Horizontal - - 150W = = = = = 
SG-201 3-30MHz Vertica - 502 150W - 3m - = ~ 
SG-202 2-16MHz Vertica - 502 150W - 7.6m - - - 
SG-203 - Vertica - 502 150W - 9.5m - = - 
SG-204 = Vertical - 502 150W - 11.6m - = = 
SG-301 2-3MHz Vertica = 50Q 150W = = = = > 
SG-302 2-3MHz Vertica - 502 150W = = - = = 
SG-303 2-8MHz Vertica = 502 150W - 6m = = = 
SG-401 3.5-9MHz Vertica = 502 150W = 3m - = = 
SG-402 4 and 8MHz Vertica = 502 150W - 6.3m = - - 
SG-403 4/6/8MHz Vertica - 502 150W - 6.8m - - = 
SG-404 4/6/8/12MHz Vertica = 50Q 150W = 6.8m - =- - 
SG-405 4/6/8/12/16MHz Vertica - 502 150W = 8m = - - 


HIGHWAY TO TECHNOLOGY 


Omnisec - a new factor in secure communications technology. 


Omnisec is a 100% Swiss company specializing in high-quality products for the uncom- 
promised protection of voice, text, data, facsimile and multi-channel communications - 
wherever highest security is required. 

In mid-1987 Omnisec acquired Gretag’s extensive know-how in the field of encryption 
systems along with exclusive worldwide sales rights for government, diplomatic and defense 
applications. 

Today Omnisec relies on an established international sales network and on 40 years 
experience in secure communications technologies gained with customers in more than 60 
countries. Consequently, Omnisec’s specialists will provide you with expert advice and system- 
engineering support - not only in the utilization of cryptological technologies - but also in 
applying EMC engineering, e.g. to eliminate compromising radiation (TEMPEST require- 
ments). 

We are fully committed to the continuous improvement of Omnisec’s high-tech products 
and customer services in order to meet the all-embracing security needs of future communi- 
cation and information management systems. 

Omnisec - anticipating tomorrow’s requirements today. 


a la 
omnisec 


Omnisec AG 
Trockenloostrasse 91 
CH-8105 Regensdorf/Switzerland 
Telephone +411 - 8410919 
Telex 827796 omni ch 
Fax +411-84103 15 
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Manufacturer's Frequency Input NATO 

type number range Polarisation VSWR impedance Power Gain Height Weight number Status 

Shakespeare 

101 30-69.95MHz Vertical 3:1 - 20W - 1.4m 0.2kg - - 

120 = = - = - - 4.9-9.7m - = In service with Regency 
Net and Pacer Speak 
programmes 

222 2-30MHz - - - 500W or - 10.7m - = - 

5kW. 
300/301 2-30MHz - - - 10kW = 13.7m (300) 31.5kg - - 
15.2m (301) 

4201-N - - - - 1 or SkW - 11m - = - 

424) = - - - 75W - 2m - - - 

4242 30-88MHz Vertical 3.541 50Q 100W -2 to 2.64m 5kg - - 

+ 3dB 

TCl 

501 2-30MHz Horizontal = = < 50kW = = - = In service 

503 = Vertical 24 - < 50kW 12dB - - - n service 

504 - Vertical = - < 50kW 12dB - - - n service 

505 inverted cone - Vertical Zi 500 < 200kW = = = = n service 

506 conicalmonopole - Vertical 2.511 502 < 100kW = = - n service 

530 = Circular in 2.5:1 max - < 40kW 5-6dB = = = n service 

horizontal plane 

537A-1-29 2-30MHz Horizontal 2:1 max 502 < 3kW 5-11dB 24.4m 243kg - n service 

(OE-317/TSC-99) 

613T and 613F - Horizontal 2.5:1 max 502 20kW - = - - n service 

650T & F 2-30MHz Horizontal 2.531 500 2or10kw - 15.2m = = = 

651T & F 2-30MHz Vertical 1.54 50Q 400W - 8.4m - = 

653T & F 2-30MHz Horizontal 215 502 2kW - 6.10r12.2m - = = 

Technical Material Corp 

VRA-20 500kHz-32MHz Vertica - 502 10W - . - - = 

Transco 

P/N11D20100 225-450MHz Vertica ui 50Q 45W or - - 0.95kg = 

/21300/21900/ and 2.5kW 

24800 960MHz-1.2GHz pep = 

P/N11D20200-1 225-450MHz Vertica 2 502 100W - - 0.86kg - = 

and 
950MHz-1.22 Vertica 1.811 50Q 100W - - 0.86kg = > 
GHz 
P/N11D20700 500MHz-1.22GHz  Vertica 2.1 or - - - - 0.17 or - = 
1.7:1 max 0.23kg 

P/N11D28500 S500MHz-2GHz Vertica 2.5 max = = 3.5dBmin  - 0.25kg = In service with F-4 aircraft 

P/N11D29900 225-420MHz Linear 27:1 - 100W -1.5o0r-3dB - 0.48kg - = 

P/N23080 18-150MHz Vertical - 50Q 100W cw = - 0.79kg - - 

UHF/AT-879 225-420MHz Vertica 2:1 50Q 100W - - 0.68kg = = 

Trivec Avant 

AV 101 30-400MHz Vertica 541 50Q - - = 3.15kg = - 

AV 102 30-176MHz Vertica 2.5% 50Q 40W cw = - 3.15kg = = 

AV 103 30-156MHz Vertica 2.0. 502 50W cw - - 3.15kg = = 

AV 104 30-88MHz Vertica 2.01 502 100W cw - - 3.15kg = > 

AV 109 30-400MHz Vertica 20H 50Q 40, 50 or -18 to-8, - 3.15kg - - 

100W -3 to -1, or 
-1 to + 1dBi 
AV 165-60 225-400MHz Vertica 2,08 502 50W = 147mm 0.36kg - = 
AV 201 30-400MHz Vertica 2.5:1 502 500r100W -22 to-9, - 1.8kg - = 
-5 to +2, or 
+3 to +4dBi 

AV 207 30-400MHz Vertical 2.5.1 502 500r100W -17to-5,0, - 2.03kg = = 

or 2dBi 
AV 221 30-400MHz Vertical 2.511 50Q 500r100W = -27 to-13, -8 to- 0.675kg ~ 
-5,or-3to0dBi 

AV 222 104-408MHz Vertical Poy| 50Q 50W. -5to-1,or - 0.675kg = 
-1.5 to + 3dBi 

AV 224 30-88MHz Vertical 2.511 50Q 50W -25 to = 0.675kg - 
-13dBi 

AV 401 30-88MHz Vertical 2.5.1 502 50W -8 to = = = = 
-4dBi 

AV 403 30-400MHz Vertical 2.511 502 500r100W -10to-4, - 1.35kg = 
=/ 10-20% 
-2 to -OdBi 

AV 404 30-88MHz - Sit 50Q 50W -3dBi - 0.99kg - 
average 

AV 405-1 30-152MHz - 3:1 50Q 50W - - 0.675kg - - 

AV 444 225-400MHz Vertical Pest | 500 —_— -2dBi - 0.45kg = 

AV 455 30-400MHz Vertical iil 502 500r100W -10,-2.50r - 2.34kg 

max OdBi 

AV 504 30-88MHz - cp 502 50W -3dBi 0.65m 1.125kg = 

average 

AV 1001 © 30-400MHz - = 50Q 100W - - 0.337kg - 

Unisys 

AN/UPQ-3A 9.75-10.57GHz Circular 1.5:1 - 100W cw 21dB 33cm 4.5kg 

or 
21 


Watkins-Johnson (San Jose) 
WJ-AR12/AR274 380MHz~1.1GHz Linear 2.2511 - - 8dB - : = = 
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Test and Measurement 


F85100 Cable Test Set 


The F85100 cable test set is a portable unit designed to 
test field-installed 26-pair cable systems, including 
shelter configurations and patching panels. Up to four 
interconnected 76-metre CX-4566/G cable assemblies 
can be tested for continuity and insulation resistance. 

The continuity test is performed sequentially on the 26 
pairs, and the F85472 connector must be installed on 
the far end of the cable or system under test. 

The test set can be operated from a 24-volt dc power 
source or an internal BA-3086 or equivalent battery 
used in the AN/PRC-25 or AN/PRC-77 radio set. A 
120-volt ac external adaptor is available as an option 

The F85100 is 225 x 125 x 286mm and weighs 
11.3kg. 


Manufacturer 
Codalex, Montreal 


F85100 test set 


DIADEME Mobile Maintenance 
Workshop 


DIADEME (Diagnostic Automatique et DEpannage des 
Materiels Electroniques) is the third-line support system 
for French Army electronic equipment in the field 
Assigned to each direct support point, it is used to 
automatically perform the preventive and corrective 
actions required to keep the equipment of the 
supported regiment operative 

The system consists of a main automatic diagnosis 
and repair station, a secondary second-line spares and 
interface storage over-work repair station, and a mobile 
generator for station power supply 


STATUS 

The French Army Chiefs of Staff (EMAT) laid down the 
requirement for a second-line support system for 
electronic equipment in the field and this resulted 
in SEFT (Section d'Etudes et de Fabrication des 
Télecommunications), a department within DAT (Direc- 
tion des Armements Terrestes), being required to 
establish the technical characteristics of DIADEME 
and act as general programme co-ordinator. SFENA 
(Société Francaise d'Equipements pour la Navigation 
Aérienne) was selected as the industrial prime contrac- 
tor. The programme has been divided into four phases 
Phase A was the pre-design phase which defined 
complete hardware parameters and operational re- 
quirements. It was carried out in 1978/79. Phase B called 
for the delivery and evaluation of three prototypes in 
1980: two laboratory and one shelter types. Phase C, 
test programme creation, started in 1982. Phase D, 
production and first delivery, began in 1985. In the area 
of communications the first major system to be 
supported will be the integrated transmission network 
RITA. 


DIADEME workshop interior 
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Prime contractor: Société Francaise d’Equipements 
pour la Navigation Aérienne, Vélizy-Villacoublay 


DIADEME mobile maintenance workshop 


GERMANY (FEDERAL REPUBLIC) 


FSA 1550/3 FSK Analyser 


ANNA RIERA NNT PONE TI 


The FSA 1550/3 fsk analyser has been designed for 
use in conjunction with a radio receiver to make 
high-precision measurements of data transfer rate and 
line spacing for synchronous and asynchronous data 
transmissions as well as stop signal length for 
asynchronous teletype transmissions. It is mainly 
intended to be used for the monitoring and reconnais- 
sance of fsk teletype and data transmissions employing 
the F1B mode. 

It provides facilities to monitor transmitters using 
radio monitoring equipment, intercept unknown trans- 
mitters and locate known transmitters. A telegraphy 
code recognition unit is available as an option. 


STATUS 
In service world-wide since 1981. 


FSA 1550/3 
TECHNICAL SPECIFICATION 
Data transfer rate 
measurement range: 5-1800 baud Line separation Manufacturer 
accuracy: better than 10°* up to 25 baud; better than measurement range: 40Hz-2kHz AEG, Ulm. 
10°° above 25 baud accuracy: >3% 
Stop signal length Detuning 
measurement range: 0.75-1.75 times stop signal length measurement range: 20Hz-1kHz 
accuracy: >1% accuracy: >3% 


ISRAEL 


EA-—486 Multi-octave Band 
Automatic VSWR Meter 


The portable EA-486 is a self-contained test set for 
reflection and transmission measurements ‘over the 
range 1.5MHz to 18GHz. It automatically calibrates itself, 
sets zero references and leads the user step by step 
through operating procedures. 

The rf head is split into two plug-in units: the hf unit for 
1.5 to 2OMHz and the microwave unit for 20MHz to 
18GHz. These are used in conjunction with a mainframe 
that contains a microprocessor, the operation panel, a 
direct reading Icd display, and a printer output for listing 
and graphs, and registering vswr and vsi frequency. 

The meter can be used with any signal generator/ 
sweeper with power levels within -6 and +10dBm, 
500mW burn-out level. 

The hf plug-in unit incorporates an internal signal 
source for cw and sweep modes. Undesired external 
signals within this band are rejected by means 
of filtering circuits. This feature is used for field 
measurements of antennas. 

The meter meets military specifications for shock and 
vibration 


Manufacturer 
Elbit Computers, Haifa. 


EA-486 vswr meter 
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TS-1277 Transportable Test Set 
for VHF/FM Radios 


The TS-1277 is a self contained, transportable test set 
designed primarily for the AN/PRC-77 and for the 
AN/VRC-12 series of vehicular radios. It allows field 
personnel to test vhf/fm radio equipment for compliance 
with electrical performance standards, and thereby to 
determine serviceability. The set includes various tone 
and rf signal generators besides analogue measuring 
devices for voltage, signal-to-noise ratio, distortion, 
frequency deviation, frequency accuracy and rf power 
output 

The test set is powered either by internal batteries or 
from an external dc source. 

TS-1277 can also be used with any vhf/fm radio 
equipment operating between 30 and 88MHz, with 
channel spacing down to 25kHz and power levels up to 
100 watts. 


Manufacturer 
Tadiran Ltd, Tel Aviv 


TS-1277 test set 
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21A400 Comprehensive Helmet 
Headset Tester 


Type 21A400 series comprehensive headset tester 
is specifically designed to provide clearly defined 
measurements relating to a wide range of audio 
ancillaries such as headsets, handsets, microphones, 
oxygen masks and communications helmets. It can be 
used by non-technical personnel in environments as 
varied as flying clothing stores, military base workshops, 
police communications centres, air traffic control, ships’ 
radio rooms and in industrial production test bays and 
quality assurance departments. The equipment covers 
continuity, intermittency, sensitivity, distortion, phase 
and crosstalk test functions. 

Provision is also made to self check both the 
electronics and artificial head. The unit under test is 
attached to the specially shaped artificial head which 
contains a 76mm loudspeaker that provides an artificial 
‘voice’. TO accommodate the wide variations of boom 
microphone position the loudspeaker is movable 
through an arc of 60 degrees. Microphones on both 
sides of the head form artificial ears and are mounted in 
flat plate couplers to ensure a good seal for the 
circumaural type of earpad. The head is split for lateral 
adjustment to provide for variations in headset and 
helmet size 


TECHNICAL SPECIFICATIO 
Oscillator frequency 

1kHz +5% 

crosstalk: 3Hz +10% 
Power output: 50mW +10% into stated reference 
loads 

Simulated microphone output: 3.16mV +10% into 
300 ohms resistive load 

Artificial voice output: 98dB sp! 

Meter reading accuracy 

sensitivity check: +1dB 

distortion check: +2% at 10% distortion 

crosstalk: +3dB 

Power supply: 240 or 115V ac, 40-50Hz 

Consumption: <15VA 

Height: 480mm 

Width: 485mm 

Length: 325mm 

Weight: 18kg approx 


893B 10-watt AF Power Meter 


The 893B af power meter covers a wide range of power 
and maintains its accuracy at both very high and very 
low frequencies. 

Power is measured by a temperature-compensated 
constant-resistance multi-range rectifier voltmeter, the 
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21A400 headset tester 


OPERATIONAL SPECIFICATION 
Complies with specification REME 20/FR Issue 6, Cat 2 


required input impedance being obtained by the use of 
a tapped transformer and by a switched resistance- 
changing pad. Provision is made for measuring either 
balanced or unbalanced inputs. 


STATUS 
893B is used by the Royal Navy as the standard af 
power meter for ship and shore communications. 


Manufacturer 
Racal Acoustics Ltd, Wembley. 


NATO stock number: 6625-99-541-2891 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


1990 Series Counter Timers 


With the exception of the 1990 itself, equipments in this 
series employ an enhanced recipromatic timer error 
correction technique. Measurement functions include 
frequency, period, time interval, ratio, totalise and phase 
with GPIB programming. The half rack instruments are 
suitable for field application. NATO stock numbers 
for the 1992 and 1998 are 6625-99-743-9270 and 
6625-775-0824 respectively 


Manufacturer 
Racal Dana Instruments Ltd, Hythe. 


1990 series 


2005R Two-tone Signal Source 


The 2005R two-tone signal source is an assembly of 
standard modular units arranged to form a test set for 
measurement of intermodulation distortion. 

The instrument comprises two type 2100 af oscillators 
and a type 2160/1 af monitored attenuator. 


2017 Signal Generator 


Signal generator 2017 is a stable, low-noise generator 
offering high outputs over the 10kHz to 1.024GHz 
frequency range. Microprocessor control makes the 
instrument easy to use by direct keyboard entry or by 
the use of rotary controls. The equipment can be 
programmed via the general-purpose interface bus. 
Measurements of receiver spurious responses are made 
easier by the provision of a slow sweep mode operating 
between any two frequencies on 4 carrier frequency 
range. The full spectral purity of the output signal is 
retained in the sweep mode. 


STATUS 
In use with the Royal Navy and British Army. 


NATO stock number: applied for 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


2018A and 2019A AM/FM Signal 
Generators 


2018A and 2019A are synthesised signal generators 
identical in every respect except for their upper 
frequency limit: S20MHz for the 2018A and 1.04GHz for 
the 2019A. Microprocessor control is said to provide 
simple and rapid operation by direct keyboard entry of 
settings, and a non-volatile memory permits storage of 
up to 100 settings. All parameters can be incremented in 
steps of any size entered via the keyboard or GPIB, with 
instant indication of total shift. 

Frequency, phase and amplitude modulation are 
included, with provision for external modulation. The 
optional GPIB programmability extends the range of 
applications to include automatic test systems. 


STATUS 

2018A and 2019A series equipments are used by air and 
other military forces throughout the world. As well as 
being general-purpose test equipment with the Royal 
Air Force and British Army, the instruments are in 
service with the Belgian Air Force and Canadian armed 
forces as standard equipment. 


STATUS 
2005R is used by the Royal Air Force as the standard 
two-tone source for communications testing. 


NATO stock number: 6625-99-952-0447 
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Manufacturer 
Marconi Instruments Ltd, St Albans. 


2 MARCONI INSTRUMENTS, 
PREQUENCY 


001-1024 MHz signal generator: 2017 
fr LeveL.” 


2017 signal generator 


INSTRUMENTS 
CARRIER FREQUENCY 


2019A signal generator 


NATO stock numbers 

2018A (10kHz version): 6625-99- 739-7581 
2019A (RAF): 6625-99-799-7906 

2019A (Army): 6625-99-66 1-6891 


2022A and C AM/FM Signal 
Generator 


The 2022 signal generator is a lightweight unit for 
maintenance applications offering frequency, phase 
and amplitude modulation over the 10kHz to 1GHz 


frequency range. Microprocessor-based circuitry en- 
ables features such as incremented frequencies and 
choice of output levels to be operated from the front 
panel. GPIB programmability is available as an optional 
accessory. 

Non-volatile memories permit storage and instant 
recall of up to 100 measurement settings. These 
memories can be protected to prevent unauthorised 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


erasure of sensitive data. The use of external modulation 
is facilitated by an input socket with high and low level 
indicators. The C version provides + 13dBm output 


STATUS 
In use with the Royal Navy. A standard equipment with 
the Danish Air Force. 
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Manufacturer 
Marconi Instruments Ltd, St Albans. 


2163S UHF Attenuator 


The 2168S is a 50-ohms switched attenuator suitable for 
use at all frequencies up to 1GHz. Its accuracy and 
freedom from standing waves has been achieved by the 
use of a novel design in which special resistive pads are 
selected by cam-operated micro-switches. Internal 
screening prevents errors due to leakage fields at high 
attenuation settings. 

Attenuation is selected by two rotary step controls, 
one covering 120dB in 20GB steps and the other 22dB in 
1dB steps. The sum of the settings gives the overall 
attenuation. 


STATUS 

2163S is used as a standard attenuator by the Royal 
Navy, the Royal Air Force and the British Army (for 
Clansman). 


NATO stock number: 6625-99-519-9976 


2304 Series FM/AM Modulation 
Meter 


The 2304 modulation meter is designed to combine high 
accuracy with automatic tuning and automatic level 
setting. It is used primarily for the servicing and 
production testing of radio communications systems, 
particularly mobile radio transmitters, and it covers 
carrier frequencies from 9 to 12.5MHz and from 18MHz 


2305 Modulation Meter 


The 2305 is an automatic tuning modulation meter 
suitable for a wide range of measurements on signal 
sources. Conventional measurements such as fm or pm 
deviation and am depth are made over a carrier 
frequency range of S500kHz to 2.3GHz. Additional 
measurements such as frequency, power, signal-to- 
noise ratio and frequency response, can also be made 


2331A Distortion Factor Meter 


The 2331A distortion factor meter is an improved 
version of the 2331, retaining all the previous model's 
features and offering in addition a fully-floating 
600-ohms balanced input which is useful for line 


2370 Spectrum Analyser 


The 2370 is a spectrum analyser covering the 30Hz to 
110MHz frequency range. Features of this instrument 
include 100dB displayed dynamic range, resolution of 
0.1dB and 5Hz, and an advanced data presentation 
system employing electronic storage. 

As such the 2370 is designed for measurements of 
communications signals including broadcast, fdm, 
pcm, ssb and fsk. 

Swept selective measurements for the frequency 


2373 Frequency Extender 


2373 is an extender unit which can be used to increase 
the frequency range of the 2370 110MHz spectrum 
analyser to 1.25GHz. It provides a range of sweep widths 


{MARCONI INSTRUMENTS — 


Manufacturer 
Marconi Instruments Ltd, St Albans. 
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TANAAAA 
! ij LL 


to 1GHz. Fm deviation is measured in eight ranges from 
1.5 to 150kHz full scale, and am depth is measured in 
two ranges of 30 and 100 per cent full scale, with a 
further uncalibrated range of 10 per cent. Accuracy for 
both fm and am measurements is +3 per cent of full 
scale 

To make a measurement it is only necessary to 
couple the rf signal to the input and select the 
measurement required; the meter will then tune 
automatically to the carrier frequency, set the signal 


and a high quality demodulator output is provided for 
monitoring purposes. An internal calibrator is fitted to 
ensure optimum accuracy of all modulation 
measurements. 

The 2305 is suitable for development, production and 
maintenance testing of equipment for fixed and mobile 
communications. lt can also be used for measuring and 
calibrating precision signal sources. 

A special version of the 2305 Is used by the British 
Army for testing systems such as Ptarmigan. 


communications work. The noise-weighting filter in- 
cluded has also been changed to conform to the 
current CCIR Recommendation 468. The instrument 
compensates automatically for the loss introduced 
when this filter is switched in. 

The distortion factor meter measures the total 
noise and distortion content of audio signals with 
fundamental frequencies in the 20Hz to 20kHz range. 


response characterisation of active and passive net- 
works over wide dynamic ranges are made possible by 
the inclusion of a tracking generator. A dual display 
mode and the nine-digit frequency counter together 
enhance the precision measurement capability. 

Simplicity of operation is achieved by a logic program 
which automatically selects the best rf/if gain ratio, 
sweep rate and filter bandwidth, eliminating the 
possibility of measurement error resulting from incorrect 
setting of the controls. 

The standard model of 2370 has input and output 
impedances of 50 ohms. An alternative version, 2370/1, 


up to the full 5OMHz to 1.25GHz frequency range, with a 
resolution defined by the 2370. All basic features of the 
2370 are retained when it is used with the 2373. 


STATUS 
In service with the Royal Air Force and Royal Navy. 
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2022 signal generator 


level and display the fm deviation or am depth on the 
panel meter. 

2304 operates either from the ac supply or from an 
optional rechargeable battery mounted inside the 
instrument. 


NATO stock number: 6625-25- 126-7640 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


STATUS 

Accepted by the British Army and Royal Air Force for 
radio communications systems testing, the 2305 is 
general-purpose issue in the Royal Air Force. 


NATO stock number: 6625-99- 746-5601 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


STATUS 
Used as a standard distortion factor meter in the Royal 
Air Force. 


NATO stock number: 6625-99-645-7781 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


is available for 75-ohms use. 2370/1 is suitable for 
measurements on ifs and basebands of fdm systems. 


STATUS 

2370 has been purchased in quantity by the Royal Navy 
and Royal Air Force for multi-role purposes. Also in 
service with the British Army. 

NATO stock number: 6625-99-529- 1124 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


NATO stock number: 6625-99-543-1640 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


2382 400MHz Spectrum Analyser 


With 100Hz to 400MHz frequency coverage, the 2382 
spans the applications range from audio through hf to 
vhf. 

The 3Hz minimum resolution bandwidth allows 
close-in signal analysis. Amplitude resolution is 0.025dB 
and displayed dynamic range 100dB. Total level 
accuracy is +1dB, including a frequency response of 
+0.3dB, achieved by an automatic process at a single 
key press. 

Auto-calibration is one of the features of the 2382, 
together with logarithmic and linear horizontal and 
vertical scales with both demodulated fm and am 
displayed. 

A built-in tracking generator provides filter character- 
isation among other applications. Stop-band and 
pass-band can be examined simultaneously using dual 
vertical scales. 


STATUS 

Used for production and maintenance testing of radio 
systems for the UK armed forces. In service with groups 
on special duties. 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


2440 Microwave Counter 


The 2440 microwave counter is a 10Hz to 20GHz unit 
that locks and automatically displays the strongest 
signal to one of its three inputs. It has a resolution of 
0.1Hz and wide tolerance to frequency or amplitude 


2955 Radio Communications Test 
Set 


The 2955 is a test set that combines several of the 
functions necessary for checking radio transceivers. It 
comprises 11 different instruments: am/fm signal 
generator, modulation meter, rf frequency counter, af 
counter, tone encoder/decoder, rf power meter, af 
generator, af voltmeter, af distortion meter, sinad meter 
and oscilloscope. All measurement settings and results 
are shown on asingle crt with both digital and analogue 
display. The crt also provides menu screens to aid the 
operator, for example, when the ‘help’ button is pressed. 

Calibration factors are stored in a non-volatile 
memory to permit rapid recalibration when necessary, 
and these are accessed via a secure key sequence to 
prevent unauthorised alteration or erasure. 

The radio communications test set is portable and 
has a battery option for fully mobile use. 


STATUS 
Introduced in 1985 and in use with the British armed 
forces. NATO stock number: 6625-99-967-5682. 


Manufacturer 
Marconi Instruments Ltd, St Albans. 


4031 Communication Tester 


The 4031 rf communications tester is designed for the 
service and repair of communications sets such as 
military mobile radios. Features include a_ built-in 
spectrum analyser operating to 1GHz and a digital 


6500 Automatic Amplitude 
Analyser 


The 6500 is a three-channel scalar analyser featuring 
microprocessor control and on-screen graphics. Basic 
capabilities are scalar measurements of transmission 
loss or gain, return loss and power. Control of any 
externally swept rf source is via a front panel keyboard. 

The 6500's display (up to 12GHz) features alpha- 


7061 Systems Multimeter 


The 7061 high speed systems multimeter uses a 
proprietary pulse-width conversion technique to pro- 
duce fast and accurate 4¥,- to 7',-digit readings. The 
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2382 spectrum analyser 


modulation. Designed for cw microwave measurement, 
the GPIB-compatible counter has high overload 
capacity. It allows offset frequencies to be entered for 
production measurements, for example, to mask a 
classified frequency, and memories are volatile to avoid 
unauthorised access, 
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STATUS 

Used in new microwave and ew systems supplied to 
British armed forces. Currently onboard ships of the 
Royal Navy. NATO stock number 6625-99-740-1751 


Manufacturer 
Marconi Instruments Ltd, St Albans 
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2955 radio communications test set 


oscilloscope using a 178mm screen. The unit's crystal, 
which provides 1 part in 10’ accuracy within 15 minutes 
of power up, is standard as is the IEEE 488 interface. The 
instrument has three microprocesors, one of which is 
dedicated to fast graphics generation to provide up to 
three analogue meters on screen. Cursor defined 
specification limits may be highlighted for identification 


numeric scaling information and the measurement 
channels can be displayed in line or histogram format 
for clarity of viewing. A ‘brightline’ feature provides 
read-out of frequency and amplitude to 10MHz and 
0.01dB resolution, places on-screen markers and 
permits zooming-in to examine areas of interest. 

GPIB operation is available using a field installable 
module. A software support package is available which 
allows the user to create his own test programs using 
measurement modules, 


instrument stores measurements at a rate of 1500 per 
second 

In systems and ate applications, a 4¥,-digit reading is 
available within 3ms of an external hardware or 
software trigger 


of out of specification measurements and a zoom 
facility expands a single meter to full screen size 
Options include full duplex operation, relay interface 
cards and a user definable data transmission module 


Manufacturer 
Solartron Instruments, Farnborough 


STATUS 

General-purpose issue in the Royal Air Force and 
used in broad-band systems for military authorities 
world-wide. 


NATO stock number: 6625-99-772-5152 


Manufacturer 
Marconi Instruments Ltd, St Albans 


STATUS 
In use with US Marine Corp following a $480,000 order 
placed in 1986 


Manufacturer 
Solartron Instruments, Farnborough 
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8920 Radio Test System 


The 8920 is a modular radio test system for analogue 
and digital equipment. Packaged in a military style 
environmentally protected case its plug-in ‘personality 


9008 Programmable Modulation 
Meter 


The 9008 modulation meter overcomes the disadvan- 
tages of manually-tuned modulation meters and 
provides an unambiguous means of measuring peak, 
trough and mean modulation depth of am signals or 
positive, negative and mean deviation of fm signals over 
a wide range of carrier frequencies 

Measurements can be made on equipment operating 


9475 Rubidium Frequency 
Standard 


The 9475 rubidium frequency standard is a small, 
rugged, ultra-stable atomic oscillator which satisfies the 
requirement for fast warm-up standard for use in field 
and laboratory installations 

The 9475 provides three isolated, short-circuit protec- 
ted outputs at 1MHz. These output signals are stabilised 


Clansman Field ATE 


The Clansman test and diagnostic field maintenance 
facility is a fully ruggedised equipment designed 
specially for use by the British Army. It provides the 
facilities required for specification testing, alignment 
and fault diagnosis to Centrem level of the following 
Clansman radios: RT 349, RT 350, RT 353, RT 320, RT 
321 and RT 344. 

The test system operates in three modes. In automatic 
operation the system will fully test an unopened 
specified radio to an agreed field specification. 
Automation is achieved by the use of knob turners 


modules’ enable the evaluation of the performance of 
radios, antennas, feeder and ancillary installation 
interfaces, headsets, tuning units and intercoms. Test 
menus and operator prompts are shown on the 
instrument's display. A printer can be connected, 


at frequencies extending from the mf band through vhf 
and uhf to include space communications and 
aeronautical navigation bands up to 2GHz. The 9008 is 
fully programmable and can be interfaced with IEEE 
systems. 

The 9008 is suitable for use in the laboratory, 
workshop or ate systems and, by the addition of an 
optional battery pack, in areas remote from an ac mains 
supply. 

The 9008M is the militarised version with special 
facilities for checking Clansman radio equipment, and 
is Now in service with the British Army. It includes a 40dB 


sinusoidal waveforms of amplitude greater than 1 volt 
into 50 ohms. An additional 10MHz square wave output 
is provided for monitoring. The front-panel meter 
monitors the most important circuit functions, while a 
visual indication of the rubidium lamp operation is 
provided on the rear panel. Also on the front panel is an 
indication of output presence. 

The 9475 has been developed primarily to replace the 
reference crystal oscillators in the Clansman range of 
test equipment 


Manufacturer 
Marconi Instruments, St. Albans. 


notch filter which allows accurate measurement at the 
same time as the continuous 150Hz tone which is a 
feature of Clansman transmissions. In addition, the af 
bandpass filter has been modified to operate as a 3kHz 
low-pass filter. 


NATO stock number: 6625-99-642-3437 


Manufacturer 
Racal Dana Instruments Ltd, Hythe. 


OPERATIONAL SPECIFICATION 
Built to full military specifications 


NATO stock number: 6625-99-637-0540 


Manufacturer 
Racal Dana Instruments Ltd, Hythe. 


which provide individual control of radio switches, 
thereby reducing the test times of the radios and the 
need for manual intervention. 

In the semi-automatic mode, the system's software 
package guides the technician through the test, 
alignment and diagnostic routines. The instrumentation 
is under program control and the measurements 
are made automatically. However, the technician is 
instructed by displayed messages on a vdu to carry out 
certain operations without the need for operating and 
maintenance handbooks. A computer-aided fault 
finding system, enhanced by graphic displays simulat- 
ing the radio layout, is used to fault-find to field 
replaceable units. In this mode the automatic knob 


CSP 1250 lonospheric Simulator 


The CSP 1250 ionospheric simulator can be pro- 
grammed to produce a wide range of ionospheric 
conditions in the testing of hf base-band communi- 
cations equipment. With peripheral up/down converters 
it can be used to test entire systems, The unit can either 
be rack mounted or used as a desk-top equipment. It 
allows the user to program all the major ionospheric 
parameters and enables set sequences to be called up 
and repeated at any time 


Manufacturer 
Cossor Electronics Ltd, Harlow 


Front view of CSP 1250 


DL4 20kW HF Test Load 


The DL4 meets the requirements for a test load to be 
used with transmitters with a mean power rating of up to 
20kW over a 500kKHz to 28MHz frequency range. It is 
capable of dissipating 20kW continuous power for an 
indefinite period. An interlock operated by the air stream 
flowing through the unit prevents the rf power from 
being applied unless the cooling fan is operating. Apart 
from requiring a power supply to operate the blower 
motor, the DL4 is self-contained. 


Harness Box Test Set for 
Clansman 


The harness box test set has been developed for use by 
the second-line REME technician for the specification 
testing and diagnostic fault-finding on all items of the 
Clansman harness. It carries out testing at field 
specification level to a higher level of diagnosis than 


turner is not used and the radio is fitted onto its field 
repair test kit with its case removed. 

In the manual mode the instrumentation can be used 
as required for other radios or ancillary equipment 
maintenance. 

A full suite of test, alignment and diagnostic software 
programs can be supplied and, in addition, full self-test - 
self-diagnostic and calibration programs are available. 

The test system is modular in construction and 
the self-diagnosis program provides diagnosis to 
replaceable modules. 


Manufacturer 
Racal Automation Ltd, Ruislip. 


Each unit is supplied with both an undercarriage and 
brackets to mount the load on the wall. 


TECHNICAL SPECIFICATION 

Frequency range: 500kHz-28MHz 

Vswr: 1.3:1 max 

Power: 20kW mean max (continuous rating) 
Impedance: 50 ohm unbalanced 

Power supply: 230/250V ac, 50Hz, sp, 450W. 
Temperature range: up to +50°C 

Relative humidity: up to 95% at + 40°C 
Height: 1590mm 


the test set radio control harness and test set 
interconnecting box radio adaptor which finds faults in 
situ to individual items within the vehicle harness, The 
faulty items would normally be returned to a higher 
echelon for rectification. 

The test set, which is carried by one man, is 
completely self-contained and built into a standard rae 
case. All the connectors are carried within the lid. This 
case provides full environmental protection and all 


Width: 690mm 
Depth: 1000mm 
Weight: 203kg 


NATO stock number: 5985-99-531-3466 


Manufacturer 
CSA-Antennas Ltd, Rochester. 


controls, meters and connectors are accessible from 
the front face. 

The equipment contains circuitry to achieve the 
following functions: signal generation at audio frequen- 
cies, ac and dc metering, power supply, radio 
and head-gear simulation, signalling and monitoring 
routeing, protection against either incorrect connection 
or malfunction of equipment under test, and self- 
checking facilities. 


TECHNICAL SPECIFICATION 

Power supply: 200/250V ac, 50-60Hz 
Temperature range 

operating: -10 to + 40°C 

storage: -40 to + 70°C 

Height: 406mm 

Width: 304mm 

Depth: 304mm 

Weight: 19.5kg 


OPERATIONAL SPECIFICATION 
Exceeds relevant clauses of REMC/20/FR Issue 6, Cat 3 


NATO stock number: 24/6625-99-630-6171 


Manufacturer 
Evershed and Vignoles Ltd, London. 


Clansman harness box test set 


Harness Installation Test Set 
(Clansman) 


The complete Clansman harness installation test set 
comprises three main units and two adaptors. The 
three main items are the simulator radio, test set 
interconnecting box and test set cable assembly. These 
test sets have been developed for use by Royal Signals 
and REME technicians. 

The simulator radio is connected to the harness 
interconnecting box, adaptor box or radio adaptor box 
as required. It provides: 

An interface simulating the audio conditions and 
connections of three local Clansman vehicle radios with 
the alternatives of the A radio being a Larkspur vehicle 
radio and the C radio being either a Clansman 
manpack or a remote Clansman radio. 

Simulation of demodulated radio signals on the 
phone lines and the remote terminals. 

Metering of audio signals on the microphone lines 
from the harness 

Monitoring the presence of transmit and call current 
commands on the radio microphone lines or remote 
terminals by coloured lamps. 

The test set interconnecting box is connected, in 
place of a headset assembly, to any audio socket in the 
harness system and provides: 

Simulation of a speech signal on the microphone 
lines. 

Measurement of the internal oscillator signal applied 
to the microphone lines. 

Measurement of signal levels on the phone lines. 

A pressel switch to originate transmit commands. 

Measurement of the 18.5-volt supply to the harness 
item under test. 

The connection for a headset directly to the harness 
item under test via the test set interconnecting box but 
independent of its test facilities. This headset can be 
used to monitor the test tones. 

The test set cable assembly is used to check 
serviceability of any of the Clansman harness cables. It 
checks for continuity and insulation on a go/no-go 
basis. 


Mobile Test Room 


The mobile test room is fully equipped for tests and 
measurements of all types of transmitters and receivers 
over the whole rf spectrum from If to the lower 
microwave frequencies 

A feature of the system is its facility for demounting 
from the Mercedes LP913 chassis/cab unit on which it is 
carried. The 4.3-tonne test cabin can be raised from 
the vehicle chassis by integral electrically powered 
hydraulic jacks. The vehicle can then be driven out from 
under the cabin which is then normally lowered on its 
jacks to ground level for entry and exit. 

Each cabin is self-contained with its own 9kW 
air-cooled diesel generator set. This is capable of 
powering all the electronic equipment, the air- 
conditioning system and the hydraulic jacks. Provision 
is also made for operation of the unit from an external 
ac supply. 

For shipborne operation the test cabin can be hoisted 
on board a vessel using specially reinforced sling 
attachments close to the hydraulic jacking points. It is 
envisaged that, for protracted test and maintenance 
operations, the mobile test set will be taken to sea on an 
open deck. As such, all unprotected equipment meets 
the appropriate environmental specifications. 

The construction of the test room body also meets 
strict electrical requirements, both for safety and for 


TECHNICAL SPECIFICATION 

Power supply: drawn from equipment under test 
Temperature range: -40 to + 55°C 

Height: 245mm 

Width: 375mm 

Depth: 320mm 

Weight: 19kg approx 


Sere 6H 


UK/TEST & MEASUREMENT 681 


OPERATIONAL SPECIFICATION 
Meets relevant clauses of DEF-133, L3; REMC/20/FR 
Cat 5 


Manufacturer 
Evershed and Vignoles Ltd, London 


Mobile test room for Royal Thai Navy 
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utility reasons. For example, a double aluminium skin is 
used to ensure that the required rfi attenuation figure of 
60dB up to 10GHz Is achieved 


STATUS 
Two custom-built mobile test rooms were delivered to 


RAL 2040 Radio System Test Set 


RAL 2040 is an automatic test set designed to provide a 
maintenance unit with a fast means of assessing the 
operational capability of its radio communications 
equipment. 

lt can be used in a static role or, being rack-mounted, 
fitted into a hard-top vehicle such as a Land-Rover or 
transportable shelter, for use in a mobile role. The unit 
achieves response measurement rates of up to 2OMHz 


Manufacturer 
Racal Automation Ltd, Ruislip. 


2040 test set 


Telegraph and Data Message 
Generator and Signal Analyser 


The telegraph and data message generator (tdmg) 
provides a range of test messages and patterns at both 
V28 and telegraph signalling output levels. The 
telegraph and data signal analyser (tdsa) measures 
signal distortion and counts errors with start-stop 
and continuous data signals. Both are portable, 
CClTT-compatible and are suitable for evaluation, 
installation and maintenance of telegraph and data 
systems. 


STATUS 

Both units were supplied to the UK MoD in 1984 under 
the terms of a £500,000 contract. Destined for use by the 
Royal Air Force. 


Manufacturer 
Trend Communications Ltd, High Wycombe. 


Test Set for Clansman 
Interconnecting Box Radio 
Adaptor 


This test set enables technicians to check the 
serviceability of the interconnecting box radio adaptor 
(ibra) which interfaces a Clansman radio into a 
Larkspur radio control harness. It has been designed as 
first-line test equipment with no special tovls or test 
equipment required at unit level. 

The maintenance requirement is small and no special 
techniques are needed, Repair and testing of this 
equipment are said to be within the capability of a Class 
ll electronic technician of any discipline. 

The test set provides the necessary stimuli, switching 
and measuring devices to test all functions of the ibra. It 
uses routed tones, current commands, coloured 
indicating lamps and an active metering circuit. 

A shoulder strap, which is used to carry the 
equipment, can be worn round the neck. The ibra test 
set comprises one main unit and associated cables 
carried in its own nylon carrying case. 


TECHNICAL SPECIFICATION 
Power supply: 20-30V dc 
Temperature range: -40 to + 55°C 
Height: 170mm 

Width: 190mm 

Depth: 210mm 

Weight: 4kg approx 


OPERATIONAL SPECIFICATION 
Meets relevant clauses of DEF-133, L3; REMC/20/FR 
Cat5 


the Royal Thai Navy in June 1984 and an order for a 
third received at the end of that year. The equipment is 
being used in regular maintenance and calibration 
activities at shore-based naval radio stations and for 
the maintenance of shipborne equipment. 


Manufacturer 
Crow of Reading, Reading 


Tdmg (left) and tdsa 


Test set for Clansman ibra 


NATO stock number: 24/6625-99-620-8064 


Manufacturer 
Evershed and Vignoles Ltd, London. 


—- 


TRE 2 Clansman 
Manually-operated Test Interface 


The TRE 2 test interface was initially developed for use in 
field workshops (second-line testing) with the Clansman 
range of radios and some of the present range of radios 
and is normally collocated with the Clansman field test 
console in a mobile electronic repair vehicle. It forms the 
interface between the radio and the peripheral stimulus 
and measurement test instruments. 

Construction is based on 483mm 1 sep employing two 
sub-racks and plug-in modules. One rack is used for 
storage only and holds the interface modules not 
required for tests in progress. The other rack forms the 
operational part of the equipment housing two control 
modules and the required interface module. Power is 
derived from a separate stabilised dc supply with remote 
programming facilities controlled by the interface test 
set. 

The two racks, together with a set of cables, provide 
all the necessary interconnections, loads, switching and 
ancillary supplies, to enable full specification testing, 
alignment and fault diagnosis to be carried out. 


NATO stock number: 24/6625-99-620-5078 
OPERATIONAL SPECIFICATION 
Environment: designed to withstand conditions speci- 


fied in REMC/20/FR Issue 6, Cat 3 


Manufacturer 
Dowty Maritime Systems Ltd, Feltham. 
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Clansman manually-operated test interface 


UNITED STATES OF AMERICA 


604MI Data Transmission Test Set 


The 604MI data transmission test set is used to test, 
evaluate and maintain data transmission equipment 
and systems operating in the 10bits/s to 20Mbits/s 
range. The unit monitors and displays bit errors, bit error 
rates, number of errors per block, number of errors per 
second and test duration in terms of either total number 
of blocks or total number of seconds. 

The unit features self diagnostic capability including 
clock and data loopback, insert-error and slip-sync. 


AN/URM-157 and Mk 722 (678 
Units) Ground Support Equipment 


The AN/URM-157 consists of a 678P-1 test harness 
housed in a lightweight, rugged fibreglass carrying case 
for field use and tactical applications. The Mk 722 
includes a 678Y-1 maintenance kit and 6782-1 function 
test in a similar case. The functions of the test units are 
identical to those supplied for shop use. The two 
assemblies provide the military with a portable test 
facility including the special tools needed for a complete 
operational check of the AN/ARC-102 system. 


6/78P—1 Test Harness 


The 678P-1 test harness set provides a means of bench 
testing the 618T-1, 618T-2, 618T-3 or AN/ARC-102 
hf/ssb transceiver. Any one of several types of antenna 
coupler can also be operated as part of the bench-test 
set-up, when required. A choice of Collins type 714E 
plug-in control units can be used to provide control of 
the 618-1, 618-2, 618-3 or AN/ARC-102. Use of the 


AN/URM-207 Multi-radio Test Set 


AN/URM-207 is a solid-state semi-automatic test set 
which determines the operational readiness of the 
following survival radios; AN/PRC-90, AN/PRC-103, 
AN/PRC-106, ACR/RT-10-M1, ACR/RT-20-M1, AN/ 
URT-33, AN/URT-33A, AN/URT-33B, AN/URT-33C and 
AN/URC-64. 

The test set marries analogue, digital and micropro- 
cessor technology, enabling it to automatically decide 
what signals or voltages are applied and automatically 
evaluate all performance parameters. 

The only manual operations necessary are the 
mechanical and electrical connections of the radio 
under test and the manipulation of the radio's controls 


Outputs are provided for external counters and 
recorders and a parallel bcd ten-column_ printer 
interface for direct bit-error-rate and alarm print-out. 

IEEE 488 programming, a 48-volt power source, anda 
carry case are available. 


STATUS 
In service with various US military establishments. 


Manufacturer 
Aydin Monitor Systems, Fort Washington, Pennsylvania. 


interchangeable controls eliminates the need for any 
other changes in testing different system configurations. 

The 678P-1 test harness consists of a main chassis 
unit and the necessary cables and adaptors, ten 
pendent cables, one 1.5-metre coaxial cable and two 
UG-201A/U rf adaptor connectors. 


Height: 243mm 
Width: 216mm 
Depth: 406mm 
Weight: 13.6kg 


678Y—1 Maintenance kit 


The 678Y-1 maintenance kit consists of nine module 
extenders, a shipping and storage case and a complete 
set of special tools, adaptor plugs, cables and detectors 
for alignment and adjustment. 

The extenders are plugged into the chassis in place of 
the module to be tested. The module then is plugged 
into the extender, which locates the module outside the 
618T or AN/ARC-102 chassis to give access to all 
components during operation. Extenders are not 


to place it into the various modes of operation, each of 
which require evaluation by the AN/URM-207. 

With the exception of the antenna substitution 
adaptor for the AN/PRC-90, all rf and audio interface 
hardware, as well as mechanical clamps, are perma- 
nently installed as part of the front panel of the test set. 


STATUS 
In production for the US Air Force. 


TECHNICAL SPECIFICATION 

Frequency: 121.5 and 243MHz through 282.8MHz 

Test interface: cable, audio connectors and power 
source connections plug directly into transceivers 
Power supply: 120V ac at 1A 


604MI test set 


provided for the power amplifier and high-voltage 
power supply modules because of airflow cooling 
requirements and the presence of dangerously high 
voltages. 


678Z—1 Function Test Set 


The 678Z-1 is the only unit of this group with a test 
capability. It contains a calibrated zener diode voltage 
source which is used in conjunction with a sensitive 
bridge detector to provide a means for accurately 
adjusting the 18-volt regulated supply and the reference 
bias voltages in the vfo and kilocycle stabiliser modules 
Provisions are included for vfo and capture range 
checks on the kilocycle stabiliser module and for 
overriding the transceiver tgc circuits for test purposes 
A dummy microphone circuit is also included 


Manufacturer 
Rockwell International, Collins Government Avionics 
Division, Cedar Rapids, lowa 


Temperature range 
operating: 0 to +55°C 
storage: -55 to + 75°C 
Relative humidity: 95% 
Height: 229mm 

Width: 430mm 

Depth: 557mm 

Weight: 22.7kg 
Volume: 0.59m° 


OPERATIONAL SPECIFICATION 
Environment and emi: per MiIL-T-28800 


Manufacturer 
C-RAN Corp, Largo, Florida 
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FM/AM-—1500 Communications 
Service Monitor 


The FM/AM-1500 is a microprocessor-controlled, digi- 
tally synthesised portable communications service 
monitor. It includes an fm/am rf signal generator 
operating from 100kHz to 1GHz, a 2 microvolt am, fm, 


PBM-—1553 Data Bus Monitor 


The PBM-1553 programmable bus monitor interfaces 
MIL-STD-1553 data buses to an aircraft flight test 
system. The PBM-1553 is self-contained and can be 
either directly or transformer-coupled to data buses 
conforming to MIL-STD-1553 A or B, or such 1553 buses 


Quality Monitoring System 


A typical quality monitoring system (qms) consists of 
two functional groups, the automatic data analysis 
group and the manual signal analysis group (msag). 
These groups are designed to provide the operator with 
on-line facilities and information to effectively determine 
the quality of performance of the circuits and equipment 
of If, mf, hf, vhf and uhf radio communication systems 
Utilisation of signal access couplers and signal 


SA-2001 System Analyser 


The SA-2001 system analyser is a portable, self- 
contained unit which performs in-the-field testing of 
existing hf, vhf and uhf military transmitter/receivers and 
associated ancillaries. In addition, it will also check the 
operability of various comsec units as well as dmed-type 
ancillary items. 

The SA-2001 can be operated at all user and 
organisational levels under a wide range of environ- 
mental conditions. Data terminals and comsec units are 
checked by use of a solid-state digital storage circuit 
which will store and play back data messages. Voice 
can also be recorded after being encrypted in digital 
formats. The playback through the same encryption 
unit verifies operability of the entire system. 


TS—113C FM Test Set 


The TS-113C battery-powered test set is a hand-held 
unit for field testing tactical radio sets in the 30 to 80MHz 
frequency range. It connects between the radio’s 50 
ohm output and the antenna. It provides confidence 


TS-—117 Organisational Direct 
Support Test Set 


The TS-117 is a self-contained, battery-operated test set 
which functionally tests the various individual control 
boxes and the main amplifier-distribution box of the 
AN/VIC-2 intercom system. Amplifiers, signal generators 
and detectors are built into its circuitry and, as a 
consequence, external test equipment is not required. In 
addition to the AN/VIC-2 individual boxes, cables and 
audio accessories can also be tested using the TS-117 
in the vehicle. 

A technician carries the TS-117 to the vehicle with an 
AN/VIC-2 system fault. Cables from the test set are 


ssb receiver operating over the same frequency range, 
and two variable audio sources. The unit is able to 
encode dtmf, des and sequential radios and features 
duplex and tracking generators. Meters include audio 
and rf frequency error, demod audio counter, 150 watt 
power meter, modulation and sinad. Other elements 
of the FM/AM-1500 are an oscilloscope, spectrum 
analyser, rf memory, audio memory, rf and audio scan 
and cable fault locator. 


as those implemented in the F-16, F/A-18, B52 OAS, 
AV-8B and A-10. Two PBM-1553 configurations are 
available: one allowing direct remote addressing from 
the flight test system central formater, the other using an 
eprom-stored sequence to simplify interfacing to flight 
test system signals for data request, word rate clock and 
major frame clock. 


converters permits visual panel display of the status of 
transmitter and receiver links at selected levels of 
performance quality. This continuous display provides 
the operator with an instant alert to problems in the 
system or equipment. 

When additional performance monitoring information 
is needed, msag monitors provide the means to 
determine the detailed performance quality of signals 
and equipment for all sub-systems. The signal access 
couplers used for on-line monitoring also provide 
access for detailed off-line monitoring and testing. 


The SA-2001 checks major radio receiver character- 
istics, including tuning accuracy, sensitivity and audio 
distortion, by providing an rf output in the frequency 
range and modulation mode required for the receiver 
under test. It also checks the major transmitter features 
such as frequency accuracy and rf power output. The 
actual rf transmitter frequency is sampled and displayed 
after a simple counting function has been performed. 
The rf power is displayed, using the same indicators, 
after a power detection has been performed. Both 
frequency accuracy and power checks can be perfor- 
med while maintaining radio silence because rf loads 
are built into the unit. 

The unit weighs 4.5kg without batteries. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


SA-2001 system analyser 


testing of such mission critical parameters as receiver 
sensitivity, receive squelch operation, transmit output 
frequency, forward and reflected power, and radiated 
field strength. The latter capability is adequate to align 
the AN/PRC-68. The set, in its case, measures 165 x 
128 x 88mm and weighs 4.5kg. It meets certain 
requirements of MIL-STD-810. 


connected to J501, J503 and J510 radio ports of the 
AM-7162 amplifier-distribution box of the AN/VIC-2 
system. A sequence of operations is performed from 
each crew station and the defective box or cable 
identified. The test set provides power for the intercom 
system so that vehicle power need not be turned on 
during fault finding. 

The set will typically test C-11133, C-11134 and 
C-11135 control boxes, AM-7162, JV-3179 and JV-2803 
amplifier boxes, H-189 and H-250 (or equivalent) 
handsets, CX-4723 and CX-7058 cables, and DH 132 
and H 161 (or equivalent) helmets. The TS-117 meets 
various clauses of MIL-STD-108. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio. 


TS-117 test set 


STATUS 
In use with US Army and Navy. 


Manufacturer 
IFR System Inc, Wichita, Kansas. 


STATUS 
In production. 


Manufacturer 
Aydin Vector, Newtown, Pennsylvania. 


Signal concentrators and patch panels permit signals 
to be routed to appropriate test equipment for detailed 
manual analysis. 


STATUS 
Qms installations are used aboard DD963, DDG993, 
DDG997 and CG47 class ships of the US Navy. 


Manufacturer 
Litton Systems Inc, Amecom Division, College Park, 
Maryland. 
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Manufacturer 
Cincinnati Electronics, Cincinnati, Ohio. 


TS-—3527 Test Set 


The TS-3527 is a self-contained, dual channel, battery 
powered test set designed to carry out go/no go 
measurements of a AN/PRC-106 transceiver at the 


UHF Satellite Simulator 


The uhf satellite simulator is used for operator and 
maintenance training and workshop checkout of uhf 
satellite radio systems such as the AN/PSC-3, AN/VSC-7 
and HST-4A. It has an uplink frequency of 268.8MHz 


URM-7712 Radio and Module 
Communications Test Station 


The URM-7712 radio and module communications test 
station has been designed for use with the AN/PRC-77 
and AN/VRC-12 series of tactical radios. 

Housed in a standard 483mm cabinet, the URM-7712 
replaces more than 13 separate pieces of test 
equipment previously required for module and radio 
production test, alignment and troubleshooting. 


121.5 and 243MHz guard channels. The test set 
generates rf and audio modulating signals and 
provides meter indications of the transceiver'’s power, 
frequency, distortion, receiver sensitivity and agc. The 
unit also provides audible (speaker) indications of the 
transceiver modes, beacon, voice and code. The 
transceiver battery power supply is also checked. The 


and a downlink frequency of 235.2MHz, both with 
simulated satellite link delay. The unit does not require 
an aircraft or satellite and can be used both in and out 
of doors. It has an offset frequency of 33.6MHz and 
jamming simulation is possible. It operates from either 
110 volts ac or internal battery. The unit mesaures 190 
x 82 x 120mm and weighs 2kg. 


All necessary interconnections, for either individual 
module or complete radio tests, are made internally. All 
settings and readings, with the exception of meter 
current indications during module alignment and test, 
are observed on the crt or are available in hard copy 
from the printer. 


STATUS 
First announced in mid-1985 and in production. 


Manufacturer 
NAPCO International Inc, Hopkins, Minnesota. 


URM-7712 test station 
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TS-3527 operates from a 4.5 volt dc battery, measures 
184 x 305 x 279mm and weighs 5.4kg. 


Manufacturer 
C-RAN Corp, Largo, Florida. 


Manufacturer 
Cincinnati Electronics, Cincinnati, Ohio. 
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SHCS Battlefield Short Haul 
Optical Fibre Cable System 


The SHCS is a EUROCOM-based trunk group com- 
munications link utilising low-loss optical fibre cables 
and ruggedised optical terminal and _ repeater 
equipment 

It is intended for the interconnection of switching, 
multiplexing and transmission equipment over dis- 
tances up to 7km between repeaters. Cables can 


Laser and Optical 


AUSTRALIA 


be deployed manually, by wheeled vehicles, or by 
rotary-winged aircraft. 

The terminal and repeater units are battery operated 
with low power consumption cmos digital circuitry and 
laser diode optical driver units. Interfaces to the SHCS 
are based on EUROCOM D/1 interconnection points B 
and C at data rates of 256, 512, 1024 and 2048kbits/s. 

Supergroups comprising up to three groups at 256 or 
512kbits/s, can be multiplexed by the SHCS to form an 
aggregate stream of 2048kbits/s. 

An engineering order wire (eow) and a telemetry 
channel are provided to operate over the optical link. 


Each of up to three transmission groups can also have 
an associated eow channel. These channels are fully 
integrated into the aggregate stream. 


OPERATIONAL SPECIFICATION 

Applicable standards met: MIL-STD-461, MIL- 
STD-462, MIL-STD-454, MIL-STD-810, QSTAG 307, 
EUROCOM D/1 


Manufacturer 
Amalgamated Wireless (Australasia) Ltd, North Ryde. 


CHINA (PEOPLE’S REPUBLIC) 


LC-02501 Laser Transceiver 


The LC-0250 is a 10.6 micron carbon dioxide laser with 
a communication range from 10km (97% reliability) to 
20km (96% reliability). The transceiver has a power 
consumption of 250 watts 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


GERMANY (FEDERAL REPUBLIC) 


Fibre Optic Cable and Connector 
for Mobile Operations 


This connector is of the lens variety and is designed for 
mobile applications. A convex lens collimates the light 
which conically emerges from the fibre if its end face is 
located near the focus. In the connector counterpart, 
the same lens arrangement focuses the light again into 
the end face of the outgoing fibre. In this way the 
diameter of the effective light coupling area is enlarged 
to 1 to 2mm. The influence of small dust particles is 
considerably lower than in the case of the butt joint 
connector. Also, the accuracy of radial and axial 
alignment is not critical, so the connector can easily be 
covered with an additional protective glass which 
greatly simplifies the cleaning process. Two such lens 
arrangements are inserted in a special way into 
the housing of the conventional spiral-four cable 
connector 

The specification of the mobile cable is similar to that 
of conventional spiral-four cable. The cable contains 
two silica fibres with a core diameter of 50 to 100um, 
inserted into a plastic tube. The strength member 
consists of several fibre reinforced plastic elements 
surrounding the tube. The cable jacket is made of pvc 
and has an outer diameter of 6mm. 1000 metres of cable 
can be placed on a single drum which would normally 
hold only 400 metres of conventional spiral-four cable 


STATUS 
Tested by the Federal German armed forces for mobile 
use. 


TECHNICAL SPECIFICATION 

Tensile force: 1.8kN max 

Insertion loss of 1km cable terminated with 
connectors 

850nm: 6.5dB 

1300nm: 4.5dB 


KEHA Lacom 1000 Laser 
Communicator 


The KEHA Lacom 1000 includes a wide-angle unit with 
automatic tracking of the direction of communication; a 
manual, narrow-angle transceiver for long distance 
communication; a control and display unit indicating 
the direction of communication; and a headset and 
cable harness 

Duplex free-space communication of voice data is 
possible at direct sight within a range of 30 to 3000 


Fibre optic connector (left) compared with standard spiral-four cable connector (right) 


Bandwidth: >300MHz/km 
Temperature range: -40 to + 70°C 
Weight 

cable with DR15 drum: 50kg/km 


metres. Data is transmitted via a semiconductor laser 
transmitter and pin avalanche receiver diodes, voice 
signals being converted into frequency modulated 
signals. The wide-angle unit receives the signals, 
detects their direction and automatically tracks the 
responder through a full 360 degrees to lock the 
receiver to the direction of the incoming signal. This 
enables communication to be maintained even, for 
example, if vehicles change their relative positions. The 
manual unit is coupled to a telescope and has a range 
of about 1000 metres with a wide-angle unit, and up to 
3000 metres in association with the narrow-angle unit. 
Modules of the Lacom 1000 are available for 


Manufacturer 
ANT Nachrichtentechnik, Backnang. 


ship-to-ship transmission, voice Communication be- 
tween vehicles when driving in columns or formation, 
data communication in emc-critical areas, and for 
particular enhancement of existing systems which 
might include a combination with other optical or 
optronic systems such as sighting, aiming and warning 
equipment. 


TECHNICAL SPECIFICATION 
Power consumption 

wide-angle transmitter: 100W 
manual unit transmitter: 25W 


Receiver sensitivity 

wide-angle receiver: 4uW/cm? 

manual unit receiver: 0.05yW/cm? 

Optical safety: to STANAG 3606 for pulse sequence of 
10s 

Viewing aid safety distance: 3m (for df 10 = 50, 50m; 
for df 8 x 30, 30m) 


Manufacturer 
Kurt Eichweber Prazisionsgeratewerk, Hamburg 


Laser communicator in operation 


Laser communicator system including control and 
display unit, headset and cable harness, narrow-angle 
transceiver and wide-angle unit 


OPP-E/F Optical Connectors 


The OPP-E optical connector has up to four optical 
contacts. They are integrated into the SJT size 14 
connector housing, although there are different sizes of 
housing. The connector is suitable for use in enclosed 
spaces with average external contamination. The 
connector produces loss values of 2.0dB at wavelengths 
of 850 and 1300nm. 

The OPP-F connector has two optical contacts. They 
are accommodated in the usual spiral four cable 
connector. The connector is suitable for use in mobile 
systems in extreme conditions. It produces loss values of 
2.0dB at 1300nm and 2.5dB at 850nm 


Manufacturer 
ANT Nachrichtentechnik, Backnang. 
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OPP-E/F connectors 
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FM-607 Dial Telephone Through 
Fibre Optic Cable 


The FM-607 is an electro-optic communication system 
for dial telephones, The system, which uses fibre optic 
cable, is suitable for stationary and mobile applications 

The FM-607 consists of two units: the FM-607-R 
located at the telephone side of the link, and the 
FM-607-L located at the exchange side 


STATUS 
In service 


MIL-1 Military Fibre Optic Cable 


MIL-1 is a fibre optic military cable tested to US 
Department of Defense standards 1678 and 85045. The 
cable is all-dielectric, immune to emi, emp, rfi, crosstalk 
and tapping, and has high bandwidth carrying capacity 
for long distance transmission 


TECHNICAL SPECIFICATION 
Cable 

number of fibres: 2 or 4 
overall diameter: 6 +0.4mm 
weight: 35kg/km 

Fibre 

core: 50 microns 

clad: 125 microns 

coating: 500 or 900 microns 
Attenuation (dB/km) 

at 850nm: 4 

at 1300nm: 2 

Bandwidth (MHz/km) 

at 850nm: 500 

at 1300nm: 500 


Manufacturer 
Fibronics Ltd, Haifa. 


TAD-4401 Fibre Optic 
Communication Terminal 


The TAD-4401 is a tactical electro-optical communi- 
cation terminal for transmission of digital information 
using fibre optic cables. Housed in a rugged watertight 


LASER & OPTICAL/Israel—UK 


ISRAEL 


TECHNICAL SPECIFICATION 

Frequency range: 300-3400Hz 

Transmission distance: up to 10km 

Signal-to-noise: >50dB 

Interfaces 

telephone: 2- and 4-wire cb, 4-wcb, dtmf/pulse signalling 
exchange: 2-, 4- and 8-wire, dtmf/pulse signalling 
Ringing 

output voltage: 90V rms 

frequency; 17-25Hz 

Power supply: 230V ac (110V ac optional) or 12V dc 
nominal (9-15V dc) 

Consumption 

voice: 2W 

ringing: 10W 


Optical 

permitted loss: 30dB 

emitter type: infra-red led 

input detector: pin diode 

light wavelength: 820nm 
Temperature range: -10 to + 50°C 
Height: 100mm 

Width: 280mm 

Depth: 280mm 

Weight: 2.5kg 


OPERATIONAL SPECIFICATION 
Environmental: to MIL-STD-810C 


Manufacturer 
Fibronics Ltd, Haifa. 


MIL-1 fibre optic cable 


case, it Is for 
applications 

The TAD-4401 is particularly suitable for down-the- 
hill links transferring sensitive data between field 
headquarters and groups of transmitting and receiving 
radio stations, and for replacing short range digital 


cable links 


suitable stationary and mobile 


Fibre Optic Cable System 


The fibre optic cable system is composed of high 
strength optical fibre cable terminated with hermaphro- 
ditic expanded beam connectors. Designed for use in 
harsh environments, the system is the product of 
several different fibre optic development programmes 
conducted on behalf of the British Army *and the US 
Department of Defense over a number of years. The 
standard system is 1km long and has a total loss (cable 
and connectors) of less than 4dB at 1300nm and 6cB at 
850nm. 

The system is terminated by fully intermateable field 
connectors which permit simultaneous deployment 
from opposite ends of a cable link. The robust and 
lightweight construction allows unskilled operators to 
set up a complex communication network quickly. A 
1km system, weighing 31kg, is a quarter of the weight 
and, when reeled, under half the size of the military 
coaxial cable it replaces. A system can be deployed, 
connected and recovered from drums or vehicle- 
mounted reeling gear in excess of 2500 times 

The system, which uses twin 50/125ym fibre, operates 
within the temperature range -46 to +/71°C. It is 
sheathed with high strength, low flammability polyester, 
and has a breaking strain and cable retention in excess 
of 2000N 

A range of optical line termination units has been 
designed to interface between a fibre optic cable 
assembly and a number of host equipments. They are 
suited to the data format and facilities required, ranging 


UNITED KINGDOM 


at 


Manufacturer 
Tadiran Ltd, Tel Aviv 


% 


Ce ad x 


Fibre optic cable system 


from transparent electrical/optical conversion to com- 
plete modules containing error correction, clock 
recovery, order wire multiplexing and built-in test 
facilities. 


COMSEC MX 5007 Tempest 
Protected Fibre Optic 
Multiplexer/Distributor 


The COMSEC MX 5007 is a-16-channel fibre optic to 
fibre optic multiplexer/distributor designed for use in 
long range data distribution networks where secure 


UK—Yugoslavia/LASER & OPTICAL 


Similarly, their mechanical construction and degree 
of protection is designed for all environments from 
‘exposed in the field’ use to sheltered housing 
environment. 


data communications is essential. The unit operates in 
full-duplex mode and can accommodate data rates up 
to 9600 baud. A speech option Is available 

A typical range of 2km is obtainable using standard 
200 micron, 10dB/km optic cable. Greater ranges are 
possible using low-loss cable. 

The COMSEC MX 5007 is a mains-powered unit and Is 
designed to meet Tempest requirements. 
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Manufacturer 
STC Defence Systems Ltd, Greenwich 


STATUS 
In service with a number of European government users 


Manufacturer 
Oceonics SPL Ltd, Farnborough 


UNITED STATES OF AMERICA 


Lasercom Laser Communicator 


Lasercom is an ongoing programme which could 
eventually lead to the development of a laser communi- 
cation system for use in space. Research work has been 
going on since the early 1960s on space laser 
communication systems and in January 1980, the US Air 
Force completed initial airoorne-to-ground tests of the 
Lasercom, which is the result of a $2.2 million 


OSCAR Optical Communications 
Project 


Project OSCAR (Optical Submarine Communications 
by Aerospace Relay) is a proposed optical communi- 
cations system which would enable satellites to receive 
and relay messages to submerged submarines. During 
the first phase, GTE developed and evaluated optical 
communications concepts for communicating to sub- 
marines in strategic situations. The concept selected 
employed radio frequency links to transmit messages 
from aircraft and ground stations to a network of 
satellites. The satellites, in turn, would use laser links to 
relay messages to the submarines. 

In the second phase, known as the Submarine Laser 
Communications (SLC) programme, announced in May 
1980 and worth $970,000, GTE further developed and 
evaluated the system concept. The award was made 
by the US Naval Electronic Systems Command in 
Washington, DC. 

Under the SLC programme, technical evaluation has 
taken place using blue-green lasers and receiver sets to 
significantly improve one-way communication from the 
US National Command Authorities to submerged 
nuclear and attack submarines. The programme is 
being undertaken by the US Navy and the Defense 
Advanced Research Projects Agency (DARPA). 

The laser transmission from an aircraft to a 
submerged submarine has been successfully demon- 
strated and research is continuing to develop space- 
based and airborne laser transmitters as well as a 


programme for component development and prelimi- 
nary system design begun in 1971. 

The tests proved the Lasercom’s ability to lock-on 
and track a ground-station laser located 9000 metres 
below and as far away as 48km from a circling C-135 
aircraft carrying the Lasercom unit. Development is now 
proceeding towards a fully operative military satellite 
communication system by the mid-1980s. It is antici- 
pated that such a system will have a data rate capability 
of up to one thousand million bits per second within a 


laser beam of less than 0.8km in diameter compared to 
current radio link satellite beams which are about 
322km wide. 

It is expected that a partial Lasercom system will be 
launched with the experimental satellite P80-1 which is 
scheduled to be placed into orbit aboard the Space 
Shuttle 


Development contractor: McDonnell Douglas Astro- 
nautics Co, St Louis, Missouri. 


OPTICAL DOWNLINK 
RANDOMLY SCANNED SPOTS 
USED TO COVER ENTIRE 
BROADCAST AREA 


BROADCAST 


COVERAGE 
FOR THIS 
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Illustration of spaceborne laser concept 


ground-based laser that would relay messages to 
submarines via an in-orbit reflector. Programme funding 
for FY1984 was $24 million 


Equipment contractor: GTE, Stamford, Connecticut. 


LSKT-80 Laser System for 
Communication and 
Telecommand 


The independent portable device LSKT-80 is a result of 
the need to design a system which would combine 
remote binocular observation with voice data communi- 
cation and telecommand. 

Visual remote observation has been accomplished by 
using a mounted binocular 8 x 56 telescope which 
provides day/night observation with a wide field of view 
(7.1 degrees). Communication and telecommand are 
achieved manually by coding the laser pulses emitted 
by a laser and received by a detector with decoder. The 
invisible and narrow laser beam (2 degrees) is designed 
to provide a secret and undisturbed communication 
line. 


YUGOSLAVIA 


Headset: choice of headsets 
Temperature range 
operating: -25 to + 55°C 
storage: -40 to + 70°C 


Communication between the two LSKT-80s is by 
voice or data. Telecommand is accomplished through a 
coded digital figure, which is shown by means of light 
indicators in the field of view of the binocular. 

Protection of eyes is provided by means of inter- 
ference filters which are impermeable to laser radiation. POWER SUPPLY 
Rechargeable ni-cad battery: 12V 


TECHNICAL SPECIFICATION Operating time: 8h 


TRANSMITTER 
Wavelength: 904nm TELESCOPE 
Power: 5W Type: binocular 


Beamwidth: 2° 
Aperture: 56mm 
Range: 3km max 
Telecommand: coded 


Magnification: 8 times 
Exit pupil: 7mm 

Field of view: 7.1° 
Eye safety: 2-fold 


RECEIVER 
Field of view: 2° 
Aperture: 56mm 


Manufacturer 
Laser and Atomic Research & Development, 
Boskovic Institute, Zagreb 


Ruder 
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Miscellaneous 


CHINA (PEOPLE’S REPUBLIC) 


Small Carrier Communication 
Vehicle 


The small carrier communication vehicle is used as a 
command post for field arms units. It can be paired with 


a similar vehicle by means of open wire or cable, used as 
the terminal station of a larger communications vehicle, 
or function as an intermediate repeater station. Its 
in-vehicle radio equipment can be removed for external 
operation 

Fully equipped, the vehicle's single and multi-channel 
systems provide a ten-channel carrier telephone link, a 


four-channel full line telephone link, eight channel 
carrier telegraph facilities and four-channel phantom 
telegraph connections. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


BDT100 Personal Locator Beacon 


The BDT100 personal locator beacon is a lightweight 
equipment with two functions: an automatic (or 
manual) beacon that enables survivors to signal their 
position to a rescue aircraft, and a transmitter/receiver 
providing two-way voice communication between 
survivors and a rescue team. 

The equipment includes two units, the complete 
transmitter/receiver and the power supply equipped 
with lithium batteries. A vertical flexible whip antenna is 
used 

There are seven function modes: test, off, automatic 


Thomson Switching Network 
Simulator 


The simulator was designed for training operating 
personnel of the automatic digital switching office of the 
French RITA network. It simulates all operator tasks, 
including switching on the system, setting up links with 
other units in the system in accordance with orders 
received from the command central office, subscriber 
management, and functional checking of the switching 
equipment 

The simulator consists of a trainee station reproduc- 
ing the real shelter with standard equipment, and an 
instructor's station. The instructor can create traffic 
situations of variable complexity and grade the difficulty 
of the exercise to suit the trainee’s ability. The exercise 
can be prepared before the lesson by scheduling the 
events due to occur (calls, messages, faults etc). In 
addition these events can be modified during the lesson 
according to the reaction of the trainee. 

The exercise can be stored for later evaluation of a 
trainee’s progress. The instructor is assisted by a facility 
which automatically checks the trainee’s reaction to 
each lesson sequence. Additionally, a mimic panel 
located outside a trainee station and showing the front 
panels of the equipment, enables a group of trainees to 
watch the operation of the switching unit, thereby 
profitting from the lesson in progress. 


STATUS 
Thomson-CSF was awarded a contract by the French 


Army in 1980 to design and manufacture three 


TRANSIT System 


TRANSIT (French acronym for TRANsmission de 
Situations Tactiques) isa command and control system 
used by French forces’ high commands for operations 
co-ordination. The system terminal allows an operator 
to compose and display tactical situations, as well as to 
record, transmit and receive information on such 
situations 

The situations are composed of background maps of 
a selected area and data information (friendly and 
enemy positions, and status and nature of forces 
opposed on the battlefield). They are displayed on a 
colour television screen linked to graphical and voice 
dialogue units. The rapid transmission of image data 
and information between remote terminals can be made 
via a telephone line or a voice radio channel with a 
speed up to 2400 baud using standard cryptographic 
data equipment 

The TRANSIT system is also configurable in local 
networks between several terminals equipped with 
video and audio switching and distribution circuits. 


FRANCE 


beacon, manual beacon, speech 121,5MHz, speech 
243MHz and speech 282.8MHz. In the automatic 
beacon mode the beacon is activated by pulling a 
toggle on the side of the casing 


STATUS 
In production 


TECHNICAL SPECIFICATION 

Range 

beacon: at least 60nm to an aircraft at 3000m with an 
efficient homer 

speech: at least 10nm to an aircraft at 3000m 


Temperature range 
operating: -30 to +50°C 
storage: -45 to + 70°C 
Height: 81mm 

Width: 72mm 

Depth: 31mm 

Weight: 350g 


OPERATIONAL SPECIFICATION 
Stanag 3281 Edition 5 


Manufacturer 
CIMSA Sintra, Asniéres. 


Switching simulator installed in Montargis 


simulators for training in conjunction with the RITA 
programme. The simulators were commissioned in the 
Signals Schools of the Army at Rennes and Montargis in 
March and June of 1982, enabling the 1st Corps of the 
Army to have fully trained personnel ready to operate 
the RITA system even before it was integrated in)1983. In 


1985 the simulator software was updated in line with 
RITA evolution. 


Manufacturer 
Thomson-CSF, Simulator Division, Paris. 


LOCAL 
NETWORK 


OR 


LONG DISTANCE 
TELECOM 
SYSTEM 


TRANSIT system 


STATUS 
In production. In operational use with the French armed 
forces 


Contractor 
Sintra Alcatel, Asniéres. 


Germany (Federal)—Israel/MISCELLANEOUS 


691 


GERMANY (FEDERAL REPUBLIC) 


Aeromaritime Telephone 
Monitoring Systems 


Aeromaritime telephone monitoring systems employ a 
twin cassette recording deck consisting of two tape 
drives, thus providing redundancy in the case of 
malfunction or the end of the tape being reached. One 
track of the cassette is used to record audio signals 
(voice) and has a frequency response from 300 to 
5000Hz. The second track records all data relevant to 
the telephone connection monitored, such as time 
off-hook, number monitored, number dialled and the 
time when the receiver is replaced. These dates are 
simultaneously printed on paper tape. The recorder 
also allows direct monitoring via headphones. 

Depending on the specific application, portable 
systems to monitor 4 lines, mobiie versions for up to 50 
lines and static installations for up to 1000 lines are 
available. 


CHP 200 HF Communications 
Processor 


The CHP 200 hf communications processor is a 
microprocessor-controlled unit intended mainly for 
tactical, bui also for strategical applications. It permits 
the automatic establishment of hf radio links and 
provides data protection. 

The equipment is encryption and ecm resistant 
against interception, intrusion, direction finding and 
jamming in the following operating modes: automatic 
build-up and clear down of a radio link by automatic 
channel selection; selection of outstations by selective 
calling; error-free telegraph and burst transmission by 
using arq and fec error correction methods; high ecm 
resistance by frequency hopping and burst modes for 
voice and data transmission; high communication 
security by encryption of the messages and control 
signals; and time synchronisation of all modes without a 
master clock transmitter 


TECHNICAL SPECIFICATION 

Modes: F 1B (tty and 8 bit words data); J8E 

Data transmission rates 

arg: up to 120 baud with automatic adaption of 
transmission rate depending on signal-to-noise ratio 
Selected speed of teleprinters need not match trans- 
mission speed below 100 baud (eg station A 50 baud, 
station B 75 baud) 

fec/brc: up to 200 baud. Can be reduced to 25 baud 


ECM/FSS209 Radio Interference 
Simulator 


The ECM/FSS209 can superimpose a variety of 
simulated noise, radio jamming and deception signals 
onto a transmitted audio signal when connected 
between the microphone and the microphone input of a 
communications system or practice equipment. Several 
kinds of interfering signal can be introduced either 
individually or in combination, and the level can be 
varied over a wide range. Interference can also be 


A mode selector switch for dc loop, dtmf and field 
telephones allows operation with allcommon telephone 
line types. 

To cope with telephone lines being out of order or 
receivers left off hook intentionally, a vox delay is 
incorporated. This switches the cassette recorder to 
standby until the line is once more operating normally 

The playback and analysis system can be divided into 
two sections, the first being specifically associated with 
the monitoring of recorded voice and data of cassettes, 
and the second with the duplication of recordings onto 
another cassette. In the search mode, the time code 
reader allows fast access to all recordings. Using the 
incorporated printer, all data stored can be copied ona 
paper roll. 


STATUS 

In service with military customers. 

Manufacturer: Aeromaritime Systembau GmbH, 
Munich. 


CHP 200 processor 


Automatic link set-up 

arq (typical values for reasonable s/n values): fix mode 
in 1.2s, acs mode in 2.5s, fho mode in 1.5s 

fec/brc (max values): voice in 2.5s, data in 4.5s 
Selective calling 

up to 99 addresses 

single station with arq and burst and group calls with 
bre 


added to the signals from audio generating or 
reproduction equipment and these can be fed into a 
second input. Monitoring from a built-in loudspeaker or 
external headphones is provided 


STATUS 

The equipment was designed for the Federal German 
forces and isin service in a training environment in West 
Germany and other countries. 


TECHNICAL SPECIFICATION 
Power supply: 6 BA-30 batteries (standard 1.5V single 
cell) 
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Portable 4 line console 


Automatic channel selection: storage for 320 frequen- 
cies in 1.5-30MHz band (100Hz increments) 

Frequency hopping 

fixed hopping mode: up to 320 frequencies (10 groups 
with up to 32 frequencies each). Any frequency in 
following sub-bands can be used with increments of 
100Hz: 1.5-2.7, 2.7-5.6, 5.6-10, 10-20 and 20-30MHz 
Sequence of hopping frequencies quasi-randomly 
controlled by crypto module 

free hopping mode: random hopping controlled by 
crypto module with selection of upper frequency end 
and range 

Burst transmission 

message burst time: within 230ms 

information length: 6-digit number (OO0000-999999) 
error protection: by detecting code 

mode: fixed frequency or hopping 

Height: 98mm 

Width: 302mm 

Depth: 293mm 

Weight: 7kg 


OPERATIONAL SPECIFICATION 
Environment: designed to meet 
DEF-133); L2 


requirements of 


Manufacturer 
Siemens AG, Munich. 


Temperature range 
operating: -25 to +55°C 
Shock: 25g in carrying bag 
Height: 190mm 

Width: 228mm 

Depth: 153mm 

Weight 

incl batteries: 4.8kg 


Manufacturer 
Lawo Geratebau GmbH, Rastatt-Ottersdorf 


ATC—4954/AM Air Traffic Control 
System 


The ATC-4954/AM is a mobile air traffic control system 
which incorporates a total crew protection environment 
with air conditioning and bevelled, double-paned and 
tinted observation windows for all-weather operation 
under all field conditions 

Compact in its transportation mode, the system uses 
the ‘pop-top’ concept and literally folds within itself to 
protect the windows and tower equipment. 

All the equipment and supplies needed for total 
operational independence are placed inside the tower 
and the system can be set up and in operation within 
minutes. 


ISRAEL 


Model of ATC-4954/AM illustrating transportation mode 
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During flight transportation and when travelling 
under its own power, the ATC-4954/AM trails a 
generator to operate the tower equipment in the field. 
The vehicle used is a modified WM-325 command car 

The system can also be transported on other 
armoured vehicles, cargo aircraft such as the C-130, 
C-145 and C-5, and helicopters such as the CG-53-E or 
equivalent 


STATUS 
In production 


Manufacturer 
Electronics Corporation of Israel Ltd, ECI, Tel Aviv. 


Model of ATC-4954/AM illustrating operational mode 


Airport Mobile Command Post 


The airport mobile command post is designed to 
combat terrorist attacks and can also be used in rescue 
operations arising from natural disasters. It has a 
multi-functional, non-blocking communications control 
system and can be operated by four people. Its 
communications inventory can include emergency 
telephones, vhf and uhf transceivers, cctv, pa and 
loud-speaker, and a voice recorder 

It is housed in a 4-wheel drive vehicle, 6.95 metres 
long, 1.85 metres wide, and 2.8 metres high 


Manufacturer 
ECI Telecom Ltd, Tel Aviv 


Airport mobile command post. 


ATC—4952/M Mobile Air Traffic 
Control Tower 


The ATC-4952/M is a completely independent mobile air 
traffic control system capable of continuous operation 
in the field under extreme environmental conditions. 

The mobile unit, including the vehicle transporter, 
tower and trailed generator, can be put into operation 
within minutes and contains all the communications 
and control equipment needed for total control-tower 
operation. 

The vehicle used is a D-500 Chrysler truck, equipped 
with a diesel engine and with modifications in the truck's 
frame and electrical system 


ATC-4952/M in operation 


STATUS 
In production 


Manufacturer 
EC! Telecom Ltd, Tel Aviv 


ATC-4952/M in transportation mode 


ATC—4950/AM Air Traffic Control 
System 


ATC-4950/AM is a mobile/airborne air traffic control 
system in the form of a jeep-sized unit. Mounted on an 
all-terrain vehicle, the system can travel on almost any 
kind of surface and incorporates within its logistic 
facilities all the equipment and accessories necessary 
for instantaneous operation as a fully-equipped air 
traffic control tower. The latest version (not shown) is 
known as the Chico Champion and can be operated by 
a crew of four. It can be equipped with uhf, vhf, and hf 
radios and a telephone switchboard 


STATUS 
In production. 


Manufacturer 
ECI Telecom Ltd, Tel Aviv. 


ATC-4950/AM in transit form 


EL/S—8811 and —8812 Tactial 
Intelligence Video 
Receiver/Terminals 


The EL/S-8811 and -8812 are tactical video receiving 
systems designed to provide a real-time video battlefield 
picture to forward edge battle area users. The 
EL/S-8811 is a vehicular system consisting of four 


units: receiver, controller, processor and display. The 
EL/S-8812 is a manpack version consisting of receiver, 
controller and display only 

Both units receive and display signals transmitted 
from video information sources such as mrpvs, manned 
aircraft, balloon borne cameras and high power video 
binoculars 

The EL/S-8811-has processing and graphic capabili- 
ties enabling freeze frame and display of a real 
time video picture complemented by superimposed 
alpha/graphic information relevant to the mission 
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ATC-4950/AM in operation 


Reception is in any 1000MHz band from 1GHz to 12GHz 
with a frequency resolution of 1MHz. In the vehicular 
configuration, the unit requires 18 to 32 volts de from 
vehicle batteries and weighs 9kg. In the manpack 
configuration the power supply is 24 volts dc nominal 
from a battery pack and the unit weighs 4.5kg 


Manufacturer 
Elta Electronics Industries Ltd, Ashdod, Israel 


694 


ITS—200/250 Image Transmission 
Systems 


The ITS-200/250 image transmission systems are 
designed to provide secure pictorial information to 
military commanders. Typical applications would be 
distribution of air reconnaisance photographs, transfer 
of real time video images from ground control stations 


VS-9100 Image Communication 
System 


The VS-9100 enables the establishment of an image 
communication network comprising field forces, com- 
mand headquarters and intelligence centres. The 
system is instrumental in the transfer of tactical and 
strategic visual information. 

Field forces can receive real-time, updated, accurate 
tactical image information and provide reports for 
command and intelligence to assist decision-making 
and rapid action. 

Intelligence units can carry out image gathering, 
storing and book-keeping, perform image interpretation 
and processing, and provide real-time update and 
dissemination of information to command and field 
forces. 
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to forward combat forces, transmission of images from 
attended and unattended observation posts and 
transmission of updated maps and graphic details. 
Units may be installed in fixed stations, vehicles 
and aboard ships. They use standard transmission 
interfaces and modems and can transmit from 1200 
bits/s to 64 kbits/s, manually selected, depending on the 
type of data link. They have error control capability for 
noisy links and aresolution of 1024 x 1025 pixels. Other 
features include 64 grey levels, 2X or 4X zoom, cursor 


The system consists of similar image communication 
units (icu) which interface with standard communi- 
cation equipment (radio links, telephone lines, local 
area networks, etc) and standard video equipment 
(cameras, video tape recorders, monitors, hard copy 
devices, etc), A typical icu contains seven electronic 
modules which perform image frame grabbing, image 
compression and expansion, compressed image 
storage, image display generation, data encoding and 
decoding (optional); modulation and demodulation 
(optional), and unit control. 

The VS-9100 uses image compression and error 
control algorithms as well as video digitising and 
display techniques in order to provide the transfer of 
images. The image compression algorithms permit the 
real-time transfer of pictures and the economical use of 
communication channels, as well as compact digital 
image storage. Error control algorithms allow for 
images to be transferred through noisy channels. 


SP-—270 FSK 
Converter/Comparator 


The SP-270 has been specifically designed for associ- 
ation with radio receivers to allow tty operation. It 
processes the fsk audio tones at the output of the 
associated receiver to get dc signals suitable to drive a 
teletypewriter. 

The equipment also incorporates a circuit. for 
diversity operation. 

Monitoring of correct tty signal reception is provided 
on the front panel. Two mechanical configurations of 
the SP-270 are available, respectively designed for 
association with old and new generation receivers. 


STATUS 

Produced in large quantities since the mid-1970s, the 
SP-270 has been widely distributed to the Italian, NATO 
and other military forces. 


TECHNICAL SPECIFICATION 

Centre frequency of input fsk audio tones: 2kHz. 
others 

Frequency deviation of fsk audio tones: +25, +425, 
+ 425Hz; others on request 

Keying speed: up to 100 baud 

Power supply: 115/220V ac, 45-65Hz 

Consumption: 30W max 

Temperature range: 0 to +50°C 

Relative humidity: up to 95% 


SP—913/A LF/MF/HF Receiver 
Preselector 


The SP-913/A operates in the 10kHz to 30MHz 
frequency range and is designed to improve the rf 
selectivity of its associated receiver. It is recommended 
for use where, for example, interference-free operation 
is required while in close proximity to transmitters. It is 
usually associated with the R-1003 receiver to form the 
SR-1080 receiver system, but can be used with other 
vif/hf receivers. 


STATUS 

The SP-913/A has been produced in large numbers 
since 1980 for the armed forces of Italy and several other 
countries. 


SP-—913/B HF Postselector 


The SP-913/B postselector unit is a 2 to 30MHz amplifier 
and tunable filter designed to provide rf selectivity which 
will improve the performance of the hf transmitter, 
reducing the exciter broadband noise. 


ITALY 


pointing and composite video to RS-170, RS-343 or 
EUROCOM standards. The ITS-200 is ruggedised and 
mounted in a 482mm rack and the ITS-250 is fully 
militarised. The ITS-250 operates from a power supply of 
28 volts dc, measures 160 x 130 x 220mm and weighs 
10kg. ’ 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


In a typical configuration, the system might consist of 
several interconnected nuclei. One nucleus, based on 
local area network architecture, would be installed at 
intelligence headquarters. This array would perform 
information gathering, processing, book-keeping and 
distribution jobs. Other nuclei might be installed around 
the existing tactical radio links between command and 
field forces, providing fast, economic, safe and secure 
image transfer means. The different nuclei can them- 
selves be interconnected by means of standard 
telephone lines or line-of-sight links. 


Manufacturer 
Elisra Electronics Systems Ltd, Bene Beraq. 


SP-270 fsk converter/comparator 


Height: 132mm 
Width: 441mm 

Depth: 480mm 

Weight: 16kg 


TECHNICAL SPECIFICATION 

Frequency range: 10kHz-30MHz 

Tuning: automatic from frequency codes of associated 
receiver 

Tuning time 

hf range: 4s max 

If/mf: 1s max 

Power supply: 115/220V ac +10%, 45-65Hz or 28V dc 
+10% (battery) 

Consumption: 50W max 

Temperature range: 0 to + 50°C 

Relative humidity: up to 95% 

Height: 114mm 

Width: 441mm 

Depth: 326mm 

Weight: 16kg max 


The postselector can be part of an hf/ssb transmitter 
system, particularly if associated with the ST-1075 
(1kW) or with the ST-674 (400 watts). In both 
configurations, the SP-913/B is interfaced between the 
relevant exciter and the rf power amplifier units. 

Tuning is automatically driven by microprocessor 
logic. 


Manufacturer 
Elmer, Pomezia. 


SP-913/A preselector 


Manufacturer 
Elmer, Pomezia. 


STATUS 
The SP-913/B has been produced in large numbers for 
the armed forces of Italyand other countries, 


TECHNICAL SPECIFICATION 
Frequency range: 15-30MHz 
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Tuning: fully automatic by 10MHz, 1MHz, 100kHz, 
10kHz frequency codes (from associated exciter unit 
SP-493/l-11) 

Tuning time: 4s max 

Power supply: 115/220V ac + 10%, 45-65Hz 
Consumption: 50W max from 115/220V ac; 50W max 
from 28V dc 

Temperature range 

operating: 0 to + 50°C 
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Relative humidity: up to 95% 
Height: 114mm 

Width: 441mm 

Depth: 326mm 

Weight: 16kg max 


Manufacturer 
Elmer, Pomezia. 


SP-913/B hf postselector 


PG-—100 Pedal Cranked Generator 


The PG-100 power generating unit is primarily designed 
to give emergency supply to radio communication 
equipment in the absence of a primary power supply. It 
can also be used as battery charger for either ni-cad or 
lead acid batteries. The unit has been designed to rest 
firmly on the ground while being operated. It is 
collapsible and has a carrying harness. The PG-100 
can be set up for operation in less than 30 seconds and 
can be folded ready for transport in the same period of 
time. 


STATUS 
Based on Australian technology, the PG-100 pedal 
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PHILIPPINES 


cranked generator is assembled in the Philippines. More 
than 1000 sets are now in operation with the Armed 
Forces of Pakistan and Philippines. 


TECHNICAL SPECIFICATION 

GENERATOR 

Power output: 25W at 60rpm of pedals; 40W at 80rpm of 
pedals; 60W at 90rpm of pedals; 100W at 110rpm of 
pedals 

REGULATOR 

Output voltage: 12.5V dc + 10% (internally presetable 
from 10 to 15V dc) 

Output current: 5A at +10 regulation 

Duty cycle: intermittent with 5A load 

Ripple and noise: better than 120mV peak-to-peak max 
at 90rpm 


Marnet Wide-area Radio Network 


The Marnet system combines routine commercial radio 
links and emergency communications to form a 
wide-area radio network. While businessmen, farmers 
and others use the network for daily routine communi- 
cation, the system is continually primed to raise an 
alarm in case of fire, crashes, terrorist incursions or 
other civil emergencies. This is accomplished by two 
receivers built into each user's radio and controlled by a 
microprocessor, 

The A86 radio used in the system can store up to 16 
incoming calls. Visual and audible signals alert 
emergency service members who might be away from 
the transceivers. With thousands of units in the field, 
Marnet can be used to transmit an alarm to a single 
location such as to a farmer, a single fire watch tower or 
a specific member of a special task force. All other 
transceivers can continue with their normal business 
links while other specific transceivers help, for example, 
in search of a missing aircraft. 

A search party with a hand-held unit can keep in 
touch with a control centre up to 150km away. Through 
a network of repeater stations the same search team 
can send and receive information to and from staff at 
headquarters or rescue aircraft several hundred 
kilometres away. 

Two types of sub-station are available for operation 
within the network. One, the A68/A69, has been 
designed to allow mobility of communicators between 
areas, while the second, Z66, has been designed for 
operation within a given area. The system provides 
selective calling between control and sub-stations and 
vice-versa, as well as conventional communication 
between sub-stations. 

The network can comprise any number of remote 
base stations sited to give maximum area coverage. 
Each is linked to a base station equipped with a control 
console via a secondary repeater if required. Primary 
and secondary repeaters have been designed for 
installation on sites which are unmanned and self- 
sustaining and are sufficiently intelligent and secure to 
automatically report any fault or intrusion 

Because the application of Marnet requires the 
provision of a large number of sub-stations in one 
network, five-tone ZVEI coding has been adopted. Each 
installation has its own unique identity code. When a 
call is initiated from the control station, the code of the 
sub-station is typed onto the keyboard of the console. 
When the call button is pressed this code is transmitted. 
On receipt of its identity code the appropriate 


Indication: green led — normal operation: red led — 
overvoltage 

Charging voltage: current/voltage limiter (charging 
voltage/current depends on pedalling speed) 
Temperature range 

operating: -10 to +55°C 

storage: -10 to + 70°C 

Weight: 9.5kg 

Cranking: forward or reverse 

Case/body: corrosion and impact-resistant with olive 
drab finish; white markings on front panel 


Manufacturer 
Veterans Electronics Communications Inc, Manila 


SOUTH AFRICA 


Marnet console 


sub-station automatically responds and two-way com- 
munication is established. At the sub-station, an 
internal alarm is sounded for ten seconds after which an 
external siren is activated for a further ten seconds. A 
flashing light continues indefinitely until the call is 
acknowledged. 

The A69 microprocessor-controlled synthesised 
narrow-band fm hand-held transceiver has five-tone 
selective call codes, 16 channels in the 66 to 68MHz 
band, 4 watts of rf power, and operates from 10.8 volts 
dc within the temperature range -10 to +60°C. The A68 
manpack is larger and more powerful than the A69, 
providing 80 channels in the 66 to 68MHz band and 30 
watts output. It operates from an 11-to 15-volt dc supply 
within the temperature range of -15 to +60°C. The Z66 
fixed or mobile sub-station is fully synthesised and has 
five-tone selective call codes. It has two receivers with 
one selected for the emergency network and able to 
override routine traffic on the other receiver. One 
channel is in the 66 to 68MHz band, the other in the 67 to 
72MHz band. It has five to seven preset channels 
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Unmanned remote base station of the Marnet system 


dedicated to emergency or other non-routine calls. It 
has 25 watts of rf power and can operate by remote 
control on 11 to 15 volts in temperatures of -10 to 
+ 60°C. 


STATUS 
Marnet is in operation in many remote areas of South 
Africa 


Manufacturer 
Reutech, Alberton 
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27A300 Series Interface 


The 27A300 is a telephone/radio interface which 
incorporates a modern electronic telephone and a 
radio interconnect system. It enables users of either 
simplex radio sets or subscribers to the public switched 
telephone network to access each other's systems via 
the self-contained interface. 

There are three modes of operation activated by push 
button keys. The first key connects the operator to the 
radio for normal operation. The second allows the 
operator to communicate over the telephone line, and in 


639 Submarine Indicator Buoy 


The 639 submarine indicator buoy has been designed 
and developed for the Royal Navy to replace the current 
in-service equipment, type 609. The role of the 639 buoy 
is to alert air-sea rescue authorities to the plight of a 
submarine unable to surface. Two units are installed on 
each submarine. Each can be released independently 
from within the vessel, one tethered forward, one aft. 
Once on the surface, the buoy’s antennas are erected 
automatically, the hf and uhf distress transmissions 
initiated and a flashing light activated 


Autostore Communications 
Recorder 


Autostore is an eight-channel cassette-loaded com- 
munications recorder which provides a 24-hour log of 
communications within the voice bandwidth of 300Hz to 
3.4kHz with eight channels of recording/replay capacity 
on two tape transport decks. Each deck operates for 
approximately 12 hours with automatic changeover of 
decks as the end of the tape is reached. Autostore 
machines operate on either ac or low voltage dc 


CNRS 8 Trainer 


The CNRS 8 trainer is a morse code or voice procedure 
training system with the basic capacity for training 8 
students. The instructor's module has 2 channel 
capacity with led indicators showing the student's 
channel. Provision is made for connecting a cassette 
recorder to the unit. Each channel has an overall 
student headset volume control and cassette recorder 
level control. A noise generator with fade facility and an 
external input for a radio receiver or random character 


CNRS 40 Radio Simulator 


The CNRS 40 trainer is suitable for voice procedure and 
morse code training and can provide dual mode 
training functions. 

In the normal mode the instructor can communicate 
with 40 students either on channel one or channel two 
This is designed for training where there is direct 
instructor-student communication. 


UNITED KINGDOM 


this mode the microphone of the telephone handset is 
disabled, but not the earphone. The final mode switches 
the radio through to the exchange line allowing radio 
users to communicate with subscribers on the telephone 
network. Whilst the call is in progress, the operator can 
monitor both radio and line speech, and in the case of 
poor telephone line condition can manually key the 
radio. This is achieved by his handset/headset pressel 
switch or a remote foot switch. For automatic keying of 
the radio transmitter the built in vox circuit is set via a 
front panel mounted sensitivity control to allow 
accurate operation, 


The telephone part has astandard 3 x 4 keypad and 
a recall press key to utilise any special local exchange 
facilities. 

Other features are a dual-in-line switch to provide 
either earth or time-break recall, automatic vu meter 
switching for radio to line level and line to radio level, 
dtmf or loop disconnect dialling and anti-vox disable. 
The unit measures 60 x 200 x 300mm. 


Manufacturer 
Racal Acoustics, Wembley. 


The 639 buoy transmits on hf (distress message and 
direction-finding mark) and on uhf (Sarbe homing 
signal), while displaying a high intensity flashing light 
for a period of over 72 hours. The 639 buoy is supplied 
either as a one-for-one replacement for the 609, or asa 
complete system for first fit installation on submarines 
during construction or refit. 


Manufacturer 
Marconi Underwater Systems Ltd, Waterlooville. 


639 submarine indicator buoy 


supplies. The Timesearch time indexing facility (see 
International Communications Recorder entry) is incor- 
porated within Autostore. 

A transcription unit is available as a separate unit 
with additional features designed to simplify the 
analysis of logged messages. 


STATUS 
In production and service. 


Manufacturer 
Racal Recorders Ltd, Southampton, Hampshire, 


generator are also included. A monitor louspeaker and 
student cue button are incorporated in the module. 
The students’ units have a loudspeaker, volume 
control, channel change switch, split headset operation 
and instructor cue button. Military standard connectors 
are also provided. All the controls associated with a 
basic radio transceiver are incorporated in the unit. 
The CNSR 8 is of modular design and can be 
expanded to cater for larger numbers of trainees. 


Manufacturer 
AEL Communications Ltd, Horley. 


In the network mode, the instructor's master module 
can become, for example, the regimental headquarters, 
the basic modules the company headquarters, the 
students’ modules troop headquarters and the remain- 
ing modules section commander positions. Split head- 
set and multi-channel operation combine to produce a 
regimental type radio network which approximates to 
that in a real environment. Messages can be passed up 
and down the network and checked for accuracy at the 
end destination. 


Duplex Vocoder for Adverse 
Environments 


This equipment has been designed to operate in tactical 
military environments where higher than usual levels of 
acoustic noise and transmission errors can be expected. 
The basic channel vocoder concept appears to 
give rather better resilience to acoustic noise and 
transmission errors than other types such as linear 
predictive vocoders. Additional features are the pitch 
extractor for reduced sensitivity to acoustic noise, 
forward error correction and median smoothing/ 
majority vote on the pitch information for reduced 
sensitivity to transmission errors. 

In the airborne environment, successful operation is 
possible in up to 120dB of fighter noise which is typical 
of high-speed, low-level flight. 


Autostore recorder 


All facilities are the same as the CNRS 8 (see separate 
entry) with the exception that there are two heavy duty 
cassette decks built into the CNRS 40 master module as 
standard. 


Manufacturer 
AEL Communications Ltd, Horley 


Shipborne vocoder assembly 


Alternative frame formats can be obtained by 
changing the processor software 

A number of test features have been built into the 
vocoder. The main test feature for a user is an 8kbit 
memory which enables three seconds of the user's 
analysed speech to be recirculated through the 
synthesiser to give an audible confidence check that the 
vocoder Is operating correctly in both analysis and 
synthesis modes, 


Shipborne Vocoder 


Growler Navy is a shipborne half-duplex vocoder for the 
conversion of real-time analogue speech to the low 
data rate of 2.4kbit/s. The vocoder incorporates a 
voice-operated switch which eliminates the need for 
pressel operation, and includes a software priority 
control of the link by means of voice level detection, thus 
providing an effective form of duplex communication. 
Developed specifically for the Royal Navy, the 


Graseby Personal Locator Beacon 


The Graseby personal locator beacon provides distress 
and auxiliary communications on the 243MHz military 
band, Latest versions provide distress frequency 
emission on 121.5 or 243MHz, or both. Optional two-way 
speech and auxiliary facilities can be included to meet 
individual user requirements. 


STATUS 
In service as the sole beacon with all three UK armed 
services. 


TECHNICAL SPECIFICATION 
Frequency 

basic and speech versions: 
243MHz +0.003% 

tactical version: any 2 frequencies in 112-145 and 
225-290MHz bands 


121.5MHz +0.003%, 


vocoder is claimed to provide excellent performance in 
adverse conditions of acoustic noise. 

The single equipment unit contains vocoder, power 
supply and a built-in test facility, Full-duplex engineering 
channels provide for facilities such as the automatic 
synchronisation of links, 

For local test purposes a short passage of speech, 
approximately three seconds long, can be recorded/ 
stored and replayed. 


STATUS 
Development completed during 1984 


TECHNICAL SPECIFICATION 

DUPLEX VOCODER 

Data rate: converts analogue speech to 2.4kbits/s 
Analogue speech input bandwidth: 300H2-3.4kHz 
Synchronisation: automatic 

Digital interface: 0-5V logic level 


Power output 

basic version: >200mW mean, 400mW peak 
speech version: > 100mW cw 

Range 

basic version: at least 60nm to aircraft at 3000m 
speech version: at least 10nm to aircraft at 3000m 
Height: 120mm 

Width: 80mm 

Depth: 38mm 


OPERATIONAL SPECIFICATION 
Meets full military beacon specifications, including 
NATO STANAG 3281 


Manufacturer 
Graseby Dynamics Ltd, RF Division, Bushey. 


Graseby personal locator beacon 


HD 29 Series Handcrank 
Generators 


Generators in the HD 29 series can be used as auxiliary 
power supplies for military manpack transceivers in the 
12- to 30-volt range, or to re-charge their ni-cad 
batteries. Being separate from the transceiver itself, they 
can be transported separately and used with different 


ICR 64 Communications Recorder 


ICR 64 is a communications recorder, designed around 
a microprocessor control system, suitable for a variety 
of applications including monitoring radio or telephone 
traffic in military communication centres. It offers a 
recording capacity of up to 64 channels simultaneously 
on one 24 hour tape and meets with the mandatory 


MA2238 Morse Code Training Unit 


The MA2238 morse code training unit is a microproces- 
sor-based equipment designed to train radio operators 
at all levels of competence in Morse code. 

A training exercise is entered in plain text using a 
standard qwerty keyboard. The text is automatically 
converted to Morse coded audio output from 1 to 60 
wpm which can be distributed to up to 30 students. 
Morse code output parameters, speed, plain text or 
groups of four or five characters, output length, etc, are 
formated from the keyboard. A liquid crystal display 
provides menus of user instructions. Exercise text can 
be stored as data files on a standard cassette recorder, 
then retrieved and re-formated or edited before 
transmission. A copy of memory contents of selected 
practice output can be produced on the printer. An 
instructor/student intercom and internal random text 
generator are included. Combinations of standard 
Morse characters can generate special or barred 
characters using the merge facility. 


STATUS 
In production and in service in the UK and other 
countries. 


Manufacturer 
Racal-SES Ltd, Burnham. 


makes of radio with an appropriate connector. They 
can be unipod, seat-tripod or three mounted. 

Outputs of generators in the series range from 16 to 
39.5 volts. Weight is 3.3kg. Models for integral mounting 
are also available. 


STATUS 
Used with such radios as the PRM4051, the Callpac and 
the System 4000. 


requirements for airfield communications recording 
systems. 

The ICR series is based on a stand-alone, single deck 
recorder/reproducer, The basic models comprise 16-, 
32-, 48- and 64-channel units. The 16- and 32-channel 
units use % inch tape, the 48- and 64-channel units 1 
inch. Any of the units may be used individually or 
assembled into systems with 2, 3 or 4 decks per cabinet 
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Analogue speech input: 100 kohm, 150mV balanced 
Analogue speech output: 200 ohms, 0dBm unbalanced 
Power supply: 5V at 330mA; + 12V at 21mA; -12V at 
17mA 

Consumption: 15W 

Temperature range: -40 to + 85°C 

Height: 233mm 

Width: 161mm 

Depth: 181mm 

Weight: tkg 


SHIPBORNE EQUIPMENT 

Power supply: 220-240 or 110-115V ac 
Height: 90mm 

Width: 483mm 

Depth: 300mm 

Weight: 9.5kg 


Manufacturer 
Marconi Secure Radio Ltd, Portsmouth. 


Manufacturer 
GE Mortley, Sprague & Co Ltd, Tonbridge 


to provide continuity of recording, plus back up 
facilities. 


STATUS 
In production and service 


Manufacturer 
Racal Recorders Ltd, Southampton. 


MA2238 Morse code training unit 
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MVPT 20 Trainer 


The MVPT 20 morse and voice procedure trainer is 
primarily used for voice procedure training. All students 
have four-channel capacity which can be used for 
multi-channel anti-jamming exercises. Morse code 
facilities are also provided 

A maximum of 20 students can be taught on the basic 


Pathcalc Portable Analysis 
System 


The Pathcale portable analysis system uses Husky 
Hunter hand-held computers to store terrain data 
covering thousands of square kilometres. It is designed 
to predict the path loss between two radio sets using 
basic data on frequency, position, height and antenna 
polarisation, It not only gives a rapid and accurate 
prediction of path loss, but also uses the Icd screen of a 
portable computer to give a graphic representation of 
the terrain between the two sets, using a three- 


system with a potential for 40 students with the optional 
expansion module. 

Each of the four-channel groups has a cassette 
recorder with level controls and an overall student 
headset volume control. A noise generator with fade 
facility and an external input for a radio receiver or 
random character generator are also provided. 

The instructor can monitor all student positions and 
override the student channel select facility. The 


dimensional terrain database loaded into the hand-held 
units from a host computer. 

Using the system, the majority of terrain calculations 
take less than three minutes. At present the equipment is 
in use with the British Army emc team, using a computer 
to store data on 20,000kmé* of terrain. 


STATUS 
Pathcalc has been developed by the British Army EMC 
Agency, part of the School of Signals 


Manufacturer 
Husky Computers Ltd, Coventry. 


Husky Hunter hand-held computer used in Pathcalc 
system 


Rediffusion Mobile ATC Tower 


The mobile air traffic control tower (atc) was originally 
custom-designed for a Middle East customer. Based on 
a Leyland Clydesdale vehicle chassis, the unit consisted 
of a visual control position mounted on a scissor jack 
arrangement. 

The most recent project in this area is a custom- 
designed containerised atc tower, the first having been 
completed and installed for the UK MoD. It is designed 
to operate as an emergency airfield control tower which 
can be connected to existing airfield meteorological 
equipment, telephone and control systems. 

Two containers are used for the control tower 
construction, One, the visual control position (vep) with 
all-round glazing, is mounted on top of a second 
standard iso container. The vcp is the control room with 
the lower unit providing crew accommodation and 
storage for externally mounted antennas and meteoro- 
logical sensors when the tower Is in transit 


Mobile atc towers can also be configured for scissor 
jack operation on a prime mover or on a trailer. Other 
options are available with the twin cabin version 
depending on the exact role the vcp is required to fulfil. 
The two containers are suitable for many modes of 
transport, including flatbed road trailer, sea transport, 
helicopter lift and C-130 aircraft. 

The vcp is designed for four operational personnel. 
The communication system consists of main and 
standby stations working in the aeronautical vhf and 
uhf bands, and with a vhf ground movement radio. Up 
to 20 telephone lines can be terminated atthe vcp anda 
public address amplifier interface is provided. 

Special features of the cabin design include glass 
fibre insulation for protection against fire and heat 
loss, air conditioning and an anti-vibration floor 
construction. Anti-condensation heating is incorpor- 
ated in the control room double glazing. In operation, 
the tower assembly will withstand wind speeds up to 120 
knots and variations in temperature between -10 and 
+ 40°C at 90% relative humidity. 


instructor can also speak to any student privately. A 
monitor loudspeaker is provided. 

The students’ units have similar facilities to a normal 
radio transceiver with channel select, split headset 
monitor, loudspeaker and volume control. An instructor 
cue buttons also provided 


Manufacturer 
AEL Communications Ltd, Horley. 


STATUS 

The first tower, based on a prime mover and with scissor 
jack operation, was delivered in 1981. The two-cabin 
version was introduced and delivered in 1985. 


Manufacturer 
Rediffusion Radio Systems Ltd, Crawley. 


Mobile atc tower designed and system engineered by Rediffusion 


SR108A Communications 
Surveillance 
Recorder/Reproducer 


The SR108A is a communications surveillance recorder/ 
reproducer for use in standard mobile tactical com- 
munications vehicles and _ hostile environments. 
Standard C90 cassettes are used for recording voice 
communications. 

Three channels are available for simultaneous 
recording, two of which are mixed and recorded on one 
track. For example, two different spot frequencies can 
be combined together on one track (split-channel 
simplex transmission and reception). The second track 
can then be used for recording an observer's comments 
or time-coded signals to provide accurate indexing of 
events or manoeuvres. True ‘down-stream monitoring’ 
by the use of a double-head assembly provides 
simultaneous off-tape replay while recording. This gives 
an immediate confidence check of recording integrity. A 
time indexing and message search module can be 
supplied. 

The AU109 analysis unit, a companion unit to the 
SR108A, provides extended analysis facilities and 
includes variable audio filters to reduce background 
signals and interference. 


$$2932 Comsim Communications 
Simulator 


The SS2932 comsim communications simulator pro- 
vides a realistic operating environment for combat net 
training for equipment operators and commanders to 
enable the development of optimum communications 
tactics. It is especially useful to practice operating 
procedures to combat the effects of interference and 
Jamming which can be introduced under the control of 
an instructor during training exercises. 

It can be configured for fixed installation in a building 
or for installation in a transportable air-conditioned 
shelter. Its principal uses are to teach the management 
of available combat net radio resources at various 
command and formation levels such as combat team 
and battle group. 

Its further uses include the development of cnr 
equipment, including rebroadcast and relay equipment 
consistent with the command communications require- 
ment, taking account of the terrain to ensure effective 
communications but with minimum risk of interception, 
location by df and jamming by hostile ew forces: training 
in the application of effective countermeasures such as 
adjustment of cnr effective radiated power, use of 
alternate frequencies, re-siting cnr equipment, use of 
rebroadcast and relay equipment; and training to 
ensure the use of correct procedures and codes on all 
combat nets and the enforcement of emission discipline 
and security (use of authentication to counter 
deception). 


STATUS 
In use with the School of Signals, Blandford, UK, and in 
overseas countries including Canada. 


Tactical Aircraft Positioning 
System (TAPS) 


The Tactical Aircraft Positioning System (TAPS) pro- 
vides recovery information to helicopters or vstol 
aeroplanes operating from dispersed tactical sites. 

This system is designed for operation either from a 
Land Rover or demounted. By using iff techniques, it 
provides the operator with a plan-position-indicator 
display together with numeric readout of aircraft and 
identity, height, range and bearing, which he uses to 
radio course information to the pilot. 

Offsets are calculated which means that TAPS does 
not have to be located at or on a landing area but can 
be sited where there is the best radio and radar 
coverage or where it is easily concealed. 


Manufacturer 
Cossor Electronics Ltd, Harlow. 


TAPS in Land Rover 
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SR108A/AU109 recorder/reproducer and analysis unit 


STATUS Manufacturer 
In use with US Army Racal Recorders Ltd, Southampton 


SS2932 comsim communications simulator 


Manufacturer 
Racal SES Ltd, Burnham 
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UA701 Series Communications 
Control Equipment 


The UA701 system provides communications control 
facilities for modern high-speed military aircraft. In 
addition to control of intercom, transceivers, navigation 
aids and warning tones the system also enables upper 
or lower antennas to be selected and frequency control 
of transceivers to be switched between crew members. 

Special attention has been paid to the design of the 
station boxes. New switches with integral volume 
controls have been designed to provide minimum 
crosstalk and reliable operation over the full tempera- 
ture range. Duplicated mic/tel amplifiers give maximum 
protection against failure and the circuits are mounted 
on plug-in cards for ease of servicing. 

A system normally consists of two off-station boxes 
type 701-56, one off-junction box type 701-18 and one 
off-ground crew jack box type 701-32. 

This system provides the crew with the following 
facilities: normal intercommunication between the two 
station boxes and the ground crew jack box; a 
call override facility; telebrief; interface with three 
transceivers, voice recorder and four switched channels 
for navigation and weapon system audio outputs; 
interface with six unswitched audio channels; ability to 
select track 1 or track 2 on the cockpit voice recorder 
and also notebook mode; interface with vhf/uhf 
transceiver frequency controllers to enable control of 
the set to be selected by either crew member; ability to 
select upper or lower antennas. All active circuits are 
duplicated and a switch is provided which enables the 
two separate amplifier chains to be tested by breaking 
the power supply to each in turn. 


STATUS 
In production. In service with the Royal Air Force. 


TECHNICAL SPECIFICATION 
Power supply 

continuous: 16-29V de 
intermittent: 16-30.5V dc 
Temperature range 
operating: -40 to + 70°C 
storage: -55 to + 90°C 
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UA701 communications control equipment 


Altitude: 21,300m 


OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810B, Method 514, Curve J 
Acceleration: MIL-STD-810B, Method 513 
Temperature, altitude and humidity: MiL-STD-510B, 
Method 518 


Manufacturer 
Dowty Electronics Ltd, Communications 
Greenford. 


Division, 


UNITED STATES OF AMERICA 


Advanced Interference Blanker 
Unit (AIBU) 


The AIBU is designed to ensure rf compatibility 
by performing intelligently controlled blanking of rf 
receivers. The AIBU can receive up to 24 input channels 


AN/PRT-—5 Radio Transmitter 


The AN/PRT-5is a battery-operated emergency beacon 
transmitter which, when activated, transmits a tone- 
modulated rf signal on the 8364 and 243MHz 
emergency guard frequencies simultaneously. The 
transmitting set includes an inflatable float assembly 
which allows the transmitting set to float at sea and 
provides a support platform for use on land. The entire 
set is packed in a carrying case for stowing in a life raft. 

The transmitting set is designed for signalling the 
location of downed aircraft or aircrew. Because it 
simultaneously provides signals in both the hf and uhf 
portions of the radio spectrum, it can be detected by 
search aircraft, surface vessels and coastal-based df 
stations at considerable distances. 

Power for the transmitter is supplied by an 18-volt 
battery pack which is designed to provide the rated 
power for at least 72 hours at 25°C or reduced power for 
48 hours at O°C. 

The transmitting set will continue to transmit at 


AN/TSW-7A Transportable Air 
Traffic Control Tower 


The AN/TSW-7A is a tactical mobile air traffic control 
system that can convert an unprepared Clearing into an 
instant airfield. 

The AN/TSW-7A can be operational within half an 


from rf sources and perform specific programmed 
output blanking signals for up to 32 receivers. 
The routing of input to output channels is fully 
programmable via a 24 x 32 matrix. Leading edge 
reduction, trailing edge extensions and fixed pulse 
widths can also be programmed to give the AIBU 
adaptibility to varying compatibility requirements. The 
unit has 32k words of eeprom (connector program- 


reduced power until the battery discharges completely 
giving about 20 per cent more time than the figures 
above indicate. Modulation of the transmitter is 
automatic and by internal means only. When the 
transmitting set antennas are erected and the power 
switch turned on, tone-modulated radio signals are 
automatically transmitted in all directions in both the hf 
and uhf bands. Separate solid-state transmitters are 
provided for the two frequencies. A single modulator 
provides the tone modulation for both carrier signals. 
The transmitters also share common battery pack and 
voltage regulator circuits. 


TECHNICAL SPECIFICATION 

Frequencies: 8.364 and 243MHz simultaneously 
Power output, average rf, each transmitter: 500mW 
(approx 25°C for 72h minimum) 

250mW (approx 0°C for 48h minimum) 

Antenna height 

uhf: 0.3m 

hf: 2.9m 


hour of arrival on site when operated from the back of 
standard military 2%-ton trucks. It can also be 
transported by cargo aircraft, helicopter, ship or rail. 
The tower accommodates three controllers and a 
supervisor. Its equipment complement includes ten 
transceivers in the hf, vhf (am and fm) and uhf bands; a 
telephone system; meteorological instrumentation and 
signal light guns. 


mable) and 16k words or ram. The central processor 
meets MIL-STD-1750A and a dual protocol (MIL- 
STD-1553/1553B) bus interface is provided for com- 
munications with the AIBU. The unit measures 125 x 
225 x 150mm and weighs 5kg. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


Battery power, nominal: 18.2V dc approx, 200mA 
(4.55W) 

Range (typical) 

uhf: 160nm with search aircraft at 9000m using military 
adf receiver. Varies with time of day and terrain 
Temperature range 

operating: -40 to + 55°C 

storage: -62 to + 55°C 

Altitude: 12,000m 

Diameter: 152mm 

Length: 406mm 

Weight 

incl all components: 6.8kg 


Manufacturer 
Lapointe Industries Inc, Somers, Connecticut. 


STATUS 

In production for the US Army. Other configurations of 
the basic AN/TSW-7A system are currently operational 
with the US Air Force, Air National Guard and in several 
other countries. Six units were ordered in 1987 bringing 
the.total to over 50. 


Manufacturer 
GE Automated Systems, Burlington, Massachusetts. 


AN/TSW-7A fitted on rear of truck 


AR-700 Airborne/mobile 
Instrumentation Recorder 


The AR-700 is an intermediate band or wide-band 11 
multi-channel recorder designed for airborne or other 
stringent environmental installations such as ground 
vehicles, shipboard and transportable shelters; it has 
also been used on some test torpedoes. The unit is 
constructed in accordance with MIL-E-5400, uses 
servo-controlled time base stabilisation, and can be 
electrically switched over a range of six tape speeds 
ranging from 4.7 to 152.4cm per second. 

Up to seven channels of record electronics are 
provided on machines using 1.27cm tape and up to 14 
or 28 channels for machines using 2.54cm tape. 
Changeover from one tape width to another can be 
accomplished in the field. The AR-700 handles both 26.6 
and 31.7cm reels, the latter having a tape capacity of 


ASCL Advanced Sonobuoy 
Communication Link Radio 
Receiving Set (AN/ARR-78(V)) 


ASCL (AN/ARR-78(V)) is designed to satisfy the most 
demanding current and future asw requirements. The 
20-channel receiver is claimed to significantly expand a 
platform's asw capability to process sonobuoy signals. 
Each receiver channel is commanded to any frequency 
in the current and extended sonobuoy band. Each 
demodulated output is fully compatible with existing 
asw signal processors and with new computer pro- 
cessors such as the advanced Proteus. The main units 
of the ASCL are the AM-6875 vhf rf preamplifier, the 
R-2033 radio receiver, the C-10126 indicator control 
unit, the ID-2086 receiver status indicator, and the 
C-10127 receiver control unit. 

The standard R-2033 configuration is 20 receiver 
modules. Other configurations are available. 


STATUS 

First production contract for P-3C and S-3B craft in 
1982. The latest for 91 systems, awarded in 1986. Also 
configured for P-3C (Update 1V) and LAMPS 111. Anew 
version — ASCL1V — is in development for helicopter 
applications requiring simultaneous reception of sig- 
nals from 4 sonobuoys. 


TECHNICAL SPECIFICATION 

Frequency range: extended vhf 

Receivers: 20 (16 acoustic/4 auxiliary) 

Number of channels: 99 per receiver 

Audio output 

analogue: 2V rms balanced 

monitor: 50mW, 300 ohm 

Power supply: 115V ac +10%, 380-440Hz, 3-phase, 
500W; 18-32V dc, 7W; 26.5V ac +10%, 400Hz, 5S0W 
Temperature range: -40 to + 55°C 

Altitude: 9000m 
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2194.5m for 12 hours of record/playback time at 4.7cm 
per second. The machine is lightweight and easy to 
carry. A 14-track unit, for example, weighs only 21.7kg. 

AR-700 also features a closed loop capstan design, 
servo-controlled concentric reel drive, and a fast- 
response capstan servo. The machine is designed for 
remote-control operation and for remote sequential 
operation of two units for applications requiring 
uninterrupted recording. 

A wide selection of recording electronics is available, 
while for extremely high density digital applications, 
configurations up to 48Mbits/s are available. 


STATUS 
In service in the AH-64 helicopter and the MK48 ADCAP 
torpedo programmes. 


Manufacturer 
Ampex Corp, Redwood City, California. 


AR-700 instrumentation recorder 


ASCL 


Shock: 15g 
Vibration: +29, 9-500Hz 


OPERATIONAL SPECIFICATION 
Environment: MIL-E-5400, Class |A 
Emi: to MIL-STD-461A 


Manufacturer 
Hazeltine Corp, Greenlawn, New York 
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CMS-80 Cockpit Management 
System 


The CMS-80 cockpit management system is designed to 
reduce aircrew workload and cockpit equipment and to 
cut avionics weight while increasing aircraft versatility 

The basic cockpit configuration consists of a remote 
read-out unit (rru), control display unit (cdu) and a bus 
sub-system interface unit (bsiu). The flexibility of design 
allows for reconfiguration to meet specific user 
requirements 

Nav/com radio frequencies can be preset into the 
system before take-off. The pilot simply calls up 
frequency changes through touch control as they are 
needed during the mission. Manual frequency entries 
can also be made en route by using a numeric 
keyboard 

Acrtis an integral part of the cdu. The basic CMS-80 
presents eight lines of information with more than 100 
characters of variable sizes and shapes in a small 
viewing area with low heat output. The crt also gives 
readability in any light, is PVS-6 night vision goggle 
compatible, and is constructed to withstand high 
vibration and variable temperature and humidity 
conditions, 

Four crt lines have a push-button or line key on both 
sides of the screen. The line keys serve multiple 
information functions, depending on the mode and 
display on the crt. 

The cdu is a shared information display plus crt 
scratchpad. It has a touch-control numerical keyboard 
and dedicated function keys. Frequencies can be 
entered on the scratchpad, checked and corrected, 
before entry into the CMS computer. 

An optional rru can be installed in the cockpit to give 
a head-up display of active transceiver tuning and 
emergency status. Alternate rrus can be tailored to 
individual cockpit requirements. 

CMS-80 meets the need for high mission survivability 


Direct Air Support Central 
AN/TSQ-—155(V) 


The direct air support central (dasc) is designed as a 
tactical communications system for battlefield appli- 
cations. The shelter is ruggedised for transport by air, 
helicopter or truck and éan be set up and operational in 


and system redundancy with a cockpit configuration 
consisting of two cdus and two bsius. The configuration 
enables control of all essential avionics from either of 
two cockpit positions and includes dual redundant 
MIL-STD-1553B wiring in the airframe to ensure full 
operation, even in the event of a direct hit or a major 
sub-system failure. In the unlikely occurrence of total 
system failure, sub-systems will remain active on the last 
used entry and can be switched through a separate 
function for emergency back-up. 

The system is versatile enough to accommodate 
three cdus, two bsius and several rrus. 

The CMS-80 is designed to accommodate a wide 
range of additional avionics. The addition or change of 
plug-in modules in the sccs can provide control/display 
for additional or different com units, marine remote area 
approach, landing systems, chaff dispensers, weapons 
management, instrument landing systems, aircraft 
performance monitors and ecm/esm systems. Control 
of other avionics functions can be added such as 
doppler, gps, omega, inertial and rnav. 

Besides the ability to handle all current avionics, the 
bsiu of the CMS-80 is designed to accommodate pilot's 
night vision systems, target acquisition designation 
systems, weapons display and weapons management 
systems, navigation and map displays, global position- 
ing system, data loading and automatic target hand-off 
systems 


STATUS 

Versions of the CMS-80 system are currently in 
production and in service on US Coast Guard C-130s 
and HU-25A maritime patrol aircraft. The system 
entered service in the US Coast Guard HH-65A search 
and rescue helicopters towards the end of 1982. The 
CMS-80 system is also in service on the US Air Force 
A-10, and the system introduced the MIL-STD-1553B 
multiplex bus to the US Air Force KC-135 tanker fleet 
and the FB-111 fighter/oomber. The US Navy and 
Marine Corps are using the CMS-80 in_ their 
VH-3D/VH-60 helicopters, as well as the OV-10D. The 
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CMS-80 cockpit display unit 


US Army CH-47D, JOH-58, AH-64A Apache and UH-60 
Hellfire helicopters are fitted with the CMS-80. 

In 1987, Rockwell won a $5.5 million contract to 
supply 13 shipset derivatives of the CMS-80 for 
installation aboard US Marine Corps helicopters, 
including the H-446, the AH-1 and the H-53E. 


Manufacturer 
Rockwell International, Collins Government Avionics 
Division, Cedar Rapids, lowa. 


one hour. The unit provides up to 14 operator 
communications positions with 2 status board/control 
operator positions. There are three large scale commu- 
nal status boards. An operator can access up to 24 
different radio nets and monitor up to 15 radio nets 
simultaneously. The dasc has 36 station intercom 
facilities, conference capabilities, digital and analogue 
telephone line terminations and a five line telephone key 


Dasc training facility 


F.7A Air Traffic Control Tower 
Module 


The F.7A is a self-contained transportable air traffic 
control (atc) tower providing all required atc functions 
under visual flight rules (vfr) conditions. It is designed 
for fixed and semi-fixed applications at or near an 


airfield and has been constructed to a size suitable for 
transportation in a C-130 aircraft, truck or train 

The standard module has two controller positions, 
but the basic structure has been designed to accommo- 
date up to three controllers and one supervisor. The 
system provides hf/ssb and vhf/am ground-to-air 
communication, and vhf/fm or uhf/fm two-way mobile 
communication. Options such as vhf/df can be added. 


system, It is compatible with TA-838, SB-3614, radio mux — 
and facsimile equipment. 


STATUS 
In use with the US Marine Corps. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama. 


F.7A atc tower 


The tower module is designed to operate in tropical 
grasslands or at altitudes up to 3000 metres. It will 
withstand winds up to 200km/h and resist earthquake 
forces encountered in seismic zone number three. 


Manufacturer 
NAPCO International Inc, Hopkins, Minnesota. 


I-1248A High-speed Digitiser 


The |-1248A high-speed digitiser enables the user to 
sample input signals with any one of four analogue-to- 
digital converters and store the sampled data ina2 x 
10® bit solid-state memory or on IBM-compatible 
magnetic tape. The stored data can be recalled and 
played back via a digital-to-analogue converter for 
non-real-time observation dnd analysis. The data 
stored on magnetic tape can also be provided to a 
computer for processing and analysis. The model 
|-1248A is useful for directly observing and processing 
such wide-band signals as are found in spread- 
spectrum communication, telemetry and radar. 

Two primary operating modes are provided: the 
Snapshot mode and the continuous mode. In the 
snapshot mode the input signal is digitised with either 
one, four, six, or eight bits of resolution at selectable 
rates up to 100MHz for one and four bits, 50MHz for six 
bits, and 16.67MHz for the eight-bit conversion. Both the 
sample rate and number of samples recorded can be 
varied for each block of data. The snapshots are 
recorded on magnetic tape in IBM-compatible format in 


Man Portable Public Address 
System 


The man portable address system is designed to 
alleviate troop communication problems during nu- 
clear, biological or chemical warfare. The equipment 
comprises a self-contained speech amplifier with a 


MCC540 Meteor Burst 
Communications Terminal 


The MCC540 is a complete stand-alone meteor burst 
communications terminal with an 8000 character 
message buffer, on-line editing, an RS-232C interface 
port and battery back-up. The operating frequency is 40 
to 50MHz. 


Model 400 Integrated 
Communications Switching 
System (ICSS) 


The model 400 ICSS is available in two versions — the 
digital militarised 400-DM and the digital secure 
400-DS. Both offer fully integrated air/ground and 
ground/ground communications. 

The model 400-DS is a low-cost, secure voice 
switching system suitable for red/black, strategic 


Multi-purpose Electromagnetic 
Environment Simulator (MEES) 


The MEES system was designed by Martin Marietta as 
an in-house test device/design tool. 

The system generates the dynamic microwave 
environment that would be seen by a sensor operating 


MX-—427 Retransmit Station 


The MX-427 is a self-contained, remote-controlled 
retransmit station for the VRC-427 vehicular radio 
system. It uses the EM 600 generator and the OA-254 


Personnel Location System 


The personnel location system is designed to enable 
downed aircrews to be located at distances of up to 100 
nautical miles with an accuracy of 15.2 metres. This 
system will allow search aircraft to fly at any altitude and 


the order in which they were taken. The playback and 
analysis of recorded snapshot mode data can be 
performed off-line by use of a computer or it can be 
performed in non-real-time by recalling selectable 
snapshots from the magnetic tape and providing the 
data to the built-in digital-to-analogue converter at 
selectable rates. 

In the continuous mode the input signal is sampled 
continuously at selectable rates with a maximum of 
60.6kHz for four-bit and 30.3kHz for six- and eight-bit 
resolution 

The sampled data is recorded on IBM-compatible 
magnetic tape. The analysis of the recorded continuous 
mode data can also be performed off-line by computer 
or by playing back the recorded data through the 
built-in digital-to-analogue converter. 


STATUS 
Each system built to order with several already in 
service. In production since 1976. 


Manufacturer 
Ultrasystems Defense & Space, Sunnyvale, California. 


snap-on microphone for the protective mask. It is 
fabricated in linear polythene and all internal electrical 
parts are constructed to withstand combat conditions 
in all weathers. The system gives clear loud speech at 
distances up to 80 metres whilst wearing protective 
clothing. The unit operates from a re-usable 110/220 
volts ni-cad battery which provides up to 10 hours of 
communication. 


TECHNICAL SPECIFICATIONS 

Receiver sensitivity: -121dBm 

Data bit rate: 2-5kbits/s 

Power output: 300W 

Power supply: 110V ac, 28V dc (back-up) 
Transmit buffer: 6000 characters 
Receive buffer: 2000 characters 


defence, intelligence gathering and air range appli- 
cations. Security features include access controls, audit 
trails and fibre optic links. 

The model 400-DM is suitable for tactical, mobile 
shelter and shipboard communications. It conforms 
fully with MIL-STD-883B, MIL-STD-188-100, and MIL- 
STD-810C. 

Both versions have non-blocking voice and data 
switching up to 64kbits and support remote networking 
and tandem switching with standard interfaces. Ca- 
pacity is 480 ports with 0.9999 availability. Full PBX 
features with unlimited conferencing and built-in crypto 


in a user-specified arena. A scenario, modeled off-line 
by computer, calculates a time sequence of commands 
for the simulator hardware and then stores the 
sequence on digital magnetic tape. This pre-pro- 
grammed tape is read into the simulator interface at a 
rate commensurate with real-time operation, and 
controls the generation of the desired electromagnetic 
environment. 

The MEES system uses plug-in modules to cover the 


broadband vhf antenna. The CMX-427 control unit 
provides plain text retransmission utilising the radio's 
integral 150Hz tone squelch detector system. Voice 
scrambling can be used so long as the 150Hz tone 
is transmitted. For digital 16kbits/s operation, the 
CMX-427 is replaced by the MX-9331A. 


in bad weather during a rescue mission. Using standard 
blade antennas and a 70mm high control unit which 
replaces the aircraft's fm radio, the unit can be fixed to 
utility type combat helicopters in 30 minutes and 
requires no calibration. The system works in conjunction 
with the survival radio transceivers carried by crew 
members. In addition to positioning, the system allows 
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STATUS 
Under test by US Army. 


Manufacturer 
AudioPack Sound Systems, Cleveland, Ohio 


Additional memory (optional): 16,000 characters 
Temperature range 

standard: 0 to +50°C 

optional: -30 to +60°C 


Manufacturer 
Meteor Communications Corp, Kent, Washington 


interfaces KY-58, KY-57 and KY-68 are standard on 
both models. Power requirements for a six position 
system are 5/70 watts with nominal inputs of 120/240 
volts ac or 24/32 volts dc. The unit weighs less than 
338kg for a six operator system. 


STATUS 
In use with US military. 


Manufacturer 
Denro, Gaithersburg, Maryland. 


frequency range from 2 to 12.4GHz in octave bands. The 
frequency range of a specific test can cover up to three 
bands simultaneously, or one frequency band with a 
higher sensitivity emitter environment. MEES is built to 
be moved easily and inexpensively to a customer's site. 


Manufacturer 
Martin Marietta Information and Communications 
Systems, Littleton, Colorado. 


Manufacturer 
Cincinnati Electronics Corp, Cincinnati, Ohio 


voice communication between the aircraft and the 
distressed crewmen on the ground 


STATUS 
Development contract placed with options to purchase 
630 units through 1992. 
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Manufacturer 
Cubic Corp, San Diego, California 


Personnel location system 


System Trainer and Exercise 
Module (STEM) 


The STEM simulator provides realistic radar target and 
communications simulation capabilities for ground 
radar/weapons controllers within the tactical air control 
system (tacs). The current model includes commercial 
off-the-shelf computers, peripherals and displays which 
are combined with a STEM video generator and 
computer programs. Simulated operational scenarios 
and exercises include training in various air threat and 
navigational assistance control situations. STEM has 
the ability to simulate up to 2400 pre-programmed 
flights per exercise and to display up to 200 flights 
including 50 dynamic flights at any time during 
an exercise. Up to eight STEM systems can be 
interconnected through data links to perform wide area, 
multiple radar training scenarios. Exercises can be 
recorded for playback and analysis. 


STATUS 

Developed under contract with the USAF Systems 
Command. Seventeen production systems delivered 
Currently deployed in US and Europe. Fully nomencla- 
tured and in US Government inventory 


Manufacturer 
GTE Government Systems Corp, Needham Heights, 
Massachusetts. 


STEM console 


STOF II Standard Tactical 
Operations Facility Automated 
Staff Message Processing Central 
(ASMPC) 


This third and latest generation of the Standard Tactical 
Operations Facility (STOF Il), was developed from the 
AN/TYC-16 and STOF |. The man-machine interface 
and human engineering aspects were of prime concern 


Trident Submarine Integrated 
Radio-room Simulator 


Following RCA's $24.6 million contract issued in 
April 1979 for the construction and supply of four 


User Readout Simulator (UROS) 


The user readout simulator (uros) is designed to provide 
a method for training soldiers or marines on the PLRS 
user readout device. Through the extensive use of 
software and 16k of read-.only memory, the uros 
simulates messages being transmitted to and received 
from a master unit 
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when developing STOF ll. There are now three 
workstations within an S-280 shelter. The entire system 
has been designed to meet NACSEM 5100 Tempest 
Criteria. Intelligent, portable workstations can be 
transported to the field or used in garrison for 
day-to-day operations. Staff personnel are able to 
prepare messages in much less time than it took to hand 
write, co-ordinate, type and correct a DD-173 message 
form. A complete set of C* user aids allows for 
implementation of the dispersed command post con- 
cept and facilitates informal staff co-ordination. 

The STOF Il has simplified preparation and trans- 


fully-equipped radio rooms for US Naval Trident ballistic 
missile submarines, the company is designing and 
building a $4.8 million operator console trainer and a 
maintenance trainer, together with related computer 
programs. The trainers will simulate the basic Trident 
radio room with computers used to portray operation of 
the actual equipment. 


The software in the uros emulates the PLRS master 
unit. Only correctly formated messages are processed 
The uros display is identical to that of the actual PLRS 
user readout device 

Since the uros is a stand-alone training device, radio 
communication is not necessary for its operation 

The uros provides a platoon leader with the capability 
of assembling designated personnel in a unit classroom 
and conducting training for operation in a PLRS 


mission of an intelligence summary, situation report, air 
tasking order or other lengthy, recurring reports 
with system prompts, fill-in-blanks and work files of 
previously transmitted messages. STOF ll contains 
provisions for interfaces with other terminals such as 
the SST, AN/UGC-74, AN/UGC-129, or other teletype 
terminals and workstations. 


Manufacturer 
Martin Marietta Information and Communications 
Systems, Littleton, Colorado. 


Manufacturer 
RCA Government Communication Systems Division, 
Camden, New Jersey 


environment. Soldiers and marines can operate the 
uros and learn the complete PLRS message set. 


STATUS 
Over 300 units delivered to the US Department of 
Defense 


Manufacturer 
CMC Electronics Inc, Eatontown, New Jersey. 


VCU5137 Voice Control Unit 


The VCU5137 voice control unit is claimed to be the first 
militarised unit employing continuous speech. 

It provides for a 150-word (plus) recognition vocabu- 
lary with 100 words set aside for vocal response. It 
requires a maximum of three training passes. The unit 
has provisions for using syntax in command protocols. 
Application of up to 25 syntax levels, each containing as 
many as 25 words, can be supported. Voice recognition, 
in many cases, can perform functions normally 
accomplished by switches, rotary controls or keyboards 
to augment many of the manual responsibilities found 


Voice Command Set (VCS) 


The voice command set (vcs) provides speech recog- 
nition and synthesis functions for tactical military 
platforms. The vcs is intended as a supplemental means 
of command and data entry in hands- and eyes-busy 
situations. It recognises isolated words and _ short 
phrases in a speaker-dependent mode in high noise 
environments, and reports recognition results to the 
host via MIL-STD-1553 i/o. 


STATUS 
A brass-board model passed safety-of-flight testing in 


in high work-load conditions requiring simultaneous 
use of both hands. The continuous speech voice 
control unit now provides the pilot with the capability to 
control sub-system functions using his natural speaking 
voice 


STATUS 

In service with US Air Force and NASA. A second 
generation VCU to be introduced in late 1988 with 
improved vocabulary and response time, and smaller 
size. 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama 


VCU5137 voice contro! unit 


1985 and has been flight tested in the F-16 advanced 
fighter technology integrator 

The ves is being redesigned with a more advanced 
architecture using a MIL-STD-1750A processor, 


TECHNICAL SPECIFICATION 

Recognition vocabulary: 100-200 words 

Synthesis vocabulary: 125s of speech 

Recognition accuracy in noisy environments: 95% at 
85-112dB spl 

Rapid recognition response: <0.25s 

User programmable syntax: 25 nodes, up to 50 
words/node 

Volume: approx %/, atr (brass-board version) 


Voice Communications 
Distribution System 


The voice communications distribution system (vcds) 
provides a network of voice communications that can 
be configured to tactical requirements of the Advanced 
Tactical Air Command Centre and other similar 
communication programmes. A vcds is housed in 
a rugged transportable, environmentally-controlled 
shelter which can be deployed in the field by truck, rail or 
helicopter. 

The actual equipment configuration is flexible, and a 
typical set-up could comprise a digital voice switching 
system, communication interface units, recorder/ 
reproducer unit, along with operator contro! units, 
external transmission and power interfaces. The vcds 
features selection of radio channels, common user 
telephone trunks, direct access phone lines, selective 
monitoring of 40 radios, direct access lines and 
intercom channels, conference facilities, direct digital 
pcm or two/four wire e and m trunk interface and touch 
sensitive display and entry screens for operator use. The 
total equipment less the shelter weighs 225kg. It is 
compatible with KY-58 and KY-5 comsec gear. 


VS-—9000 Voice Storage System 


The VS-9000 is a compact voice recorder and storage 
system for military tactical reconnaissance applications. 
Its digital technology is said to provide significant 
advantages over analogue units. 

The system enables an operator to monitor, record 
and recall an adversary's voice messages quickly and 
precisely. Unlike some other recorders, it allows a 
voice transcriber immediate access to an intercepted 
message. There is no waiting for a tape to stop 
recording or rewinding, or queueing for access to the 
system. 


STATUS 
Announced in late 1985. 


Manufacturer 


GTE Government Systems, Western Division, Mountain 
View, California. 


VS-9000 voice storage system 


STATUS 
Under development for US military applications 


USA/MISCELLANEOUS 


705 


Power supply: 115V ac, 400Hz (adaptable to 60Hz) 
Weight: 17.6kg 


Manufacturer 
ITT Defense Communications Division, Nutley, New 
Jersey, 


Manufacturer 
SCI Technology Inc, Huntsville, Alabama 
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Australian Army Communications 


Until the mid 1970s Australia subscribed to a policy of 
forward defence which involved contributing to larger 
allied forces operating in South-east Asia. Its involve- 
ment in South Viet-Nam in particular led to a 
preponderance of vhf manpack radios for forward area 
command and control, with a mix of tactical and 
commercial equipments providing multi-channel voice 
systems at the rear. Very little use was made of tactical 
hf, and in-theatre telegraph circuits were predominantly 
fixed. Telephone services were insecure and both 
telephone and telegraph circuits were manually 
switched. 

The change in government policy to one of mainland 
defence and greater self-sufficiency has led to changes 
to operational doctrine and communications required 
to support these changes. Its forces must now be 
capable of sustaining operations over terrain which 
includes arid desert, tropical rain forest, rolling plains 
and mountainous regions. Communications support 
must be able to be deployed rapidly and maintained 


over large distances in regions with poor and 
sometimes non-existent physical communication 
systems. 


This policy change immediately highlighted inad- 
equacies in the Army's holdings of vhf and hf (manpack 
and vehicle-mounted) combat net radios (cnr), and an 
almost non-existent capability to provide long-haul 
voice and telegraph circuits. Inadequacies in the cnr 


Systems 


AUSTRALIA 


assets lent impetus to Project Raven, and the need for 
widely dispersed deployments led to a requirement for 
an hf trunk system which will be met by the Hiport and 
Medport programmes. The long-term requirement for a 
digital, automated, field network has led to the raising of 
Project Parakeet as a system for the 1990s. 

Hiport and Medport consist of commercial transmit- 
ters, receivers and ancillary equipment which have been 
shockmounted and housed in shelters. The equipment 
is being produced by Racal Australia and entered 
service during 1984-85. 

As an interim solution to filling a void in the total 
system, a number of measures have been taken. The 
trunk portion of the interim solution has been met by the 
introduction into service in 1977 of the Canadian 
Marconi AN/GRC-103 uhf radio relay and associated 
multiplexing equipments. To meet interim switching 
requirements, two separate projects were undertaken 
by Siemens Industries in Melbourne and the Defence 
Research Centre to militarise commercial systems. 
These projects led to the development of the Field 
Automatic Telephone Switch (FATS) and Field Auto- 
matic Message Switch (FAMS). 

FATS is a ruggedised version of the Siemens 150-line 
private automatic branch exchange mounted in a 
medium shelter. FAMS is a software-based, store-and- 
forward switch, based on the Interdata 7/32 mini- 
computer. The switch is mounted in a medium shelter 
with an associated shelter containing three Teletype 
Model 40 terminals. Both FATS and FAMS were 
successfully fielded during Exercise Kangaroo 3 in 1979. 


Defence Integrated Secure 
Communications Network 
(DISCON) 


The DISCON project is one of the largest ever 
undertaken by the Australian Department of Defence in 
the communications field. It involves the development of 
an integrated digital strategic network that provides for 
secure switched communications in voice, facsimile, 
telegraph and data between major headquarters and 
defence bases in Australia. The complete project, 
scheduled to be completed in late 1990, was orginally 
expected to cost about A$200 million. 

The new DISCON system will replace the existing 
Defence Telegraph Network which is now obsolete. 
The first phase of the DISCON project involves a 
development and test stage, planned to extend for 
about three years, folowed by implementation of the 
network in New South Wales, Victoria, Tasmania and 
Queensland over the following two to three years. This is 
to be followed by a second phase for implementation of 
the network in the remaining Australian states. 

An invitation to register interest in the project was 
advertised by the Australian Government in November 
1981. After evaluation of responses to this invitation, the 
following companies were invited to tender for the first 
phase of the DISCON project: Collins International 
Service Company (CISCO), USA; Computer Sciences of 
Australia Pty Ltd; Ford Aerospace and Communications 
Corporation, USA; GEC Telecommunications Ltd, UK; 
Plessey Australia Pty Ltd; and Sperry Univac, Defense 
Systems Division, USA. These companies were selected 
because of their overall capability in the field of secure 
telecommunications systems, their potential ability to 
meet the stringent security requirements for the 
project, and significant Australian industry participation 
potential. 

Tenders for the first phase of DISCON closed in 
January 1982. Tenders were received from CISCO, USA; 
Computer Sciences of Australia Pty Ltd; Plessey 
Australia Pty Ltd; and Sperry Univac, Defense Systems 
Division, USA. In January 1984 Plessey was selected for 
the first phase under a A$44 million contract. The 
contract for the second phase of DISCON is being let 
after the successful completion of the development and 
test stage in the first phase DISCON contract. Both 
phases are expected to be operational by late 1990. 
Separate contracts will be placed for a_ satellite 
communication enhancement of the DISCON trans- 
mission network, local area microwave radio systems 
and leased PTT (Telecom Australia) digital transmission 
services. 

Australian 


industry participation in DISCON is 


The trunking system is currently being enhanced by 
the procurement of a pcm cable system and the 
capacity of the telegraph system was increased in 1984 
with the introduction into service of the Honeywell 
AN/UGC-74(V)3 microprocessor-based _ teleprinters. 
Also, the automatic telephone switching capability was 
extended down to brigade level in 1984 with the 
introduction into service of the GTE Sylvania SB-3614 
automatic switchboard. 

Success with FATS and FAMS has led to similar 
projects being undertaken for the development of a 
Small Automatic Message Switch (SAMS), a communi- 
cation system Facilities Control (FACON) and -a 
Field Communication Centre Terminal (FCCT). These 
equipments are all planned for introduction into service 
during the 1980s, 

SAMS has been developed to prototype stage by the 
Defence Research Centre. It is based on the Intel 8085 
microprocessor and will be mounted in a medium 
shelter. FACON is being developed by Rockwell-Collins 
in Melbourne and comprises a number of military and 
commercial equipments mounted in a medium shelter. 
Both small and medium versions of the FCCT are 
planned for development. 

In addition to these projects, the Army has introduced 
a communications system into service for the long- 
range patrolling, surveillance roles and other special 
forces activities. There are also a number of projects in 
progress in the specialised roles of air support, 
electronic warfare and tactical automatic command 
and control systems. 


DISCON system integration facility 


designed to introduce new capabilities and skills into 
the Australian electronics and computer industries, 
which will add to Australian industry capability for 
ongoing defence support. The total level of Australian 
industry participation over the two phases is expected to 
be at least 50 per cent, with a minimum of 40 per cent to 
be achieved in the first phase contract. 

Implementation of the DISCON project will provide a 
secure, survivable communications network to support 
strategic operations, relying on computer-controlled 
digital switches using distributed microprocessors. The 
system will be based on the Plessey Multi Role System 
(MRS) (see separate entry). These switches will provide 
comprehensive facilities for subscribers within local 
areas and across the network. 

The system will provide defence strategic communi- 
cations by means of a network of trunk and area 
switching centres interconnected by trunk groups. 
The switches will be operated plesiochronously from 
independent high-stability frequency standards, digit 
integrity being maintained by the use of traffic buffers 
between the switches. Users from remote sites will be 


multiplexed and connected via loop groups. A major 
part of the trunk and loop group bearers is to be 
provided by Telecom Australia. 

The terrestrial transmission network will also include 
digital microwave radio systems to provide an alterna- 
tive loop access path from key user locations to the 
switching centres in each region. 

Satellite transmission links will be provided under the 
DEFAUSSAT project which will establish a fully meshed 
digital transission network between the DISCON 
switching centres and provide loop access from key 
locations. An agreement has been signed with AUSSAT 
Pty Ltd., to lease a transponder on the Australian 
national satellite system and up to 10 fixed earth 
stations are envisaged. Two transportable earth 
stations are also to be procured to provide for satellite 
links from DISCON to deployed land forces in Australia. 

The first phase of DISCON covers three switching 
centres in three separate regions, interconnected by 
2Mbits/s Telecom Australia digital bearers and backed 
by defence-owned hf links. Major user sites contain 
multiplexers to which are connected both local and 


remote terminals. Major sites will be connected 
via 2Mbit/s digital bearers except when low traffic 
aggregates only require 72kbit/s Datel links. To 
increase survivability, it will be possible to tandem 
multiplexer installations. 

Provision is also being made for back-up defence- 
owned hf links for essential user message terminals 
which will be dual homed onto different switching 
centres for enhanced survivability. 

The system has EUROCOM operational and technical 
characteristics. It will use 32kbits/s digital channels 
for voice traffic and all internal switching. System 
management facilities will be provided, including real 
time supervision and control of the equipment at major 


Project Parakeet 


The aim of Project Parakeet is to introduce, in the early 
1990s, a highly mobile, multi-channel radio system for 
army field operations. The Australian Army announced 
its intention of acquiring equipment and assistance in 
the management and integration of the various 
elements of the system from Australian industry. 
nvitations to register interest as a prime contractor 
in the project were issued by the Department of 
Administrative Services in August 1981. 

Two study contracts were also awarded in 1981 to 
nvestigate the feasibility of incorporating hf trans- 
mission links into the proposed wide-band system. 
These studies have now been completed. Both study 
contractors concluded that, while technology exists to 
ntegrate hf transmission, the voice quality and 
intelligence is still not of an acceptable standard. In view 
of the fact that much research and development is 
being carried out throughout the world to improve hf 
transmission quality, within the time-frame of Parakeet, 
it should be possible to achieve the goal of full 
integration of hf into the proposed system. 

The first significant phase of the project was a 
detailed definition of the system. Three competitive 
contracts were awarded in June 1983 for this purpose. 
The value of each was approximately A$1 million, and 
companies receiving the contracts were Amalgamated 
Wireless (Australasia) Ltd, Plessey Pacific Defence 
Systems Pty Ltd and Racal Electronics Pty Ltd. All 
contractors had to demonstrate an ability to carry out 
the prime contract role in later stages of the project. 
Following the completion of the system definition phase 
in August 1984, Racal Electronics Pty Ltd was appointed 


sites, the central control of the system and the long-term 
analysis of system performance. 

Users will be able to have either common or 
exclusive-user facilities, operating in voice, facsimile, 
telegraph or data modes, depending on the capabilities 
of their terminal equipment, data rate capacity and 
facility entitlement. Voice traffic will be transmitted at 
32kbits/s using the EUROCOM D/1 standard cvsd 
method of analogue-to-digital encoding. It is planned 
that data will be transmitted via either an X25 standard 
packet switching network or on a point-to-point basis 

A typical switching centre will comprise an integrated 
digital switch, a management information unit, control 
terminals, a comsec control system, a nodal control 


prime contractor in September 1985. The initial phase is 
equipment definition (worth about A$6.5 million) 
followed by development and trials. The contractor's 
major task will be to co-ordinate the many facets of the 
project and assume responsibility for system integration 
and eventual hand-over to the Army in the early 1990s of 
the complete operational system. Total value of 
Parakeet contracts to Racal are expected to be around 
A$200 million at 1986 prices. 

The Racal solution provides a secure, automatically- 
switched digital communication system for voice, 
telegraph, data and facsimile traffic for the command 
and control of military operations. The heart of the 
system is the wide-band duplex trunk network which 
interconnects the major headquarters of the field 
forces. This trunk network consists of digital circuit 
switches at trunk nodes linked by uhf radio relays to 
form a meshed-grid structure. Subscribers in the 
headquarters gain access to the trunk network through 
time division multiplexers at the access nodes. The trunk 
network will operate to EUROCOM standards. 

Each headquarters will be equipped with a message 
centre for common-user telegraph services, working 
through automatic  store-and-forward message 
switches. Data traffic, originating mainly from the 
automated command and control facilities 
(AUSTACCS), will be processed through the network by 
four packet switches. System control of the network will 
be exercised at four levels, ranging from equipment 
control to resource management. There will be a high 
degree of automation of the system control functions 

The trunk network will be interfaced to satcom and 
tropospheric radio links for long- and medium-range 
connections in the rear areas, and with remotely- 
deployed elements of the field force. In addition there 
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facility and terminal, multiplexers and interfacing 
equipment. Encryption facilities will be collocated. The 
integrated digital switch will comprise circuit and 
message switching processors, loop and trunk access 
and switching elements, together with associated mass 
data storage and the station clock. Transmission 
systems will use line-of-sight microwave radio, optical 
fibres, satellite and PTT channels as the main bearers 
Troposcatter and hf radio links can also be integrated 

Users will gain access via a DISCON digital terminal 
Standard terminals include a wide-band digital voice 
terminal providing voice and switched facsimile facili- 
ties, digital facsimile terminals and telegraph terminals 
in standard or specialised message form. 


will be an overlay of hf radio links for initial deployment, 
step-up and back-up purposes. The integration of 
narrow-band hf links with the wide-band trunk network 
is a feature of the system design and one which is vital to 
the widely dispersed nature of operations in Australia 

Combat forces will be able to connect to the Parakeet 
system by vhf combat radio links into a combat net radio 
interface at each access node. 

All circuit switching, multiplexing and uhf radio 
equipment will be installed in wheeled vehicles. 
Other equipment will be installed in truck-mounted 
transportable shelters. The main elements used at trunk 
and access nodes will be the switch vehicle, radio relay 
vehicle and multiplexer vehicle. 

The switch vehicle primarily houses one eight-port 
digital switch and two uhf multi-channel radios. The 
switch can reconfigure its ports automatically to 
operate in either the trunk or access role. The radio 
relay vehicle houses three uhf multi-channel radios 
which are connected to an associated switch vehicle to 
provide trunk lines to other nodes. The radio vehicle can 
be used in a repeater role if an extended link is required 
between two nodes. Access for up to 60 subscribers is 
provided by each multiplexer vehicle. Fibre optic cable is 
used to connect the multiplexers to the associated 
switch vehicle. Subscribers connected to the network 
will be provided with a wide range of services and 
facilities 
Major sub-contractors to Racal are the two Nor- 
wegian companies Elektrisk Bureau (EB) and Standard 
Telefon og Kabelfabrik (STK). They will provide switches 
and multiplexers derived from the the Deltamobile 
system which is entering service with the Norwegian 
Army. 


Project Raven 


Project Raven will provide the Australian Army with a 
fully integrated tactical radio network of hf and vhf 
radios incorporating eccm capabilities. The project has 
four stages: target study, project definition, equipment 
development and manufacture. 

During 1977 and 1978 three Australian companies 
(Racal Electronics, Rockwell Collins and a consortium 
led by Standard Telephones and Cables) carried out 
the first-stage target studies. In 1980 the Australian 
subsidiaries of the Plessey Company and Racal 
Electronics were awarded identical 14-month contracts, 
each worth about A$1 million, for the second stage 
(project definition). 

In July 1982 Plessey Australia Pty Ltd was selected 
by the Australian Government for the third phase 
(development of the hf radios and ancillaries) of the 
project. Plessey was awarded the contract worth about 
A$7 million following competitive bids from the second 
phase contractors. The hf development stage was 
completed by mid-1985. Development of the vhf radios 
and production is also being undertaken by Plessey. In 
March 1985 Plessey received an A$10.9 million contract 
for the development of the vhf component of the system 
and for the preparation of production facilities. Two 
years later, the company secured an A$350 million 
contract for the supply of nearly 6000 radios. 

The Plessey Raven system contains many features 
drawn from new developments in radio technology. It 
connects with an hf equipment already in production 
and a later development at vhf. The approach to 
electronic warfare (ew) is based on an evolutionary 
basis not available to the designers of first generation 
equipments. 

The operational requirement for the Raven single- 
channel radio system (scrs) includes: a vhf and hf radio 
communications family with as high a degree of 
commonality as is technically possible; the need for 
the system to cater for growth as techniques and 
requirements change, leading to a long in-service life; 
backwards compatibility with existing radio systems, 
forwards compatibility with future comsec systems and 
interoperability with Australia's allies; suitability for 
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Plessey PTR 4400 vhf eccm dual fit vehicle installation 


operational scenarios ranging from internal security 
and civil support operations to major war against any 
aggressor, both within and outside the Australian 
sub-continent; transmission modes of voice, facsimile, 
morse, radioteletype and data; basic, applied and 
growth eccm capabilities to enable the system to survive 
in a hostile ew environment as well as providing effective 
protection against esm during peace and periods of 
tension; and high reliability and ease of maintenance at 


a forward level allowing isolated operations to be 
mounted with an excellent chance of achieving and 
maintaining successful communications 

Plessey has adopted a system building block 
approach which will allow multi-option installations 
without the need for special-to-type hardware. No 
in-service modifications will be required for use of 
add-on modules. In order to achieve volume sales, 
manufacturing and development costs per unit will be 
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kept to a low level and the basic modules (ie 
transceivers and vehicle amplifiers) will be low cost 
units. 

A common system approach has been applied 
throughout. Commonality will be achieved in the 
following major areas: mechanical design, case style, 
mountings and interconnecting cables; plugs, sockets, 
switches, fuses and other electronic components; 
functional layout and controls, to facilitate operator 
training; a full range of common ancillaries to be used 
with both the vhf and hf sub-system; and batteries and 
power supplies. 

The total system is being designed and produced to 
meet the wide span of tactical usage envisaged. The 
system elements will cater for all vehicle, man-portable 
and manpack options required. The architecture of the 
basic elements will allow the radios to be used with or 
without eccm protection, needing no modification. They 
will be capable of use with approved cryptographic 
systems in the process of procurement and the use of 
comsec cover will not significantly detract from 
their clear voice performance. All standards for 
interoperability will be met allowing joint use with the 
radio systems of Australia’s allies. 

The Raven scrs is divided into the following 
sub-systems: communications sub-system (hf, vhf and 
common ancillaries); frequency management facility 
sub-system; and maintenance sub-system. 

The hf and vhf families meet the requirement for 
transmitter/receiver units capable of being made eccm 
resistant by the use of applique units and being 
expanded and configured into clip-in and dedicated 
vehicle fits. In all cases the same basic units will be used 
without modification 


Hf Family Component Parts 


BASIC TRANSMITTER/RECEIVER UNIT 

This is a 20-watt ssb manpack set covering the hf band 
from 2 to 30MHz with free channelised tuning, eight 
preset channels and variable power levels. It has built-in 
basic eccm, harness and remote-control facilities 
together with bite. Capable of being powered from 
primary or secondary batteries or driven from a 24-volt 
de standard vehicle supply, the basic transmitter/ 
receiver is the heart of the hf system and will be 
expansible without further modification to the various 
operational configurations. 


ECCM MODULES 

The applied eccm modules consist of a slow frequency- 
hopping module for voice use and a narrow-band 
spread spectrum unit for passing low speed source 
coded data. These modules can be fitted onto the basic 
manpack transceiver or used as part of a high- or 
low-power vehicle system. 


VEHICLE AMPLIFIER 
This is a 100-watt rf amplifier using the basic manpack 
unit as the driver. 


AUTOMATIC ANTENNA TUNING UNIT 

This unit is capable of matching a wide range of rod and 
wire antennas to the basic transmitter/receiver unit or 
the 100-watt amplifier. 


Vhf Family Component Parts 


BASIC TRANSMITTER/RECEIVER UNIT 

This is a five-watt manpack set covering the frequency 
range of 30 to 88MHz, with free tuning in 25kHz 
increments and eight preset channels, four-step power 
control and jamming indicator. It contains the same 
harness and remote-control facilities as the hf transmit- 
ter/receiver and can be powered by the same supply 
sources both in manpack and vehicle options. The unit 
can pass voice (fm) and wide-band 16kbits/s data, with 
and without the comsec unit. Applied eccm interfaces 
are built-in. 


ECCM MODULES 

Three forms of applied eccm are being provided: 
Automatic steerable null antenna system 

This is suitable for use in static and mobile applications. 
Its response time is such that it can be used in 
combination with the hopping mode if desired, providing 
an extremely robust eccm capability. 

Manually controlled steerable null antenna system 
This is a simpler derivative of the automatic system. 
Small, lightweight and inexpensive, it is suitable for 
use with either static manpack stations or vehicle 
configurations. 

Frequency agile control system 

This will permit any operational configuration to be 
used in the frequency agile mode. The control unit will 
be attached externally to the transmitter/receiver, and 
will be sufficiently small and light for use in manpack 
configurations 


Plessey Raven manpack 


HF 
Command frequency change by 
preset channels 


Basic 


Minimum power level by multi- 
level power control 


Good rx blocking and linearity 


Full interface for applied 
techniques 


Applied Frequency hopping 


In-band spread spectrum 


Burst transmission 
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Steerable null antennas 


VHF 
Command frequency change by 
preset channels 


Minimum power level by multi- 
level power control 


Good rx blocking and linearity 


Full interface for applied 
techniques 


Jamming indicator 


Frequency hopping 


Null steering antennas, manualand _ 
automatic 


Burst transmission 


Modular architecture 
Advanced hopping techniques 


Sincgars compatible hopping 


Plessey eccm concept 


VEHICLE AMPLIFIER 

A 50-watt amplifier meets the range requirements driven 
from the basic transmitter/receiver unit. It operates 
directly into any wide-band antenna system and is 
powered from a standard 24-volt de vehicle supply. The 
power amplifier contains a co-siting unit, allowing 
multiple vhf vehicle installations to be operated with 
typical frequency separations of ten per cent. In the off 
positions the amplifier is bypassed, allowing the basic 
transmitter/receiver 5-watt output to be fed through 
these filters directly to the antenna system. 

The common ancillaries will consist of all items that 
are equally applicable to both hf and vhf families. Items 
specific to the hf and vhf families have been reduced to 
a minimum to increase the overall system flexibility, 
reduce the logistic back-up and maintenance load, and 
reduce cost of development and production. The 
major components of the sub-system are: vehicle 
intercommunication and radio control system (vircs), 
mounting hardware, audio equipment, message trans- 
mission and reception unit, and power supplies and 
batteries. 

A frequency management sub-system is common to 
the hf and vhf sub-systems and will provide a total 
frequency selection and distribution system throughout 
the battlefield area. It will provide field commanders with 
accurate and reliable net radio information to set up 
and maintain effective communications. The sub- 
system will consist of a frequency management 
processor and an electronics distribution system. 

The maintenance sub-system is a flexible and cost 
effective arrangement to enable all parts of the Raven 
scrs to be maintained, from unit back to base level. A 
three-level maintenance system, covering unit, field and 


base requirements, will be provided: by this means the 
Raven scrs will be repaired speedily as far forward as 
possible, minimising turn around time and reducing the 
need for large numbers of repair pool items. 

The hf family is based on a transmitter/receiver unit 
adapted from the PTR2311. The addition of a range of 
applique units will extend the power output, the antenna 
systems used, the information transfer modes or the 
ability to operate in an ew environment. A range of 
common ancillaries will be used to configure the 
transmitter/receiver unit and applique units into instal- 
lations suitable for manpack, vehicle and ground 
station use. 

Requirements exist for the following basic configur- 
ations for the vhf family: manpack stations, vehicle 
Clip-in stations, low- and high-power vehicle stations 
and low- and high-power ground installations. Each 
must be capable of operation in conjunction with 
approved comsec equipment and possess a basic level 
of eccm; they should also be capable of substantial 
enhancement by applique units to be provided as part 
of the total system. 

The transmitter/receiver unit is designed to operate 
as a manpack, in the analogue voice mode, over the 
frequency range from 30 to 88MHz and also provides a 
16kbits/s digital capability. It is equipped with the 
required in-built eccm facilities and contains all 
necessary interfaces to permit the connection of 
applied eccm units. 

In addition, interfaces are provided for connection to 
the vircs and to the power amplifier, which also contains 
the necessary vehicle supply conditioning circuitry and 
filtering required for collocated operation at ten per cent 
frequency separation. 


A comprehensive range of antennas is being 
provided, to cater for all manpack, vehicle and ground 
station requirements. 

Eccm requirements exist at three levels: basic, 
consisting of specified built-in equipment features; 
applied, which permits a significant degree of enhance- 
ment to be, available by use of additional external 
equipment; and growth, requiring that provision be 
made within equipments for envisaged future expansion 
in eccm capability in a cost-effective manner. 

Of note is the importance of the steerable null 
antenna system as an eccm device, with notable 
operational advantages. For this reason, the Plessey 
system includes two separate steerable null antenna 
appliques, for automatic and manual operation. 
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The automatic system is completely self-aligning, with 
a fast response time to permit it to be used, if required, 
with frequency agility. This combination will provide a 
formidable anti-jamming capability for vehicle and 
ground stations, the sum of the processing gains of the 
individual systems amounting to the highest anti-jam 
capability currently available from any known land 
tactical radio equipment. 

The manual null steering antenna system combines 
small size, light weight and low cost features which 
bring this eccm technique for the first time within the 
province of the static manpack user. Designed for 
simple manual setting by the operator, it can be used 
with equal facility in any fixed frequency installation. 


Danish Defence Integrated 
Communication System, FIKS 


FIKS is Denmark's tri-service defence communications 
network. It integrates, automates and upgrades teletype 
command networks and data communication systems 
previously operated by the Army, Navy and the Air 
Force. 

Features include: more reliable communication 
through computer control, equipment dualisation 
and system redundancy; higher survivability through 
multiple interconnections, alternative paths and auto- 
matic re-routeing; improved security by message and 
data encryption and limited access; faster delivery and 
higher throughput by real-time, multiplexed use of 
network facilities; tighter control through centralised 
computer co-ordination, supervisor visibility and auto- 
matic collection of statistics and status information; 


TOSCA Tactical CCIS 


The TOSCA system was initially delivered to the Royal 
Danish Air Force in 1972 with the objective of providing 
the Air Force with fast status reporting from several 
national centres and fast communication and display 
facilities for summary logistic displays and free text 
messages and commands. 

The TOSCA system is a limited CCIS type M. It 
provides the Danish Air Force with facilities for 
collecting status information on national resources, 
and displaying this information on the Danish Control 
and Reporting sites for subsequent consolidation with 
NATO Air Defence Ground Environmental (NADGE) 
data. 

Main functions of the TOSCA system are to collect 
information from various reporting sites where the 
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operational simplicity through computer-aided mess- 
age preparation and entry, automatic distribution, and 
minimised operator intervention; easier expansion 
through flexible, interchangeable hardware/software 
modules; and combined data and message switching 
capabilities with shared use of inter-nodal trunks. 

The FIKS network switching centres are configured 
with three functional entities: node, providing access to 
FIKS for data terminals, interfacing message entry 
and distribution equipments (medes), and performing 
network-oriented functions common to both data and 
message traffic; medes, providing access to FIKS from 
communications centres and performing terminal- 
oriented functions related to message traffic; and a 
system control centre, providing network supervision 
and control, as well as functioning as a centre for 
software development and maintenance. 

Functions performed by FIKS include: message 
preparation and distribution, simplified ACP127 format 
handling, message storage and retrieval, network 


information is entered at local vdus or from magnetic 
tape equipment, to store this information at a number of 
selected main sites, to control and distribute the 
data-traffic between the sites internally and between the 
sites and the computer installations, to display the 
selected information at the individual sites on video 
monitors, and to secure all information by the use of 
encrypted data traffic. 

Information reporting and display uses an operator- 
oriented man-machine interface. All inputs are made on 
vdus through a format mask with protected and 
unprotected field facilities and syntax checking. 

The system consists of a number of main sites 
interlinked with two multi-drop leased telephone lines. 
The equipment at the main sites consists of computer 
facilities, vdus for update of information and text masks, 
and monitors and printers for presentation of the 
information. 


Falkland Islands Trunk System 


The Falkland Islands Trunk System (FITS) is a 
containerised line-of-sight static military digital trans- 
mission network. It is designed to provide a secure, 
survivable and integrated static communications back- 
bone network for the British forces on the islands. 
Alternative routeing of traffic is provided. If a station is 
damaged a spare station can be helicopter-lifted to site 
as areplacement. This quasi-tactical capability enables 
the entire system to be reconfigured as the situation 
demands. 

FITS traffic is digitised and pcm equipment is used 


FALKLAND ISLANDS 


extensively. The basic operating frequency is 2GHz and 
the data rate is 8Mbits/s. Instead of the large microwave 
towers normally associated with radio relay networks, 
antenna structures are integrated with the equipment 
shelters to minimise on-site engineering. Power is 
supplied from self-contained prime electrical generators 
which will run for three months without any support. A 
back-up system is incorporated to keep a site in 
operation for an additional 24 hours. 

Eighty individual alarm indications are available from 
each shelter for monitoring its exact operational 
status in Port Stanley. This data is stored in two 
computer-based supervisory master stations for instant 
access on vdus. The same sub-system is also used for 
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The applied eccm solution also includes a frequency- 
agile control system, for attachment to the vhf 
transmitter/receiver unit. The design provides a 
synchronisation system, together with simple initiation 
and net joining procedures. The requirements for eccm 
growth capability are served by a structured equipment 
architecture. A number of specific enhancements are 
made available to the user over the capabilities of 
current in-service equipment. These include: improved 
standards of frequency stability, standardised operating 
bands and channel separation, modern comsec 
interface capability, ease of operation and improved 
maintainability. 


supervision and control, automatic switchover and 
recovery, alternative routeing, and traffic and oper- 
ational security. 

The FIKS nodal switching centres are based on a 
multi-processing concept that provides growth potential 
up to 30 million instructions per second. Growth is 
accomplished by simply adding more modules of 
equipment instead of replacing old equipment. The 
modularity of the system supports this growth and 
enables extensions to be carried out without system 
interruption. 

In its actual configuration, FIKS has an installed 
capacity for 25 per cent growth and a wired capacity for 
three-times the design load. In addition, the network has 
been designed for electronic mail and for handling of 
digital telephone transmissions. 


System supplier: Christian Rovsing A/S af 1984, 
Ballerup. 


Each site is linked to several airbases and reporting 
centres with multi-drop leased telephone lines. Each of 
these sites can be equipped with alpha-numeric vdus, 
video monitors and printers. 

The system has recently been upgraded to include 
on-line encryption on all data lines through use of dolce 
equipment. 

Although the installed system is based on 1972 
technology, the original modular design of both 
hardware and software provides a framework for 
adapting the system to modern computer and com- 
munication technology. 


System supplier: Christian Rovsing A/S af 1984, 
Ballerup. 


the remote control of various activities on or about each 
of the outlying sites. 


STATUS 

The complete FITS network became fully operational 
in 1985. Initially, the mainly unmanned network 
interconnects 16 remote military sites with Port Stanley 


Manufacturers 

Marconi Communication Systems Ltd, Chelmsford, 
Essex. 

Plessey Radio Relay Systems, Havant, Hampshire. 
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Dirane Digital Radio Telephone 
System 


The Dirane system is a nation-wide telecommunication 
system providing radiotelephone links over a wide 
territory. Devoted to high command officers and to high 
governmental authorities, communications with the 
Dirane network meet the following criteria: easy access 
whatever the subscriber location, rapid searching for 
the mobile subscriber called, priority over saturation 
situations, protection against jamming, protection 
against indiscrete eavesdropping, safety of operation in 
conditions of deliberate damage and robustness 
of equipment used without the need for special 
precautions 

The complete radio coverage of a wide zone is 
achieved by numerous adjoining local radio coverage 
areas provided by fixed radio stations. Each fixed 
station is fitted out with an infrastructure including 
pylons, buildings, power supply, radio transceivers, 
microwave link equipment, switching and control unit. A 
microwave link network capable of transmitting digital 
data interconnects all fixed stations to provide link-up 
of communications ‘between local areas. A digital 


Military casing for portable unit 
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switching and control unit is installed inside each fixed 
station to switch microwave link data and radio 
transceivers. System reliability is enhanced by the 
meshed structure of the microwave link network, and by 
the independent character of fixed stations 

The basic equipment is a portable radiotelephone 
unit powered from internal batteries. It operates in the 
uhf band with digital delta modulation, Full-duplex 
transmission and reception is provided by a duplexed 
time sharing sequence, using only one frequency for 
each channel. 

This portable unit can be installed inside a vehicle 
and a pager is provided when the user is called outside 
of his vehicle. A walkie-talkie can also be used to call the 
operator for connection to another network subscriber 

The radiotelephone network provides access to 
all-digital data transmission terminals such as key- 
boards, teleprinters, visual displays, facsimiles etc. A call 
through the network is protected by a digital privacy 
device from the telephone transmitter to the receiver 
along all-digital paths, including radio-channels, micro- 
wave links, and switching equipment. 

A priority call service can be used when radio 
channels are saturated or when the called subscriber is 
busy. No special frequency is required for priority 
operation, digital signalling being sent over the busy 
radio channel 

Network supervision is performed through a central 


supervisor station which is permanently informed of the 
status of all fixed station electronic equipment. Faulty 
equipment locations are displayed on a fault panel in 
the base station, and details are printed out on a 
teleprinter. 


STATUS 
In service with a Middle East armed forces headquarters. 


Manufacturer 
LMT Radio Professionnelle, Boulogne-Billancourt. 


Dirane network 


RITA System 


RITA is an automatic integrated transmission network 
for tactical applications. It has been adopted as a 
standard by the French and Belgian armed forces and 
has been in field service since 1982. In 1985, RITA was 
chosen by the US army to meet its MSE needs. 

The original concept,and baseline for RITA com- 
menced in 1974 under the sponsorship and control of 
the Section d'Etudes et de Fabrication des Telecom- 
munications (SEFT) and the Direction Technique des 
Armements Terrestres (DTAT). 

RITA has been developed on an evolutionary basis to 
meet the needs of tactical C*l up to the end of the 
century. Emphasis has been placed on a number of key 
service requirements for which simple and efficient 
solutions have been provided. These parameters 
include: mobility of forces, total area coverage, mobility 
of subscribers (from one node to another), permanent 
and automatic directory number on the total network, 
high traffic capacity (speech, data, graphics (including 
telephoto), signalling, teletype), | subscriber-to- 
subscriber direct dialling, speech and data encryption 
up to and including top secret, automatic and simple 
operation, provision for new services at a later date, 
central network operational control, and use of fully 
militarised components 

To meet these requirements a number of fundamental 
solutions were adopted, including a fully meshed 
network architecture, call-diffusion routeing, the digi- 
tisation and full ciphering of the system, and the 
provision of an automatic military radiotelephone 
service 

The nodal stations include stored program electronic 
switches, usually located at geographically high points, 
which are normally interconnected by line-of-sight 
digital microwave facilities. Military satellite links can be 
used instead if required 

The nodal centres are usually deployed in support of 


Line-of-sight radio link equipment 


a command post. The centre equipment is entirely 
self-contained and is supplied installed in standard 
shelters. Normal grid spacing between nodes is 40km 
Although local subscribers in the command post area 
are connected to the main switching centre by cable or 
field wire, a remote concentrator is provided, where 
needed, to provide service to groups of subscribers at 
adjacent units. Either cable or a radio link can be used 
to connect the concentrator to the main switching 
centre. A mobile radio interface unit is collocated with 
the main switching centre to provide service to mobile 
subscribers. 


RITA subscriber's telephone set 


Call-diffusion routeing, which has been widely tested 
in the field, makes it possible to access any subscriber in 
the network with a fixed directory number regardless of 
which switching centre he may actually be connected 
to 

Network switching and transmission are arranged on 
a 6-bit pcm basis, providing 64 quantisation levels for 
speech with a nominal single channel bit rate of 


48kbits/s and a transmission highway bit rate of 
1152kbits/s. 

RITA is a quasi-synchronous network with high- 
stability local clocks. In an integrated network of 
this kind, synchronisation, signalling and information 
transfer are processed by time division multiplexed 
pulse code modulation on the various inter-nodal 
highways. Digital data transmission ensures high- 
quality communication and suitability for encryption. 

Analogue subscribers (except those in a main switch 
local area) are connected to the network through 
concentrators which also perform the analogue chan- 
nel digitalising and the multiplexing functions. Each 
concentrator serves up to 54 analogue subscribers and 
eight high-speed digital subscribers. The concentration 
ratio is close to 2 to 1. 

The main switching centres interface directly with 
1152kbits/s digital highways. Each switching centre will 
accept a maximum of 12 x 1152kbits/s pcm ports, with 
an extra one reserved for local analogue subscribers. 
The 12 ports can be assigned to six inter-switch 
highways and six concentrators, or to any combination 
of the two, The switching centre call processing 
capability is six calls per second, or 12 simultaneous 
requests for service. The switching centre uses a closed 
numbering plan with a fixed seven-digit subscriber 
telephone number. Less than one second is required to 
establish an end-to-end connection. 

A four-level pre-emption plan is provided with four 
levels of priority: 

P2: subscribers with precedence and pre-emption 

P1: subscribers with precedence but without pre- 
emption 

N: regular subscribers without precedence or pre- 
emption 

R: restricted subscribers without precedence or pre- 
emption (restricted to a fixed geographical area) 

These levels, and other subscriber facilities, are 
software assignable. A mobile subscriber calling-in for 
the first time will have his directory number automatically 
added to the switch memory. When he moves to another 
exchange area and calls-in, his directory number is 
automatically transferred to the new switching centre. 
Automatic call transfer is provided for absent sub- 
scribers, as well as calling subscriber identification, 
subscriber localisation and alert broadcast. 


Subscriber Telephone Set 


This is connected to the concentrators by distribution 
boxes. 

Type: 4-wire 

Presentation: folding set 

Physical aspect: compact 

Energy: supplied by the concentrator 

Dialling: multi-frequency (mf) key set 


Data Transmission 


Using vf modems connected to concentrator analogue 
ports: up to 2400bits/s. 
Direct digital subscriber: up to 48kbits/s. 


Transmission by Cable 


Using star-quad cable: 1152kbits/s inter-switch trunk 
highways. 

Maximum distance 

without regenerative repeater: 1200m 

with regenerative repeater: (000m 


ModularTransmission Terminating 
Equipment 


This includes a switching centre/cable interface 
equipped for a maximum of six digital highways, a 
concentrator/cable interface, digital microwave base- 
band/cable interface and a regenerative pcm repeater 
(battery from pem terminal). 


Digital Microwave Radio (DMR) 


This is used for the backbone inter-node transmission 
facility, as well as for ‘down-the-hill’ links. Modular 
design provides flexibility to meet different applications, 
as well as a wide choice of frequency ranges and 
reduced maintenance. 

The dmr can be operated by personnel with little 
training. Each radio terminal comprises a common 
equipment package for each of the frequency ranges. 
Frequency generation is by synthesiser locked to a 
crystal standard 
Ranges 
225-400MHz (1392 rf channels, 15W output) 
400-960MHz (4472 rf channels, 10/5W output) 
1.35-2.7GHz (10,792 rf channels, 2.5/1.5W output) 
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Enemy 


Front 
zone 


Limit of battlefield 


Nodal centre 


HQ with switch 
HQ with concentrator 


Secondary HQ or isolated subscriber connected 
by automatic radio integration 


—=— Radio links (35-40 km range) 
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A. Meshed network with 
total coverage of territory 
by radio integration 

B. Meshed network with 
extended coverage and 
radio integration to desired 
areas 

G: Extended network 
coupled to total coverage 
network 
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Digital automatic switch 


Single channel radio access 


Channel capacity 

digital: 24 pcm channels, including 1 channel for 
signalling and 1 for synchronisation 

analogue: 12 to 120 fdm channels 

Order-wire channel: 300Hz-2.4kHz 


Mobile Radio Interface 


The omni-directional mobile radio terminal is inter- 
connected with the switching centre in such a way as to 
provide mobile subscribers with the same automatic 
dial calling privileges as fixed subscribers. When leaving 
One coverage area, subscribers are automatically 
handed over to a contiguous radio terminal station. The 
mobile radio terminal employs continuously variable 
slope delta modulation with syllabic compression and 
provides for connection of up to 25 subscribers to each 
node 

Mobile radio frequencies are pooled and assigned on 
a demand basis to optimise traffic capacity. 

Rf power output and receiver threshold are automati- 
cally optimised. The mobile subscriber telephone is 
operated in the same manner as the fixed subscriber 
telephone set 
Mode: fm with 50Hz adjacent channel spacing 
Frequency range: 40 full-duplex pairs around 90 and 
80MHz are available but not all used due to interference 
from adjacent friendly mobile radio base stations, 
interference, jamming, etc 
Connection to network: 9 grouped lines 
Max number of connectable subscribers per mobile 
fixed station: 25 


Teletype Sub-network 


RITA provides a telex-type teletype service riding on 
non-dedicated digital channels of the main network. A 
signalling speed of 600 baud and a reflex-type error 


Radio relay station 


goo- 


See ep ene 


Operator post in switch shelter 


correction system ensure the rapidity and security of the 
traffic flow. CCITT 2 and 5 (8-bit NATO code) can be 
used. 

Two types of terminal are available for use in 
accordance with the traffic density. 


FAST TELEGRAPH TERMINAL (TETRA) 

This includes units such as a punch tape reader (50 
characters per second), a tape punch, an adaptor and 
a 600 baud printer. 


CAREME AUTOMATIC STORE-AND-FORWARD MESSAGE 
SWITCH 


This is a terminal station developed by CIMSA and 
intended for use in an important command post (cp) 
with high traffic. It provides for the interchange of both 
terminal and transit traffic. This electronic switching 
system is controlled by 15M/125 computers. 

Inputs: through high-speed readers (8 max) 

Outputs: over low-speed network (12 teleprinters max) 


Microwave radio link station 
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Telegraphic version of high-speed printer used in RITA 
system 


Interfaces 

4 transmission channels 

4 reception channels 

Option: alert broadcast 

Computer processing permits 

automatic printing of incoming and outgoing message 
logs 

procedure (message header) conformity check 
magnetic tape storage of incoming and outgoing 
messages 

management of waiting queues and priorities 
supervision of man/machine dialogue 


Network Command 


Installed in transmission command posts, the network 
command centre (Cecore) provides real-time display of 
traffic flows in each of the network branches, as well as 
an immediate indication of faults and congestion or 
other degraded conditions. An additional function 
performed by Cecore provides for the automation of rf 
frequency planning. 


Secondary repartition box 


. hdade 


RITA network command centre 
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A network command centre consists of four special- 
ised cells. Cell 1 supervises the data processing system 
and manages the exchanges between the network and 
the operation cells, and contains a data bank (15M/125 
computer, desk, teleprinter). Cell 2 supervises the 
command network (2 alpha-numeric consoles, 1 
graphic console, 1 teleprinter). Cell 3 manages the 
frequency plan (alpha-numeric console, teleprinter). 
Cell 4 manages the nodal centres (movements, 
potential) (alpha-numeric console). 

The Cecore interface to RITA consists of two 
full-duplex high-speed data channels 


Data Processing 


Data processing plays an essential part in the 
fully-digital RITA system. Micro-programmed computers 
(15M/125) control the circuit switches, the store-and- 
forward message switching centres and the Cecore. 
The computer is a 16-bit processor having a ram 
storage capacity of 512kbytes, dual floppy discs and a 
magnetic tape mass storage. 


Interfacing With Other Networks 


MANUAL SWITCHBOARD (CMM) 

This provides an interface for subscribers with two-wire 
local battery (Ib) telephone sets, Ib networks and 
common battery (cb) networks. 


NATO-RITA AND RITTER-RITA INTERFACE 

This provides automatic access to the RITA system for 
subscribers connected to NATO networks or to the 
French Army RITTER network and allows transit 
communications in the RITA system between two allied 
networks (NATO Standard AC-225). 


RITA Components 


Some of the assemblies and units developed for RITA 
are used in several sub-systems. 


HIGH-SPEED FACSIMILE 

An image of standard size 21 x 29.7mm is transmitted 
at high speed by using the total channel capacity of 
48kbits/s. Approximately 20 seconds are required for the 
transmission of a page 


DISC MEMORY 

An auxiliary disc-type mass memory is used to store all 
the data required for the correct operation of the 
Careme and Cecore systems 

Capacity: 6-9Mbits 

Number of tracks: 256 + 8 spare tracks 

Mean access time: 10ms 


ALPHA-NUMERIC DISPLAY CONSOLE 

This is a teleprocessing terminal for the Careme and 
Cecore systems. 

Screen 

TV monitor, diagonal: 280mm 

Display capacity: 24 80-character lines 

Transmission speed: 2400/4800/9600bits/s 


GRAPHICS DISPLAY CONSOLE 

This is a terminal used for the graphic display in a 
Cecore. 

Screen: circular, 406mm 

Display: 4 colours 

Transmission speed: 2400/4800/9600bits/s 

Project development 

RITA was developed and implemented under this 
programme: 
1960-1975 Initial conceptual studies and first gener- 
ation experiments 


1972-1975 Second generation breadboard models 

1976-1977 __Firstcontracts let for industrial production 

1979-1981 Initial quantity production 

1981-1986 Field implementation of RITA in France 
and Belgium 

STATUS 


The system is now fully operational and in series 
production. In 1983 the first of three French Army Corps 
was fully equipped. The system has also been supplied 
to Belgium and the USA as an element of the mse. An 
advanced version is being developed for use in the 
1990s in the French Hades nuclear missile programme. 


OPERATIONAL SPECIFICATION 
Components included in the RITA system are fully 
militarised and hardened against emp, permitting the 
system to be deployed in extreme environmental 
conditions (climatic, mechanical, ionic bombardment 
etc) 
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Companies involved 

Bell Telephone Manufacturing Co. 

Compagnie d'Informatique Militaire, Spatiale et Aéro- 
nautique (CIMSA). 

Le Matériel Télephonique — Radio Professionnelle 
(LMT-RP) 


Lignes Télégraphiques et Télephoniques (LTT). 

Sintra. 

Société d’Applications Générales d’Electricité et de 
Mécanique (SAGEM). 

Société Anonyme des Télécommunications (SAT). 
Thomson-CSF. 
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GERMANY (FEDERAL REPUBLIC) 


EIFEL Command, Control and 
Information System 


The preliminary design work on EIFEL, an electronic 
command and control system for operational readiness 
of the Federal German Air Force, began in the second 
half of the 1960s. A system was first set up to support 
selected functional areas of the Air Force by introducing 
data processing into the tactical command process. 
Siemens was awarded the contract to develop and 
supply this system which was handed over to the 
Luftwaffe in 1973 

At that time EIFEL consisted of three computer 
centres, each of which was equipped with a Siemens 
4004 processor plus associated peripherals such as 
disc storage and printers. The operating system was 
BS1000 and software specially oriented to EIFEL, such 
as a data bank and communication system, was 
developed for this application. The system trials and the 
initial user field trials proved successful, and in 1978 the 
Luftwaffe introduced the system for operational service 
under the designation EIFEL 1. 

Following the reorganisation of the NATO forces in 
the Central Europe sector, EIFEL 1 was chosen as the 
command, control and information system to support 
all new allied command posts. The EIFEL 1 Air Force 
command, control and information system is currently 
operated on type 7.760 hardware with corresponding 
peripheral equipment. The system is controlled by the 
BS1000 operating system, version 1.52. 

At present, EIFEL uses 11 computer centres, 450 data 
display terminals, and 150 terminal computers, and is 
implemented at over 300 sites in Belgium, Denmark, FR 
Germany, the Netherlands and the UK. In the future it is 
planned to convert EIFEL 1 so that all functions can be 
run on more modern type 7.5XX hardware under 
BS2000 control. 


HEROS Army Command, Control 
and Information System for 
Computer-Assisted Control of 
Operations at Staff Level 


HEROS (das Heeres-Fuhrungsinformationsystem zur 
Rechnergestutzten Operationsfuhrung in Staben) sup- 
ports all general and special staff areas of the Federal 
German Army. It supports Army operations, enhances 
command and control of own forces and deployment of 
joint reconnaissance systems, and provides fast flow of 
information to the army staff, to the Air Force and Navy, 
as well as to NATO and allied headquarters. 

HEROS is a phased programme which is implemented 
in the following steps. 

Mobile systems 

HEROS-2/1: corps, division and brigade staffs, territorial 
task forces and home defence brigade staffs 

Static systems 

HEROS-3: army staff and army staff headquarters 
HEROS-5: territorial command and military district and 
military regional command 

Implementation steps 

HEROS-5-1: traffic control system 

HEROS-5-2: engineer barrier and planning system 

The system is tailored according to the command and 
control process of the Army. Messages are received by 
the information or communication cell and are 
distributed to the users after proper recording. This 
recording also serves as a basis for keeping the war 
diary. After the users have checked and evaluated the 
messages, the messages are broken down by the 
system into their individual elements of information 
which are inc, rporated in the actual data base. Thus 
the complete and up-to-date picture of the actual 
situation (own as well as enemy forces) is available to 
the user, who can retrieve all data pertaining to his 
mission from this data base. This retrieved data can be 
compiled in the form of messages, tables or maps 

Assessment of the situation, operations planning 
and, if required, staff briefings can be accomplished in 
the individual, locally dispersed cells 

After decision making by the commander, the 
operations plan is worked out in detail at the individual 
work stations. Orders and related material are prepared 
with automatic data processing (adp) support in 
alpha-numeric or graphic form and distributed via data 
communications to the subordinate units. 

For the exchange of data, all cells of acommand post 
are interconnected by a command post network. For 
voice communications, a switchboard is used which 
also allows party line operation 


EIFEL position 


Main contractor and equipment supplier 
Siemens AG, Munich. 


HEROS command centre 


The individual command posts are interconnected by 
the Army's Automated Corps Communication Network 
(Autoko) or by vhf combat net radio for voice and 
data communications. Information exchanged between 
command posts is encrypted automatically. Situation 
reports are formated according to NATO standards so 
that interoperability with other national or NATO 
systems can be realised. Interoperability has been 
demonstrated in trials with the US Manoeuver Control 
System (SIGMA), for example. 

HEROS-2/1-X test-bed system have been realised for 
the corps, division and brigade levels. One of the 
purposes of the test-bed system is to prove the feasibility 
of the deployment of adp-supported ccis in the field. For 
this purpose hardware is installed in shelters to 
guarantee mobility within the command posts of units 
selected for operational testing. 

The HEROS-2/1-X-1 consists of the following com- 
mand post cells on division and brigade level: an 
information cell, tactical operation cell (G2/G3 and 
S$2/G3 for division and brigade respectively), and 
support cell (artillery). Facilities are provided for 
simulation of other staff areas of the main command 
posts 

Each command post cell is equipped with a 
computer, a disc store, two alpha-numeric consoles, a 


printer, the command post network interface, and 
communication equipment. Additionally provided are: a 
plotter for three-colour hard-copies on paper or foil and 
interfaces for Autoko and the combat net radio in the 
information cell, and a graphic plasma display unit with 
slide projection of maps in the tactical operation cell 

The battalion command posts are equipped with i/o 
devices interconnected with the brigade command post 
via combat radio 

The test-bed system HEROS-2/1-X-2, comprises the 
following components at corps level: acommunications 
shelter, main computer shelter, graphics shelter and 
user work stations located away from the main 
computer shelter. The shelters and work stations are 
Tempest protected 

All connections between the shelters and to user 
work stations are via fibre optic cables. The data 
communication between the corps communications 
shelter and an interface shelter at the army staff 
headquarters (HEROS-3) is via established Bundes- 
wehrgrundrutz circuits 

The system characteristics of the HEROS-2/1 system 
include; adp-supported assessment and evaluation of 
the situation; operations planning and issue of orders; 
employment of an event-oriented formatted reporting 
system based on international standards; automatic 
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processing of message contents into redundant data 
files; display of command and control data in the form of 
tables and maps with the possibility of graphic 
manipulation; hard-copy devices for print-out of text 
and graphics; system operation either by command 
language or by menu-supported dialogue; and redun- 
dant data and voice communication including trans- 
mission of graphic information. 


KN-S 4100 Digital Network Switch 


The KN-S 4100 is a microprocessor-controlled, 4-wire 
spc digital switching system developed to meet the 
needs of military users. A range of centralized 
attendant, administration and maintenance features is 
provided, operating over a common data channel. A 
common control subsystem is used within each switch 
to provide the central networking, call processing, 
administration and maintenance functions with local 
processors in each of the line trunk group and the 
input/output processors 

Having the same control in all switches allows a 
common or generic software load to be used in all 
configurations with the site specific database defining 
the individual switch functions. For example, every 
switch contains the software for all types of line trunk 
interface, thereby facilitating expansion and update. 
This single software load concept has the obvious 
advantages of easier on-line expansion, reduced 
configuration management, inter-switch compatibility, 
identical features and operation, reduced training and 
minimized cost of changes and modification 

The KN-S 4100 is fully digital. Basic analogue/digital 
conversions take place in the line/trunk circuits 
using A-law companding at 64kbits/s pcm rates, In 
accordance with CCITT G.703, G.711 and G.732. All 
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The HEROS-2/1-X systems were realised by Siemens 
AG as main contractor together with sub-contractors 
GFS-METRA and INFODAS and in close co-operation 
with the responsible government agencies, especially 
the Federal Office for Military Technology and Procure- 
ment (Bundesamt fur Wehrtechnik und Beschaffung). 

Siemens is also developing the HEROS-2/1-SVK 
(System-Verbund Kommunikation) and is among the 


internal switching takes place at 2048kbits/s with the 
ability to interface to both 30 and 24 channel trunks. 

The KN-S 4100 is capable of switching voice, 
quasi-analogue data (modems) and digital data 
circuits. The interfaces available with the KN-S 4100 
allow the system to be compatible with the DSN, various 
public switched networks and other miscellaneous 
types of networks. The KN-S 4100 can be either a 
self-contained stand-alone system, or part of a network 
of KN-S 4100 switches. 


STATUS 

The KN-S 4100 is being used as the standard switch 
within the European Telephone System (ETS) of the US 
Armed Forces in Europe to establish a network of 
more than 150 switches with approximately 130,000 
subscribers. Over 130 switches have already.been 
delivered and put into service. Five European countries 
are covered and others are expected to follow, 

Another KN-S 4100 contract relates to the Belgian 
army where first deliveries started in 1987. This 
contains a network of 27 switches. Other stand-alone 
configurations or small network set-ups have been 
ordered or delivered 


Manufacturer 
Siemens AG, Munich. 


Army Radio Engineered Radio 
(AREN) 


AREN is a large communications system which 
will provide Indian ground forces with a secure, 
computerised area grid communication system con- 
necting all parts of the country. AREN is based on the 


ACCESS Integrated 
Communication System 


ACCESS provides each one of a large group of 
operators (several hundred) with fast access to any 
communication device (up to 1000), located in local or 
remote communication stations 

The system comprises three main elements: radio 
equipment at local or remote sites; comcenter equip- 
ment (dual computer, audio matrices, auxiliary equip- 
ment, interfaces); and an operator unit. 

The operator is capable of accessing, through 
an unblocked computer-controlled matrix, any radio 
channel, intercom or telephone line according to his 
operational needs. From a single operator unit, six radio 
channels, at least six intercom/telephone lines and a 
choice of additional equipment can be selected and 
operated simultaneously. A special communication 


Tacswitch Tactical Switching 
System 


The Tacswitch is designed to fulfill the modern combat 
communication requirements and provide effective 
command and control. It is a fully militarised and mobile 
equipment which can be installed in shelters, armoured 
personnel carriers and light vehicles 


bidders for the HEROS-2/1 system which is to be tested 
in field trials by Il (GE) Corps in late 1988. 


Manufacturers 
Siemens AG, Munich, in co-operation with INFODAS 
GmbH, Cologne and GFS-METRA, Cologne. 


KN-S 4100 exchange 


INDIA 


Bharat Electronics Ltd (BEL) truck-mounted, shelterised 
spc tdm trunk exchange, dubbed the Automatic 
Electronic Switch. This can handle 192 digitised voice, 
256 teleprinter, and 32 digital data channels. The 
equipment’s facilities include multi-level priority pre- 
emption, automatic disconnection of defective or 
inactive teleprinters and data terminals, and short-test 
good quality route selection. 


ISRAEL 


supervisor console is provided to perform communi- 
cation tasks (reconfiguration, channel status, resource 
allocation, etc). 

System availability is controlled by a _ technical 
position, via built-in sensors and diagnostic programs. 
The latter are automatically initiated by the computer, 
ensuring system performance. 

Special attention has been devoted to human 
engineering principles. Switches, indicators, illuminated 


Other elements of AREN are improved hf and vhf 
radios at various command levels, microprocessor- 
controlled radio relay systems, mobile analogue .and 
digital microwave tropospheric scatter systems. Small 
tdm electronic exchanges will be installed in forward 
areas. 


push-buttons and displays provide a clear, real-time 
picture of communications status 


STATUS 
Introduced in May 1985. 


Manufacturer 
ECI Telecom Ltd, Tel Aviv. 


SW-8000 switch 


The Tacswitch can be integrated within the Tactical 
Communication System (TACS) to form a multi-service 
network, 

Features include digital switching of voice, data, 
telegraphy and facsimile; a fully automatic non-blocking 
matrix; wide capacity range, in compliance with 
EUROCOM D1 standards; a flexible, fixed directory 
numbering plan; automatic search and routeing; a 
range of subscriber features and services; automatic 
self test; full military specification performance; and emc 
protection. 

The Tacswitch family includes three types of switches. 
The SW-3000 is a circuit access switch for a small-unit 


CATRIN Army Field C*I System 


CATRIN is a tactical integrated system operating up to 
corps level which is composed of a telecommunications 
sub-system (Sotrin), a surveillance and target acqui- 
sition sub-system (Sorao) and a tactical air surveillance, 
command and control sub-system (Soatcc). 

In November 1984 the Italian Army issued a request 
for proposals for the CATRIN system based on its own 
requirements and in line with the EUROCOM basic 
parameters for the tactical communication sub-system. 

In February 1985 a consortium was formed by 
Australia, Italtel, Marconi Italiana, Selenia and Telettra 
in order to submit a proposal to the Italian Army. At the 
end of that year the Augusta Company joined the 
consortium to participate in the development of the 
Soatcc sub-system. 

In March 1986 the consortium submitted an offer for 
the CATRIN project. This was accepted by the Italian 
Army in July 1986. 

The CATRIN programme development forsees system 
tests at pre-prototype level by the first half of 1990 and 
field trials at prototype level by the end of 1992. 

The Sotrin sub-system is an automatic digital 
communication network intended for corps area 
operations. It functions with the same EUROCOM 
principles as other field communication systems used or 
being developed in Europe. 

Special consideration in Sotrin is given to data 


MIDAS — Mobile Integrated Digital 
Automatic System 


MIDAS, the Mobile Integrated Digital Automatic System, 
is a tactical multi-channel system developed to meet 
communication requirements and tactical needs of 
army forces at brigade, division or army corps level. 

The entire system can be installed on tactical 
vehicles, or fitted in shelters when a higher level of 
nbc/emp protection is required. 

Digital techniques are used throughout the system 
allowing full integration of services and the use of digital 
encryption methods, both at trunk or subscriber level. 
Telephony, telegraphy, data transmission and facsimile 
are supported by MIDAS. 

Networks ranging from hierarchical to full grid-type 
can be configured with network performance, such as 


ACE HIGH Transmission System 


ACE HIGH is a tropospheric scatter/microwave link 
system which dates back to 1956 when SHAPE 
developed a plan for an exclusive communications 
system which would comprise the minimum essential 


deployment (unit level switch). Its basic capacity is 30 
lines, expansible to 120 lines with line-expansion units 
(SW-3100), Each unit expands the capacity by 30 more 
subscribers, 

The SW-8000 is a large-capacity access and 
trunk/nodal group switch which serves as the centre of 
a communication system. Its capacity is up to 480 
channels. 

The Expansion Group Unit, SW-8100 enables group 
capacity to be expanded by up to 32 groups. 


Manufacturer 
Tadiran Ltd, Tel Aviv. 


SW-3000 switch 


ITALY 


communication. For this reason it includes a packet 
switching sub-network which meets the data communi- 
cation requirements of Soatcc and Sorao sub-systems 
and of the future advanced command and control 
system. 

The Sotrin network consists of trunk nodes whose 
equipment is mounted on shelters connected by radio 
links. Each trunk node is linked by radio relays to corps 
and brigade access nodes. Mobile users have a radio 
access sub-system connected to a radio access point 
(rap). 

The grid configuration of Sotrin provides the 
redundancy necessary to ensure continuous operation 
even in the event of damage or failure. A central 
supervision sub-system continuously checks the oper- 
ation of the entire system and gives the corps signal 
commander relevant information on the status of 
the network and instructions for re-deployment and 
management. 

Sotrin’s digital channel rate is 16 or 32kbits/s; 
analogue/digital conversion of speech information 
method is delta modulation according to EUROCOM 
D/1 standards. 

Traffic security is obtained through integral encryp- 
tion of communications. End to end encryption is 
provided for the most sensitive subscribers. 

Each user is identified by a unique seven-digit 
number which is retained anywhere in the corps area. 
Mobile users are served through a single channel radio 
access (scra) sub-system, that gives the subscribers on 


system capacity, subscriber facilities and system 
redundancy, tailored to meet specific requirements. 

MIDAS is based on fuctional system elements, like 
communication trunk and access nodes, where the 
required functions of subscriber interfacing, multiplex- 
ing, encryption, transmission and switching take place. 
In addition to the multi-channel network, sub-systems 
are provided performing functions such as combat net 
radio interfacing, long distance tropospheric scatter 
transmission, supervision and network management, 
network maintenance and power supply. 

Tasks of each functional system element are 
performed by one or more autonomous functional 
vehicles (or shelters). 

The performances of these functional elements, such 
as automatic exchange, radio relay or user terminal 
vehicles, are based on Marconi Italiana’s tactical 
equipment family. 


NATO 


circuits of early warning and alert and implementation 
of the ‘tripwire’ retaliation strike plan. The network, 
comprising 49 tropospheric scatter links and 40 
line-of-sight microwave links, extends from northern 
Norway and through central Europe to eastern Turkey. 
The system has 570 voice, 260 telegraph and 60 data 
circuits. 
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the move the same communication facilities as static 
users. 

In the scra, mobile users can be connected by 
multi-access radio to the network through raps 
connected by trunks to Sotrin nodes. Eccm protection is 
provided for scra radio communication 

The Sotrin centres are installed in class 1 and 2 ueo 
shelters, while terminal equipments are normally 
mounted on armoured vehicles. The Sotrin network can 
communicate directly with EUROCOM compatible 
systems. It can also be interfaced and connected to the 
NATO Integrated Communication System, national civil 
and military networks and the combat-net radios used 
in the field by lower echelon units. 

The Sorao sub-system is devoted to battlefield 
reconnaisance, surveillance, target acquisition and fire 
control through the use of sensor and data correlation 
networks. 

The Soatcc is an integrated sub-system of the 
CATRIN for tactical air defence and command and 
control at army corps level. Its main function is to 
provide an overview of the air situation in the area of an 
army corps and to evaluate threats for a suitable 
reaction. 


Companies involved: Aeritalia, Caselle; Augusta, Milan; 
ltaltel, Milan; Marconi Italiana, Genoa; Selenia, Rome; 
Telettra, Milan. 


The equipment in this family includes the MT200 
and MT300 digital telegraph and delta telephone 
multiplexers; MH190, MH300 and MF15 vhf, uhf and shf 
radios; digital radio relays; MT200 line terminating 
units and cable repeaters; CD100 digital automatic 
exchanges; digital bulk and end-to-end encryption 
equipments; service data terminals; automatic radio 
relay changeover units; data modems; eow terminations 
and concentrators; and test equipment 


STATUS 
Most equipment is in service with the Italian and other 
armies. 


Manufacturer 
Marconi Italiana, Genoa. 


In the coming years it is planned the system will be 
gradually replaced. This will involve the rationalised use 
of national defence systems and the substitution of 
some parts by new NATO-owned sub-systems 
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Cross Fox Communications 
Network 


Cross Fox is designed to provide communications 
between shore-based and fleet-based NATO com- 
mands in the Allied Command Europe. The system will 
be installed at various sites in Norway, the United 
Kingdom, Denmark, the Netherlands and the Federal 
Republic of Germany 


Various installations with high-power hf transmitters, 
high gain antennas and diversity receivers connected to 
similar antennas, will provide multiple access to naval 
forces over large sea areas. The equipment will 
be installed at various sites with remote-control of 
operational functions from regional control cells and 
systems management centres. 


STATUS 
In 1983, the RF Communications Group of the Harris 


European Military Telephone 
Network 


The European telephone system for the US armed 
forces in Germany currently comprises 150 switching 
systems with about 130,000 subscribers. It uses 10,000 
trunks in the Federal Republic of Germany, the 


Netherlands and West Berlin. The network is being 
progressively digitised with the major Frankfurt switch- 
ing centre cut-over in late 1984. This fully digital switch, 
developed by Siemens, serves 3644 subscribers and 
interconnects them to 870 long-distance trunks within 
the German, European and world-wide military network 
All five tandem switching centres were cut-over by 
October 1985 with a total of 147 switches. 

Stepwise implementation of 30- and 24-channel 


Corporation was awarded a $40 million contract under 
which it is responsible for programme management; 
system design; hardware and software production; 
delivery, installation, testing and commissioning of the 
system; and training 


Programme contractor: Harris Corp, RF Communi- 
cations Group, Rochester, New York 


digital pcm links within the European telephone system 
network and their interconnection to the digital 
European backbone will improve the performance of 
this at present mainly administrative telephone system. 

The project is being undertaken by the German 
Bundespost and an industrial consortium. The main 
contractor is Siemens AG, and Telenorma is also 


participating. 


NATO HF Communications 
Network 


In mid-1983 the 4th Allied Tactical Air Force put into 
operation its new automated hf communications 
network. By means of the system, the Headquarters 
4.ATAF is provided with additional voice, data and telex 
links to subordinate commands of the US, Canadian 
and Federal German Air Forces 

The project comprised the supply of mobile and 
self-contained transmitting and receiving stations, as 
well as mobile line-of-sight radio links to connect the hf 
stations to the headquarters communications centre 
The centre, whose equipment supply was part of this 
project, has been provided with a radio switchboard 
which allows the through-connection of all hf circuits to 
the telephone network 

The nerve centre of the system is a processor- 
controlled remote-control system, type IFS8. This 
makes possible the control and monitoring at the hf 
communications centre of all transmitting and receiving 
stations, all line-of-sight radio link stations, and all 
ancillary power supplies and switching units 


System contractors 
The main contractor. was ANT Nachrichtentechnik, 
Backnang, Federal Republic of Germany. Main sub- 


Operations centre with central technical control desk in foreground and hf switchboard to the rear 


contractors were Racal Communications, Bracknell, UK 
which supplied the hf radio equipment, and ELEKLUFT, 


NATO Integrated 
Communications System (NICS) 


The NATO Integrated Communications System (NICS), 
much of the first phase of which was completed by 
the end of 1985, is the largest commonly funded 
infrastructure project ever undertaken by the Alliance, 
emphasising the high level of importance placed by 
NATO members on the need for effective and fully 
interoperable command, control and communications. 

The first two decades of the existence of NATO sawits 
communication facilities evolve primarily to support a 
defence policy and strategy based on the concept of a 
massive nuclear retaliation to any Soviet or Warsaw 
Pact aggression against the Alliance — the so-called 
‘tripwire’ approach. Communication was based on a 
series of point-to-point links to enable nuclear release 
orders to be transmitted to operational commanders 
responsible for launching the nuclear retaliatory forces. 
Communication for most other aspects of command 
and control was extremely primitive. There was a 
telegraph link on the High Command (HICOM) network 
through SHAPE which connected the Standing Group 
representatives at the NATO headquarters in Paris with 
the Standing Group itself in Washington, but the 
Secretary General's only means of communicating 
with any NATO head of government was via the 
communication facilities of the various national 
delegations. 

Following France's decision in 1965 to leave the 
integrated command structure of the Alliance, and 
largely at the instigation of the British and US 
delegations to NATO, a special committee of Defence 
Ministers was established with a number of working 
groups of senior national experts set up to examine 
ways of improving the effectiveness of the Alliance. An 
important sub-group of one of the main working groups 
was given the task of looking at the whole area of 
information exchange, including the communication 
equipment and systems which would be needed to 
permit the flow of this information 


Dusseldorf, Federal Republic of Germany which sup- 
plied the shelters. 5 


NATO satellite ground terminal which serves SHAPE, near Mons, and NATO Headquarters near Brussels 


One of the main recommendations of the sub-group, 
known as the MacNamara Committee, was for the 
establishment of a NATO-wide system linking its 
headquarters (being moved from Paris to Brussels) with 
the capitals of all the member nations and with each of 
the major NATO commanders. 

At about the same time, the wider concept of a 
complete NATO integratéd communications system 


was being created at the Communications Division of 
the SHAPE Technical Centre in The Hague. The 
Technical Centre had been working on the idea of a 
common user meshed grid network for Allied Command 
Europe (known as ACENET) which would link all 
important military and civilian users throughout the 
Alliance to provide message traffic as well as secure 
and unclassified telephone calls and the transmission 


of data in various forms. ACENET was revised and 
expanded and presented as the basis for a proposed 
new NATO Integrated Communications System (NICS), 
a programme which was approved in 1971 by the 
North Atlantic Council and established under a new 
management agency known as NICSMA, currently 
renamed as NACISA (NATO Communications and 
Information Systems Agency). ” 

The NICS concept envisaged the creation of a 
meshed grid-type common user network for voice, 
telegraph and data traffic. A meshed grid system was 
chosen to provide a high degree of alternative routeing 
at times of high message traffic levels or at times of 
damage to part of the network. It also provided 
increased survivability through dispersion and redun- 
dancy, and increased performance capability througha 
high degree of network automation. Where possible it 
was planned to use existing equipment and systems in 
use within NATO, such as hf and microwave radio links, 
satellite systems, and national military and civil 
communication systems. Where necessary, new links 
and facilities were to be incorporated to replace 
obsolete equipment and improve performance. When 
complete, NICS will be a highly sophisticated, circuit- 
switched system with a ground and space segment, and 
with operational automatic message switching centres 
with switching nodes and gateways. It will link all 
military, political and civil emergency organisations and 
national defence telecommunications systems within 
the Alliance. 

Such was the magnitude and complexity of the 
project that it was decided to deal with the most 
important and critical elements of the programme in an 
initial phase, leaving the remaining part of the system 
for following stages dependent on the availability of 
funds, implementation progress and other factors. 

The implementation of the first phase of the NICS, at 
an estimated cost of about $500 million, was originally 
scheduled for completion by 1980, and includes the 
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One of NATO's satellite ground terminals contained within radome 


following major elements: the Initial Voice Switched 
Network (IVSN), the Telegraph Automatic Relay Equip- 
ment (TARE), the NATO Ill satellite sub-system, a 
narrow-band secure voice network, terrestrial trans- 
mission systems, and the system integration project. 
However, because of anumber of major implementation 
delays, the first phase was not completed until late 1985. 
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Mock-up of TARE site 


The IVSN is a dedicated telephone switching system 
which overlays the normal switched networks of the 
host countries. It comprises 24 operational access 
switches together with two additional switches for 
training and software development. The complete 
network will provide facilities similar to those of the US 
AUTOVON system. The contractor for the IVSN is ITT 
North Electric. All switches have been installed and have 
been taken over by NATO. The training switch is located 
at the NATO Communications Training Centre near 
Rome and the software maintenance switch at the 
NATO Headquarters at Evere 

Initially, the network will provide automatic telephone 
facilities to about 9000 subscribers throughout the 
NATO area, although a fully expanded network in later 
phases could easily service 600,000 subscribers. The 
IVSN is configured as a meshed grid network. The 
transistion to become a fully digital network is expected 
to extend into the 1990s. 

The TARE is planned to provide a network consisting 
of 18 operational TARE message switches, plus 
two additional equipments for training and software 
development. The network will be the largest message 
processing system in the world and will provide 
telegraph services similar to the US AUTODIN system 

The system, the prime contractor for which is Litton 
Data Systems, is based on the use of analogue circuits 
with the capability of carrying digital traffic. It is 
a two-computer system using a communications 
processor and a message processor, each duplicated 
for redundancy. 

A contract for 20 TAREs was placed in 1976 with the 
first equipment due for delivery in September 1978 and 
the remainder being installed at roughly three-monthly 
intervals, with completion expected during 1985. How- 
ever, Litton had problems in delivering equipment 
meeting the contractual performance and reliability 
standards. The company was due to offer its first 
equipment for provisional acceptance by the end of 
1983. However, problems are being resolved and 
despite the difficulties 17 TAREs were operational in the 
NATO area in early 1987. 

The NATO Ill satcom sub-system of the NICS consists 
of three operational orbiting satellites and 21 static 
ground terminals, including 12 ground terminals 
provided under the NATO II programme. In addition, 
transportable satellite terminals are to be provided. It is 
a digital system, the first all-digital network within the 
total NICS. 

The system's satellites, for which Ford Aerospace was 
the main contractor, were launched between 1976 and 
1984. Work on upgrading the NATO II ground terminals 
and completion of the new stations, for which Ford 
Aerospace is again the main contractor and ITT's West 
German subsidiary Standard Elektrik Lorenz the system 
contractor, was originally scheduled for completion by 
1983. The first new ground terminal was accepted in 
October 1982 and at the end of 1983, 10 of the 21 new 
and modified stations covered in the programme had 
been accepted 

The manual secure voice network, designed to 
provide a secure voice capability for about 1600 
nominated subscribers, has been automated and 
become part of the IVSN. Together with about 24 
four-wire telephone switchboards which have now been 
located at major user locations, it is a complete 
dedicated manually-switched network. Eventually the 
network will be automated and become part of the |VSN 
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Main contractors are Siemens AG and AEG-Telefunken 
of West Germany with Page Europa in Italy producing 
the switchboards 

The terrestrial transmission system is largely com- 
prised of existing NATO-owned sub-systems which are 
being upgraded and extended. For example, seven 
sub-projects have been completed which expand the 
ACE HIGH network in Europe. ACE HIGH is a 
tropospheric scatter/microwave link system which 
dates back to 1956 when SHAPE developed a plan for 
an exclusive communication system which would 
comprise the minimum essential circuits of early 
warning, and alert and implementation of the ‘tripwire’ 
retaliation strike plan. The network extends from 
northern Norway and through central Europe to eastern 
Turkey. Since the initial seven sub-projects, many 
more have been initiated to provide the necessary 
transmission support for the NICS. Work is also 
continuing on the CIP-67 microwave radio network 
which provides links in the Central Region where a large 
number of NATO subscribers are located. CIP-67, the 
acronym for a NATO Communications Improvement 
Programme which had its conceptual birth in 1967, is 
now completed. It has been implemented by a 
multi-national consortium of ITT's Federat Electric 
Corporation, Siemens AG, and Marconi Italiana. It is a 


NATO-IVSN (Initial Voice 
Switched Network) 


The Initial Voice Switched Network (IVSN) programme of 
the NATO Communications and Information Systems 
Agency (NACISA) calls for the manufacture, delivery 
and installation of 24 NTX-2000 switching systems for a 
network covering the NATO countries. Two additional 
switches have been delivered and installed in support 
roles for the system. One is the Training Access Switch 
(TAS) which is used to provide training for NATO 
maintenance and operations personnel during the life 
of the switching equipment. The second is the Software 
Maintenance Development Access Switch (SMDAS) 
which is intended to be used by NATO programmers to 
develop the field-test software changes to accommo- 
date the expanding needs of this modern network. In 
addition to the NTX-2000 switches, other ancillary 
equipment which is required to interface with the 
outside environment, as well as the dtmf telephones and 
test equipment, will be provided. 

The IVSN forms a dedicated switching system which 
overlays the normal switched networks of the host 
countries. Within this network two different groups of 
subscribers are served. In the IVSN System Diagram two 
general areas are shown: the NATO Integrated 
Communications System (NICS) area and the user area. 
User area subscribers are connected to the IVSN via a 
p(a)bx or foreign network. Only limited features of the 
IVSN are available to them. However, certain features 
such as pre-emption and conferencing can be accessed 
via the pabx operator 

Within the NICS area, the range of subscriber types 
expands greatly. In addition to the four-wire dtmf direct 
network subscriber (dns) telephone set, a number of 
other terminal equipment types can be connected, such 
as: low-speed data terminal, medium-speed terminals, 
crypto control units, two-wire dtmf or dial pulse phones 
and static multi-accéss terminals. When used in 
conjunction with the standard interface equipment, 
these terminal-equipped types can be remoted through 
a variety of transmission media. 

System-orientated, as opposed to _ subscriber- 
orientated, equipment elements also interface within the 
IVSN. Digital encryption equipment (dee) is combined 
with common channel signalling equipment in a pool to 
provide secure inter-switch signalling and control. 
Network control capability is built into the common 
channel message repertoire to allow network control 
messages to flow through the system with normal traffic 
to designated network control points (ncp) 

The NTX-2000 switches have been numbered to show 
the order in which they will be installed. Initially, a group 
of five switches (sites) has been interconnected and 
checked out as a mini-network. Thereafter, each 
successive site was checked out and integrated into the 
group. In this manner, the network was developed in 
distinct phases under controlled conditions until all 24 
NTX-2000 switches have been incorporated. During the 
transitional years, a mixed analogue/digital network will 
exist. The existing matrix can be accommodated by both 
analogue and high-speed digital data. 

The call routeing system used in the.IVSN provides for 
a primary route and up to three alternate routes. The 
routeing schedule is a combination of spill forward 
routeing and originating office control routeing 

The general format of the number plan to be used in 
the NICS is as follows. The first three code blocks are 
prefixes used for special handling such as precedence, 


network of 53 stations configured to provide alternative 
routeing, many of which are housed in bunker-like 
hardened buildings. 

The NICS also makes extensive use of civil Post and 
Telecommunications Authority networks which, it is 
estimated, carry about a third of NATO message traffic. 

The Sub-Systems Integration Project (SSIP) is the 
most complex of all and provides the ancillary facilities 
needed at each site to permit total interaction within the 
NICS. In all there are over 300 principal and secondary 
sites within the NICS, each of which involves different 
configurations and different local interfacing into 
national systems. 

The NICS IVSN and TARE expansion programme 
will improve the quantity and quality of service to 
subscribers, provide enhanced survivability through the 
improvement of the switches, increase the interoper- 
ability with national systems through the use of common 
standards and through agreed interface equipment 
and/or procedures and increase security with new 
cryptographics and cryptophonic equipment. 

NACISA, the management agency of the NICS, is 
located in Brussels with a staff composed of military and 
civilian personnel. It is organised into three functional 
divisions, each headed by a general ranked officer, 
responsible respectively for planning and engineering, 
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switched networks implementation, transmission media 
implementation, and the command, control and infor- 
mation system implementation. These are backed by a 
system support group (manpower, training, logistics 
etc) and a management support group (finance, 
administration etc). 

The responsibility for operating the NICS is vested in 
the NICS Control Organisation. This includes a Central 
Operating Authority located at SHAPE with a staff of 
about 60; six Regional Operating Centres (located 
at HQs ACLANT, ACCHAN, AFNORTH, AFCENT, 
AFSOUTH and SHAPE); a number of local control 
organisations of the order of one to each nation; and 
Technical Control Facilities located at every major 
equipment and transmission media interface within the 
NICS. 

In the long term the NICS will continue to evolve to 
meet new operational requirements and to incorporate 
new technologies. Despite this, with the completion of 
the first phase NATO will have a highly effective C? 
system as a partial counter to the threat imposed by the 
substantially higher troop and weapon numbers of the 
Warsaw Pact nations. 
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IVSN system configuration 


Initial network 
requirement 
Number of access switches 
+ pabxs) 156 
(+ nodal switches) 


Interswitch trunk groups 


per switch 12 
Trunks per group 100 
Terminations per switch 768 
Subscribers 

(dns) 2000 
(ins) 7000 


traffic mode selection or conference. The next block is a 
three-digit prefix used for access to non-NICS networks. 
It also allows area codes to be introduced, if necessary, 
for future expansion of the NICS. The remaining two 
blocks form the seven-digit subscriber directory number. 
A particular feature of the numbering plan is that it is 
designed to accommodate all existing three-, four- and 
five-digit p(a)bx extension numbers as the last part of 
the seven-digit NICS directory number. 

The number of NTX-2000 switches plus p(a)bxs can 
be expanded to the limit of the numbering plan. Without 
area codes, the numbering plan can accommodate up 
to 600 switch office codes. If area codes are introduced, 
the network could be expanded to 6000 office codes. 

The NTX-2000 switching systems are designed to 
accommodate up to 256 trunk groups. The largest 
inter-switch trunk group in the IVSN consists of 
45 circuits. The common channel signalling format 
structure can accommodate and control trunk groups 
consisting of up to 100 trunks. The largest switch in the 


Expansion 
capability 


600 
6000 
(with area codes) 


256 
1000 
2048 


100,000 
500,000 


IVSN requires 740 terminations. Each switch can be 
expanded to a maximum of 2048 terminations. Initially, 
the network will service approximately 9000 subscribers; 
a fully-expanded network could easily service 600,000 
subscribers. 

In the near future it can be expected that the number 
of users, their areas of concentration and _ their 
spectrum of requirements will change. 


STATUS 

The IVSN programme contract was awarded to ITT 
North Telecommunications Switching Division in the 
late 1970s and is part of the NICS. In 1985 the complete 
IVSN programme was completed with 24 voice switches. 
Because of software development problems, some of 
the originally specified overall capability and reliability 
levels have had to be reduced. The IVSN expansion 
programme will provide service to around 12000 
subscribers, directly and indirectly connected, secure or 
non-secure. 


NATO’s Shelterised HF 
Communication System 


As part of NATO’s High Frequency Improvement 
Program (HFIP), Rockwell supplied the Supreme 
Headquarters Allied Power Europe (SHAPE) with a 
shelterised hf communication system. The HFIP system 
will be the back-up command and control com- 
munication link between SHAPE Headquarters and 
the other Allied Command European (ACE) head- 
quarters located throughout Europe. The system 
consists of hf communication equipment housed in 
emp hardened military shelters which, with their 
accompanying generators, will be deployed as semi- 
permanent installations. The 23 shelters and two major 
fixed installations are fully tested and will have a NATO 
logistics support structure. Features of the system 
include: full emp protection of all transportable 
elements to NATO specified threat levels, collocated 
operation of duplex transmitter and receiver equipments 
from a single shelter, control schemes maximising 
mission flexibility, and modular expansibility for up to six 
combinations of radios and shelters designed for 
unattended operation. 

The new system provides NATO Commanders with 
extensive tactical flexibility in deploying and operating 
their hf communication links. The shelters are available 
in three configurations: transmit or receive only for 
Split-site application and transmit/receive from a single 
shelter for collocated operations. The systems are 
designed for local, remote and extended remote-control 
whereby up to six radio systems are monitored and 
controlled from one location. The system's modular 
design enables expansion to six radio sets without 
shelter modification or rewiring. Operationally, the 
NATO Commander has available voice or teletypewriter 
in simplex or duplex modes. Enhancements to the 
system with Lincompex and error detection and 
correction equipment add further to the operational 
performance. Each shelter has its own dual 17kVA 
transportable generator for isolated installations or can 
be powered from conventional sources. In addition to 
these features, the system is equipped with the Rockwell 
HF-80 radio equipment making it compatible with many 
US military systems. 

All shelter configurations are designed for un- 
attended operation to increase operational flexibility. 
Only one operator is required to monitor and control up 
to six radios since all normal traffic (voice, data or both) 
is from remote locations. 


STATUS 

The 23 transportable shelters were delivered at the end 
of 1981 and the fixed stations delivered at the end of 
1982. The system is now in service. 


TECHNICAL SPECIFICATION 

Receive frequency range: 2-30MHz, 100Hz increments 
Frequency stability: 1 < 10° 

Transmitter frequency range: 2-30MHz, 100Hz steps 
Rf power output 

high: 1kKW pep or average 

low: 400W pep/average + 25% 


DELTACS Army Corps Tactical 
Area Communications System 


DELTACS is a mobile tactical area communications 
system providing secure, digital communications for 
army corps size military units. It handles voice, 
teleprinter, facsimile and data traffic and provides a 
complete range of subscriber facilities compliant with 
EUROCOM D/O and D/1. Security on a per-channel 
and on a per-group basis is available. Network 
synchronisation allows a bit-count integrity for more 
than 24 hours. The switching nodes employ non- 
blocking time-division multiplexed switching. 

All equipment is mobile, with short set-up and 
tear-down times for rapid relocation. This is further 
enhanced by the integration of network management 
and control facilities. A function-related numbering 
scheme is used which allows free movement and 
affiliation of subscribers. 

Main components of DELTACS systems are the 
DELTAMUX MTR 30/31 multiplexer/demultiplexer for up 
to 31 full duplex channels and the MILTEX automatic 
switch for up to 768 full duplex channels. Other 
equipment such as radios, radio links, encryption 
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Artist’s impression of shelterised system 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Richardson, Texas. 


NETHERLANDS 


devices, vehicles and cables etc can be supplied by 
Signaal or other vendors. 

Trunk nodes and access nodes (MILTEX), multiplexer 
access points (DELTAMUX) and radio access points 
are connected to the network by multi-channel secure 
radio relay links. Alternative routeing of calls in the event 
of failure or overloading is carried out automatically 
DELTACS accommodates a variety of user signals and 
procedures and is easily modified for future capabilities 
due to the modular structure of the hardware and 
software. 


STATUS 

Hollandse Signaalapparaten, as main contractor, 
and GTE Government Systems, as sub-contractor, 
developed and produced DELTACS under contract to 
the Royal Netherlands Army for use in its Zodiac 
programme. The system has also been delivered to 
NATO's Mobile Headquarters for the Allied Forces in 
Central Europe (AFCENT). 


Suppliers: DELTACS is supplied jointly by Hollandse 
Signaalapparaten BV, Huizen, The Netherlands, and 
GTE Government Systems Corp, Needham Heights, 
Massachusetts, USA. 


DELTACS shelterized communications unit 


Vie 


ZODIAC Mobile 
Telecommunications System 


ZODIAC will be the mobile tactical communication 
system for the Netherlands First Army Corps. It is the 
Netherlands Army version of the Signaal Deltacs system 
(see separate entry). The technical parameters are 
in accordance with the EUROCOM D/O and D/1 
requirements. This implies digital switching of 16kbits/s 
channels 

Analogue signals will be coded by means of 
digitally controlled delta modulation. The switch has a 
connecting capacity of 16 digital time-division- 
multiplexed groups. Each group can consist of 16, 32 or 
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64 channels. Several types of in-band signalling and 
common channel signalling can be served. Selection is 
made by the facility controller. The channel switching 
matrix has a modular expansible layout and is a 
non-blocking network. 

The central control unit of the switch has a central 
processor, type MC 68000, which is also used for the 
front-end processors that are incorporated in the i/o 
cards. The memory of the central control unit contains 
all the necessary programs and data read from a 
back-up memory consisting of a dual floppy disc unit. 
The switch has an operator position and a facility 
controller position, the functions of which can be 
interchanged or combined. Extensive bite facilities are 
embedded in the switch. 

Other equipment involved in the system are multi- 


plexers, store and forward systems and digital secure 
terminals. The latter allow voice communications but 
can also function as modems for telex, data or facsimile 
equipment. Using this terminal, all the types of traffic 
can be ciphered to realise end-to-end encryption. 

A prototype’ ZODIAC system was delivered in 1985 
and has undergone a one-year period of field trials. The 
project is being carried out under the responsibility of 
Hollandse Signaalapparaten BV, Huizen. Sub- 
contractors are GTE Government Systems, Needham 
Heights, Massachusetts, USA, for the design and 
production of the central control unit, matrix and 
programs and Philips USFA, Eindhoven, for the design 
and production of the cryptographic equipment. 


Second Generation Defence 
Communications Network 
(SGDCN) 


The Second Generation Defence Communications 
Network (SGDCN) is an_ all-digital communications 


Deltamobile Tactical Trunk 
Communications System 


Deltamobile is a tactical communications system for 
radio link or four-wire telephone cable. The system is 
fully digital and is adapted to most types of subscriber 
equipment, including automatic telephones (digital and 
analogue), field telephones, and teleprinters. 

The Deltamobile’s level of operation serves division 
headquarters (and higher command if necessary), 
brigade headquarters and all sub-units in a brigade 

Almost any type of traffic can be handled by the 
system with the same degree of traffic and traffic flow 
security. System facilities include conference, broadcast 
and pre-emption for calls of higher priority. The system 
was designed to withstand frequent movement. It also 
gives continuous communication to the commanding 
officer, even when he is operating outside the command 
post. 

The system provides full protection of information 
and gives traffic flow security against ew. All time- 
division multiplexed (tdm) connections can be bulk 
encrypted, Digital subscribers using voice and data can 
be end-to-end encrypted. The multi-channel radio links 
between nodes are protected by using frequency 
hopping, and ew protection of the system Is given 
regardless of the nature of the traffic. 

An important system design criterion for the Delta- 
mobile system was survivability. Damage to the network 
does not seriously hamper the flow of traffic, its grid 
structure enabling calls to be automatically routed 
through undamaged parts of the network. Each node is 
autonomous and provides its own subscribers with 
sufficient facilities, even if it is not connected to the rest 
of the network 

Interconnection to strategic, digital networks provides 
a wide range of facilities for both speech and data 
traffic. It is possible to use such strategic networks 
for transit between various Deltamobile networks 
Deltamobile will then supply a gateway to the strategic 
network on a trunk basis. Other NATO tactical networks 
not based on EUROCOM standards will be connected 
to Deltamobile through a STANAG 5040 interface. In 
addition, the system provides interconnection facilities 
to PTT networks and local pabx equipment. 

Design features include simple maintenance, modu- 
lar construction, bite and ease of operation. A 
complete Deltamobile node, comprising Deltaswitches, 
Deltamuxes, uhf and shf radio links, terminals etc, is 
installed in a single vehicle such as a Land Rover or 
BV-206 snow-track vehicle. An additional vehicle is 
used to transport fuel, tent and personal equipment. A 
complete trunk and access node can be set up and 
operated by two soldiers. A complete node operates 
from a man-transportable 1.5kW power generator. 

All equipment units are designed as a one-man load 
and meet all relevant DEF-STAN 07-55 environmental 
requirements, 

The Deltamobile system is built up of decentralised 
switches (nodes) in a grid structure. In each node, trunk 
and/or access, there is a digital Deltaswitch. Each 


NEW ZEALAND 


network designed to replace New Zealand's existing 
defence communications system. The network, sched- 
uled for completion by the late 1980s, will create an 
infrastructure for telephone, telegraph, data and 
facsimile transmission using elements of the Multi Role 
System (MRS) developed by Plessey Defence Systems of 
the UK. 

Under the terms of a NZ$11.5 million contract signed 


NORWAY 


in mid-1984, Plessey is delivering mrs-standard systems, 
hardware and software, with common logistic support 
under Australian and New Zealand co-operative 
defence arrangements. SGDCN will be based on 
switching node installations in the major New Zealand 
cities of Auckland, Christchurch and Wellington, with 
user terminals at military sites in the North and South 
Islands. (See MRS and DISCON entries.) 


Deltamobile trunk/access node 


switch has eight tdm ports with a non-blocking capacity 
of 240 subscribers or trunk channels. The switches are 
interconnected by 30-channel radio links. Deltamux 
multiplexers are connected to the node, either by radio 
link or four-wire or optical cable. 

Each multiplexer can handle 15 subscribers. Two 
multiplexers can be connected in a master/slave 
configuration to double the capacity. Both analogue 
and digital subscribers are connected directly to the 
multiplexer in a free configuration. The Deltamobile 
system can handle from less than 100 to several 


thousand subscribers. Within its own network the 
system uses saturation routeing. 

Each Deltaswitch has a data base containing the full 
information about its local subscribers only. In response 
to a call from a subscriber, the switch will first examine 
its own directory to determine if the requested number is 
there. If not it will send a search to all other switches in 
the network. When the Deltaswitch with the requested 
subscriber is reached, a cancellation signal is issued 
from the switch, cancelling the saturation search in 
progress. If this connection is broken, the call is 


Deltaswitch 


Deltacombiner 


automatically routed through undamaged parts of the 
network. Subscribers are identified by number only and 
not their physical location. lf a subsriber moves within 
the network he can connect himself to a new switch. He 
identifies himself to the new switch by dialling and 
affiliation code, and his subscriber profile will then 
automatically be transferred from the previous switch to 
the new one and the network updated. 

The system is supervised by a system control unit 
(scu). It is connected to the network via a Deltamux as a 
digital two-wire, 16kbits/s subscriber. The scu can move 
freely in the network, and at regular intervals receives a 
wide range of information from each switch in the 
network to enable it to provide full network supervision. 
The Deltamobile system is not dependent on the scu for 
traffic handling. All access to the switched network is 
through the Deltamux. Subscriber interfaces to the 
Deltamux include analogue two- or four-wire local- 
or central-battery, digital synchronous and digital 
asynchronous. The channel bit rate is either 16 or 
32kbits/s or a mixture of the two. The tdm interface in the 
Deltamux is either EUROCOM A or C, with a bit rate of 
512kbits/s. 

The multi-channel radio links used in the system are 
the RL-400 or the NSL-8, the former operating in uhf 
bands |, Il or Ill; the latter as a down-the-hill link 
operating in the 15GHz band. 

The data access point (dap) terminal is the general 
terminal for voice and data communication, with a dte 
terminal for telegraphy and facsimile. The dap has 
two-wire subscriber loops of the same length (up to 
8km) as analogue telephones using conventional field 


Peace Hawk V Communications 
Project 


This project, completed in the early 1980s, included 
engineering, furnishing, installation and commissioning 
of all communications towers, antennas, shelters, 
standby power equipment, radio equipment, telephone 
equipment, teletype equipment and ancillary items to 


Peace Shield 


Peace Shield is a command control and communi- 
cations system being developed for the Royal Saudi Air 
Force by a consortium led by Boeing Aerospace and 
involving the US Air Force. It will consist of a network of 
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cable. It features a transmission interface based on 
adaptive echo cancellation techniques and is baseband 
compatible. The interface will interoperate with any 
conventional two-/four-wire hybrid type interface within 
the range limitations of the hybrid. 

The dap can be connected to EUROCOM D/1 line 
interfaces at both 16 and 32kbits/s. When connected to 
a 32kbits/s interface, the codex clock rate can be either 
16 or 32kbits/s. The dce performance is 50 to 2400bits/s 
and 9.6kbits/s. Dte interface is RS 232C. 

The single channel radio access (scra) is an 
integrated part of Deltamobile. Access to the Delta- 
mobile is through the random access point (rap) which 
controls four separate radios simultaneously and has 
the necessary interface to the switched network. The 
rap is connected to the Deltamobile via the Deltamux. 
The scra system gives full subscriber facilities to mobile 
users. It can handle 16kbits/s voice, 300bits/s and 
2.4kbits/s asynchronous data, and 2.4 and 16kbits/s 
synchronous data. In addition, Deltamobile provides 
the interface to the combat net radio via the dap. 
A second-order multiplexing system, Deltacombiner, 
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Data access point terminal 


handles 256, 512, 1024 and 2048kbits/s data in a free 
configuration 


STATUS 

The system has been delivered to the Norwegian and 
Swedish armies. EB also signed a contract in 1985 
which will involve Deltamobile as the complete com- 
munication system for the Norwegian Improved Hawk 
System, The system has also been chosen by a number 
of other countries as their future tactical system, 
including Australia for its Parakeet project. 


Manufacturers 

Most of the equipment in the Deltamobile system is 
manufactured by Elektrisk Bureau (EB), Nesbru, and by 
Standard Telefon og Kabelfabrik AS (STK), Oslo. 


SAUDI ARABIA 


provide communications services within and between 
the Dhahran, Taif, and Khamis Mushayt air bases. 

A telephone trunking network interconnects the air 
bases at Dhahran, Taif and Khamis Mushayt. Private 
automatic branch exchange (pabx) equipment at each 
of the air bases serve the Peace Hawk V requirements 
and interconnect with other on-base telephone systems 
and the public telephone network. The firing ranges 
are equipped with small pabxs to support current 


automated command and control facilities, surveillance 
radars, and long haul communication links. It includes a 
single command operations centre and several sector 
centres. It will contain more than 300 computers 
interconnected by the same number of communication 
links. 


communication requirements and provide for additional 
growth. 


STATUS 

The Peace Hawk V communications project has 
extended through Peace Hawk VII and is currently 
continuing as Peace Hawk Vill. Contel Page has 
provided the majority of the maintenance and oper- 
ations services through each Successive project phase 


One of ten ‘offset’ programmes involves Racal 
Tacticom and the Boeing Industrial Technology Group 
in the establishment of tactical radio production 
Capability in Saudi Arabia. 
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Saudi Air Defence C3 System 
Communications Segment 


The Aydin Corporation is acting as sub-contractor to 
Litton Industries for the communications segment of the 
Kingdom of Saudi Arabia Air Defence C* System. 

The total turnkey project involves the supply of 
equipment and support services for 17 links. The 
equipment, which is installed in S-280C militarised 


Saudi Naval Expansion 
Programme 
(SNEP)-Communications 


This system provides the Royal Saudi Naval Forces 
(RSNF) with acommand and control capability between 


transportable shelters, includes both line-of-sight and 
tropospheric scatter links of 72-channel capacity. 

The field implementation phase involves the provision 
and installation of 14.6-, 18.2- and 27.4-metre parabolic 
antennas and the siting of the equipment shelters. The 
equipment segment includes 34 low-level and 34 
high-level shelters. All tropospheric scatter terminals 
provide 10kW output power, using vapour phase 
cooling for the klystron and a solid-state, quadruple 
diversity, predetection radio. The terminals have been 
tested to US MIL-STD-810 environmental level, including 


patrol vessels at sea and three shore-based sites in 
Saudi Arabia: at the RSNF headquarters in Riyadh, 
Jubail Naval Base on the Arabian Gulf, and the Jeddah 
Naval Base on the Red Sea. 

The system provides base-to-base and ship-to-shore 
communications by voice and teletype. Each of the sites 
has a transmitter, receiver and operations control 
element with facilities for hf, vhf and uhf communication. 


South African Military 
Communications 


In the late 1960s South Africa implemented its first 
modern military communications system, an hf radio 
network for the South African Navy (SAN). Known as 
the Silver Mine Telecommunications System, it was 
designed under the SAN/Royal Navy Simonstown 
Agreement to provide protection for Western shipping in 
the Southern Ocean. The system, with hf stations at 
Simonstown, Walvis Bay and Durban, incorporated a 
computerised data bank/message switching system 
which provided ships’ positional information in the 
South Atlantic and Indian Ocean, as well as within 
the Southern Ocean. After the cancellation of the 
Simonstown Agreement, the SAN gave up its deep water 
role, directing its resources to the defence of the coastal 
waters of South Africa. Although the hf system was then 
no longer required for its original purpose, it was 
retained and has continued to be utilised by the SAN, 
as well as being used to provide long-distance 
international hf circuits for the South African Defence 
Forces as a whole. 

In the early 1970s it became clear to the South African 
Army that its national telecommunications network, 
based primarily on hf radio, would not be adequate to 
meet future traffic demands, particularly in terms of its 
data handling capacity. A study was commissioned to 
determine what sort of system was needed and what 
could be provided given the restrictions imposed by 
the UN arms embargo. The study group's first 
recommendation was that any new system should meet 
the requirements of all three services, and not just the 
Army, since this would prevent duplication of effort and 
provide for a fully integrated system. 

The basic requirement was for a facility which could 
be used to command units at any military establishment 
throughout the country using both fixed and mobile 


Combat Zone Mobile 
Communication System (CZMCS) 


The CZMCS is designed to provide army corps and 
subordinate echelons of Turkey's Second and Third 
Armies with a reliable, relocatable signals system. This 
automatic telephone system will be based on a number 


tests for temperature, humidity, rain, transportability 
and rfi. 


STATUS 

The contract was awarded in 1979 and was fielded in 
1985. By mid-1986, Aydin had won business worth over 
$85 million. 


Manufacturer 
Aydin Systems Division, San Jose, California. 


SOUTH AFRICA 


communications systems, together with an additional 
capability to relay large amounts of data from border 
radar stations back to the main command and control 
centre in the Pretoria area. 

Detailed recommendations were drawn up for sucha 
system, which became fully operational in 1982. The 
basic fixed national telecommunications infrastructure, 
which provides switched voice circuits, teleprinter and 
data handling capability, and automated computerised 
message handling, makes extensive use of the existing 
civil microwave network. 

This network links together all the country’s major 
industrial areas. Although most of the repeater stations 
were constructed to be relatively immune to sabotage, 
all the military links are provided with automatic 
alternative routeing for added security. 

In many of the sparsely populated areas of the 
country, in particular around the Northern borders, the 
only existing telecommunications links were in the form 
of overhead telephone wires which were of no use to the 
military. The solution was to use tropospheric scatter 
links which provided the necessary capacity and, 
because it is a relatively long hop system, reduced the 
number of stations to be protected. The tropospheric 
scatter system runs from Durban, to the south of 
Swaziland, along the northern border of the Transvaal, 
and then south along the border via Olifantshoek to 
Upington. It is thought likely that the link will be 
extended in the future to link Upington to Cape Town. 
Integrated into the network is the South African Air 
Force's 13Mbits/s psk digital network which has been 
established in the Transvaal region. 

The whole network is totally integrated with alterna- 
tive routeing and interfaces between analogue and 
digital elements. Routeing is a function of tandem 
exchanges which interconnect with each other. These 
are located at Pretoria, Durban, Bloomfontein, Port 
Elizabeth and Cape Town, feeding traffic out to the end 


There is a separate hf radio system linking Pretoria 
with any units operating beyond the range of the 
national infra-structure. This hf system also provides a 
back-up facility to the microwave/tropospheric scatter 
system. 

A mobile telecommunications system has also been 
established for use at divisional and brigade level, a 
system which interfaces with the microwave/ 
trophospheric scatter network at strategically placed 
access points. The mobile system has been configured 
to be as flexible as possible to permit a variety of 
configurations. As such it can provide communications 
within a brigade, between brigades, and between 
brigades and a division. There is also a provision for 
back links to lower echelons such as combat units or 
teams which have their own tactical communications 
networks. Similarly, there are facilities for communi- 
cation to higher echelons right back to’ the main 
headquarters command centre. 

A series of standardised container installations have 
been devised with each container performing a specific 
function. These include: mobile tropospheric scatter 
systems with each terminal consisting of one equipment 
container, two antenna trailers and a power generator; 
microwave line-of-sight radio containers; hf receiver 
containers; hf transmitter containers; line control and 
automatic switching containers; and telegraphy and 
crypto containers. The containers can be transported 
by C-130 aircraft or by truck. Alternatively, loose 
wheel-sets are available to convert the containers into 
trailers. 

The contribution by local industry to this network has 
been considerable. The 18- and 27-metre tropospheric 
scatter dish antennas were manufactured in South 
Africa as was the channel multiplex equipment, 
microwave, 1kW hf transmitters, receivers, fixed and_ 
mobile telephone exchange equipment, and all the 
tactical radio equipment and antennas. 


users through a large number of private local 
exchanges. 
of nodal points interconnected with digital trunk 


tropospheric scatter links and digital los microwave 
spurs. Relevant standards are in accordance with 
EUROCOM tdm requirements. Equipment is being 
supplied in emp protected NATO type shelters. 

Page Europa SpA is the main contractor, while 
Marconi Italiana’s contribution to the programme 
includes approximately 40 digital exchanges, 60 multi- 


plexers and 300 radios. The CZMCS equipment is 
scheduled for delivery by the end of 1989. 

CZMCS is the fore-runner of a programme dubbed 
the Turkish Armed Forces Integrated Communications 
System (TAFICS) and potentially valued at $1500 
million. 


400-watt HF Communications 
System 


The Racal-Tacticom 400-watt hf communications sys- 
tem provides the military user with a long-range tactical 
communications capability. 

Specifically developed for multi-role use, its excep- 
tionally small size and flexibility of installation make it 
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equally suitable for deployment as a mobile, fixed or 
transportable station. Of special significance are 
measures taken to reduce mutual interference allowing 
hf and vhf stations to be operated at the same location. 

The major units in a basic system comprise the 
TA4034 400-watt hf amplifier, the VRA549 400-watt 
automatic antenna matching and tuning unit (aamtu) 
and an hf transceiver such as the TRA931P, PRM4031 or 
PRM4041A. A wide range of antennas is available, 


dependent on application. The audio ancillaries are a 
handset, headset, morse key etc. 

The amplifier delivers a full 400-watt cw output on a 
continuous basis which is particularly valuable in 
providing long-range teleprinter (rtty) operation under 
combat conditions. Alternatively, without the optional 
forced-air cooling unit fitted to the power amplifier, 
continuous speech operation is possible. 

Fully-automatic tuning simplifies operation and rapid 


channel changing. The operaior initiates tuning when 
ready to transmit and the aamtu delivers full power 
output in less than 1.5 seconds from selection of the new 
frequency. 

The TRA931, PRM4031 and PRM4041A synthesised 
transceivers enable the system to cover the 2 to 30MHz 
range, providing 28,000 channels at 1kHz intervals. Ssb 
voice or keyed-tone (cw) telegraphy on either sideband 
and am voice modes are provided by these transceivers. 

If the TRA931P or PRM4041A is employed any one of 
eight pre-programmed channels can be selected by a 
single switch. 

A wide range of operational units can be included to 
increase the versatility of the basic system and to 
provide additional facilities to suit the particular 
application. Among these are power supplies. The basic 
system operates from a 24-volt dc supply with operation 
from ac or generator-derived supplies available as 
alternatives. The filters permit working in close proximity 
with other hf and/or vhf radios. There is a teleprinter 
(with fsk modem) for rtty operation and audio 
encryption equipment for security of both voice and 
teleprinter communications. 

The station operates from a 24-volt dc supply 
(negative earth). 

The VRA549 aamtu provides fully automatic operation 
over the whole hf band. The tuning cycle is 1.5 seconds 
maximum and it matches dipole, whip and a wide range 
of antennas. 

The choice of antenna will depend on application. A 
3.6-metre whip or horizontal V is used for mobile 
applications and an 8-metre telescopic mast or dipole is 
used for static operation. 

There is a wide range of audio ancillaries available 
including radio/intercom harness noise-excluding hel- 
mets and headsets, handsets, fist microphones, morse 
keys and loudspeakers. 
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4-radio command vehicle installation 


In vehicle installations, the BCC400A or BCC600 
series of radio control harnesses provides the com- 
mander and all the crew with immediate access to any 
of the radios and intercom facilities. 


Advanced Vehicular Intercom 
System (AVIS) 


AVIS is an intercom and radio management system 
designed to meet a variety of requirements including 
those of multi-radio command vehicles operating in an 
electronic warfare environment. The system uses tdm to 
carry voice or data traffic. It is claimed to be a low cost 
replacement for the AN/VIC radio harness, but with 
higher performance and reliability. 

AVIS incorporates a ‘superfast’ voice-operated switch 
designed to minimise the unwanted background noise 
prevalent in military vehicles; this is particularly 
noticeable when several microphones are ‘live’ at the 
same time. Its other features include interfacing with up 
to 6 radios, a high level of intelligibility, standardised 
inter-unit cabling, ‘listen only’ stations, radio silence 
control by a commander, and automatic or manual 
retransmission on 1 or 2 radios. AVIS also provides an 
inter-vehicle conference facility, and data handling at 
up to 72kbits/s. 

In addition there are two major options available 
depending upon operating procedures or complexity of 
installation. One is the ability to select a split earphone 
mode, which gives a crewman the ability to ‘work’ any 
one of the radios whilst ‘monitoring’ any one (or all) of 
the others and still maintain hands free intercom. In an 
emergency, each crewman has an over-ride facility 
which enables him to be heard by all of the crew without 
disturbing radio traffic. The other is a programmable 
option which enables the vehicle commander to restrict 
or allocate various levels of access to radios for each 
member of his crew; this is useful in a command vehicle 
where tacticians can be assigned their ‘own’ radios 
without the risk of accidental interruption. 

The full AVIS range comprises master control statio 
(mcs), full function crew stations (ffcs), monitor on 
crew stations (mocs), radio interface terminals (rit 
remote front panels (rfp), loud speakers (ls), dat 
terminal units (dtu), and voice warning boxes (vwb). 

The mes is the centralised control unit for the vehicle 
intercom, and also conditions and distributes power to 
other units. It will interface warning systems, field 
telephones, and up to two radios. The mcs enables the 
vehicle commander to program the level of radio access 
of each crew station, impose listening silence, or use the 
radios exclusively. 

Ffcs units provide the interface between the system 
highway and the headset for both commander and 
crewman, giving access to the intercom channel and 
those radios for which access has been allowed by the 
mcs. The user can monitor other radios in addition to 
that selected for transmission. A selectable voice- 
operated switch minimises the effect of vehicle noise. 
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AVIS ffces 


AVIS mcs 


Most vehicle installations can be configured using 
only these two basic units. 

The mocs is a much simplified, and lower cost crew 
station which allows the user to connect a headset or 
loudspeaker and listen to the intercom channel. There is 
no talkback capability. The unit is used for briefing 
infantry troops in apcs since several mocs can be 
installed with the number being limited only by the 
power supply. 

The rit enables the basic system to be expanded for 
additional radios. Each rit will interface two extra radios. 

The rfp can be plugged into the audio socket of any 
ffes to give a 10-metre extension of the front panel 
selections. 

A standard loud speaker is offered as part of the 
range, although any 8 ohm unit can be plugged into the 
audio socket of either the ffcs or mocs to broadcast the 
currently selected radio or intercom channel. 

By connecting two or more dtus into the system 
highway, other electronic equipment fitted in the vehicle 
can use the intercom system to transport high speed 


Manufacturer 
Racal-Tacticom Ltd, Reading. 


AVIS mocs 
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data. For example, sensors in the engine compartment 
of a tank could send data through the intercom system 
(and slip rings) to a central monitoring unit in the turret 

The vwb unit is a speech synthesizer which can be 
used to give clear alarm and control announcements 
over the intercom channel. Priorities and repetition rates 
are assigned to each message, so that the vwb will not 
over burden the intercom channel with simultaneous 
messages. This unit will also operate with most types of 
existing intercom systems. 

A variety of headsets and telephone handsets can be 
supplied with AVIS 


STATUS 
Production began in mid-1986. Equipment has under- 
gone trials with the US Army. 


Manufacturer 
Royal Ordnance, Electronics Group, Blackburn 
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Clansman Integrated 
Communication System 


Clansman is an integrated system; a family of radio 
equipments designed for operation in combat zones 
anywhere in the world. The Clansman equipments 
provide communication facilities over long and short 
distances for the infantryman, armoured vehicles, gun 
and missile batteries, beach landings, parachute drops 
and some ground-to-air links. Access to wider coverage 
area communications systems used for high-level 
direction and command is made simple with Clansman 
equipments 

The Clansman family consists of seven sets (two hf, 
four vhf and one uhf) designed to replace about 24 
separate equipments previously in service with the 
British armed forces. In both the hf and vhf groups there 
is a set for which an rf amplifier has been designed 
so providing higher power sets with the maximum 
standardisation. Frequency coverage is from 1.5 to 
75.975MHz and from 225 to 399.5MHz. An adaptor 
telegraph radio low/high level (atr1/hl) is included in the 
Clansman equipment enabling signals from telegraph 
or computer peripheral apparatus to be transmitted by 
the various radio sets in the Clansman family. 

Clansman has been developed as an integrated 
system with the benefit of common design character- 
istics which simplify operator training and familiar- 
isation, signals procedure, supply of equipment and 
ancillaries and maintenance. 

At the heart of all Clansman sets is a digital frequency 
synthesiser which, in the UK/PRC 350 vhf manpack set, 
occupies only 72 cubic centimetres and provides any 
one of 840 channels 

Each set of the Clansman range can form the basis of 
a communication network in its own right. At the same 
time the sets have been designed so that they are 
interoperable. Vhf sets work as a Sub-family in the 30 to 
75.975MHz frequency range, hf sets in the 1.5 to 30MHz 
range, and the uhf set in the 225 to 399.5MHz range. 

Vhf sets use 25kHz channel spacing which doubles 
the number of tuning points in the band. The 
UK/VRC353 vehicle-borne set, however, operates at 
50kHz channel spacing as well, which ensures that it is 
interoperable with existing British and NATO equipment. 
With the exception of the UK/PRC 349 and UK/PRC 350, 
automatic rebroadcast is available on all Clansman vhf 
sets. (This is achieved by the receiver set recognising a 
sub-audio tone from the transmitting Clansman set 
Non-Clansman sets can intercommunicate in the 
normal way by switching out this facility.) They will not, 
however, operate the automatic rebroadcast system 
which gives a Clansman vhf rebroadcast net a certain 
amount of protection from unwanted interfering signals. 
A comprehensive range of antennas has also been 
developed which can be used by all vhf sets. 

Hf sets operate in the ssb voice and cw modes but 
am dsb is also provided to ensure that they are 
interoperable with existing equipments. All three sets 
can be set up accurately by the operator on any 
frequency in the hf band at 100Hz intervals. An rtty 
adaptor is provided to allow the radios to use rtty where 
needed. A narrow-band morse facility, which has been 
found very useful for long-range patrol work, is also 
built into the hf sets. 

The uhfsetis a lightweight manpack for ground-to-air 
communicators. It is interoperable with existing airborne 
equipment in this band and works on 50kHz channel 
spacing. 

All the vehicular sets can be used together in the 
same vehicle with the minimum amount of mutual 
interference, a major problem arising from multiple 
radio set installations. Freedom from such interference 
is Known as electromagnetic compatibility (emc). The 
emc problem is aggravated by the congested frequency 
band resulting from the large numbers of electronic 
equipments now in use and from the proximity within 
which they often have to operate. In the Clansman 
range careful attention has been paid to emc to 
suppress broadband noise, harmonics and other 
spurious effects from both transmitters and receivers. 

Sets can be used either by themselves in vehicles or 
with the Clansman harness which gives additional 
facilities to both single and multi-set installations. 
Particular attention has been given to the ability to cope 
with variations in vehicle supply voltage and transients. 
The control harness consists of a system of control and 
junction boxes which permits control of two or three 
radio sets from various positions in the vehicle. It also 
provides intercommunication between these positions, 
rebroadcast facilities between any two sets and 
remote-control facilities up to 3km, using lightweight 
army signalling cable (D10), and up to 5km using two 
leads of CT10 cable. 

The Clansman UK/PRC320, 344, 351 and 352 
manpack radios can also be used as vehicle stations in 
a clip-in role. An installation kit is employed, together 
with the radio, to make use of the vehicle antenna and 
batteries and to provide suitable fixings 


UK/PRC349 radio 


Micro-miniaturisation has been used throughout 
Clansman and special integrated circuits have been 
developed, wherever necessary, to reduce the size, 
weight and power consumption of the sets 

A range of Clansman test gear, including a 
tape-sequential automatic tester, has been developed 
and produced, thus ensuring minimum maintenance 
load in the field. A field-repair test kit is available from 
the appropriate radio set manufacturer to diagnose 
testing and alignment of sub-units and plug-in modules 
of the radio and to assist in fault-finding down to 
sub-unit level. 

Special tools and fixtures to facilitate rf circuit 
alignment and mechanical assembly are included. 

Details of performance of sets within the Clansman 
range are given in the equipment section. All the radios 
within the Clansman range are designed to meet 
the general requirements of DEF-133, L3 (ground 
equipment, exposed and immersible unpackaged). 
These requirements and existing NATO specifications 
are met by all the equipments in the range and, in many 
instances, exceeded. Clansman further extends the 
British Army's net communications capabilities by 
replacing the long-serving Larkspur radios of an earlier 
generation. 


STATUS 

Initial design studies began in the mid-1960s with user 
trials taking place in 1970/71. Although deliveries of first 
production units for the British Army began in the early 
1970s, equipment was not fielded in any quantity until 
the latter half of the 1970s. It is now fully fielded. 

Total value of Clansman equipment orders has not 
been disclosed, but by the end of 1985 total sales by the 
four manufacturing companies were thought to exceed 
£500 million, about half of which were for export. 

Known recent awards include: 

1978 

£3 million awarded to the military communications 
division of Marconi Space and Defence (MSD) (now 
Marconi Secure Radio (MSR)) for the supply of several 
hundred UK/VRC353 vehicle radios, thought to be for 
Kuwaiti Chieftain tanks. 

£6 million awarded to Racal-Tacticom by the Spanish 
Ministry of Defence for establishing licence production 
by EESA of UK/PRC349 vhf/fm personal radio. 

£2.5 million overseas order awarded to MEL for the 
supply of UK/VRC321/322 vehicle radios. (The total 
value of MEL’s Clansman involvement was put at £50 
million at that time.) 

1979 

£250,000 awarded to Plessey by un-named Middle 
Eastern country to supply UK/PRC344_ uhf/am 
manpacks. 

About £1 million awarded to Racal Acoustics by UK 
MoD for headgear test sets, pressel switch box 
assemblies, and infantry and ‘B' vehicle headsets. 

£1.5 million awarded to Plessey by the UK MoD for the 
supply of about 4000 de charging units for Clansman 
transceivers. 

Unknown value contract awarded to Racal Auto- 
mation for the supply of further quantities of automatic 
test equipment. 

£1.5 million awarded to Gresham Lion by UK MoD for 
the supply of Clansman test equipment. 

£1 million awarded to Plessey by the Royal Nether- 
lands Navy for the supply of UK/PRC320 and UK/ 
PRC344 manpack radios. (This order brought to more 
than £70 million Plessey's total Clansman involvement.) 

£1.25 million awarded to Racal Antennas by UK MoD 
for the supply of MA716 lightweight telescopic mast 
systems and groundspike antennas. 

Undisclosed value contract awarded to MSDS (now 
MSR) by Royal Netherlands Navy for UK/VRC353 vhf 
vehicle radios. 

£800,000 awarded to Racal-Tacticom by Royal 
Netherlands Navy for supply of UK/VRC381 and 
UK/VRC353  manpack vhf radios for Netherlands 
Marines. 

1980 

£4 million awarded to Racal-Tacticom by UK MoD for 
BCC543 antenna tuning units, bringing to £20 million 
the value of atus ordered. 

1981 

£8 million awarded to Racal-Tacticom by the Spanish 
Ministry of Defence for production of UK/PRC349 in 
Spain by EESA. 

1982 

Contracts worth £12 million awarded to MSDS (now 
MSR) by a number of Middle Eastern countries for 
UK/VRC353. 

1983 

£4 million awarded to MSDS (now MSR) by Middle 
Eastern country and £6 million awarded to same 
company by Asian country for UK/VRC353. 

£15 million awarded to MEL by UK MoD for 
UK/VRC321. 


OPERATIONAL SPECIFICATION 
DEF-133, L3 defines the use: of equipments in 
pan-climatic conditions, both for vehicle-mounted and 
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Larkspur radios—(top right) C13 wireless set, (top left) C42 transmitter/receiver, (bottom right) B47 transceiver, and 
(bottom left) C11/R210 vehicle radio 


Triple set UK/ VRC353 installation 
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manpack stations. The most significant requirements 
are that the equipment must be capable of: operation 
and storage between -40 and + 55°C (ambient) plus the 
effects of solar radiation (1130W/m? for 6h); water 
immersion to a depth of 1.5 metres; operation and 
storage at an altitude of 2500 metres (DEF-133 defines 
requirement in terms of pressure); transportation at an 
altitude of 7250 metres (DEF-133 defines requirement in 
terms of pressure); tropical exposure (84 days at 95 per 
cent relative humidity, temperature cycling from 20 to 
35°C); operation and storage in heavy driving rain, salt 
spray, high wind, driving dust and driving snow; meeting 
the corrosive effects of acid and alkaline spray and to 
be unaffected by severe contamination by fuel oils, 
hydraulic oils and lubricating fluids; meeting oper- 
ational conditions in wheeled and tracked land vehicles 
travelling on surfaced and unsurfaced roads and open 
country, and transport by land, sea and air; and meeting 
operational shocks in armoured fighting vehicles due to 
the impact of non-penetrating shells on the vehicle 
armour and delivery by normal parachute techniques. 


Manufacturers 

VHF MANPACK SETS UK/PRC349, UK/PRC350, UK/PRC351, 
UK/PRC352 AND VHF TUAAM 

Racal-Tacticom Ltd, Reading 

VHF VEHICLE SET UK/VRC353 

Marconi Secure Radio, Portsmouth. 

UHF MANPACK SET UK/PRC344, HF MANPACK SET UK/ 
PRC320, FREQUENCY SYNTHESISER, CONTROL UNITS, VHF 
ANTENNAS 

Plessey plc, Ilford. 

HF VEHICLE SETS UK/VRC321 AND UK/VRC322 ADAPTOR 
TELEGRAPH RADIO 

MEL, Crawley 

AUDIO ANCILLARIES AND TEST SET 

Racal Acoustics Ltd, Wembley, 

HANDSETS GP AND TANK TELEPHONE REMOTE 

STC Components, Harlow. 


CLANSMAN EQUIPMENTS 


CLANSMAN HARNESS 


UK/VRC321 radio 


Royal Ordnance Ammunition Ltd, Blackburn. 


CLANSMAN FIELD TEST CONSOLE 
Marconi Secure Radio, Portsmouth. 


CLANSMAN MANUALLY-OPERATED TEST INTERFACE 


Gresham Lion Group ple, Feltham. 


Radios 
Rf 
Manpacks Frequency power Transmission 
3W, voice (ssb, am) 
UK/PRC320 2—-30MHz 30W cw 
UK/PRC344 225-399.5MHz 2W. voice (am) 
UK/PRC349 37—46.975MHz 250mW. voice (fm) 
UK/PRC350 36-—56.975MHz 2W voice (fm) 
UK/PRC351 4w voice (fm) 
30-75.975MHz 
UK/PRC352 20W digital data 
Vehicle 
voice (ssb, am) 
UK/VRC321 1.5-30MHz 40W cw 
rtty (fsk) 
voice (ssb, am) 
UK/VRC322 1.5-30MHz 300W cw 
rtty (fsk) 
100mW, 1W voice (fm), rtty 
UK/VRC353 30—75.975MHz facsimile 
15W, 50W digital data 
Teleprinter accessories 
Type Frequencies Modes 
Adaptor Wide shift teleprinter 
telegraph space: 2.425kHz (simplex/duplex) 
radio mark: 1.575kHz reperforater 
ATR Narrow shift diversity 
(BA1012) space: 2.8475kHz or 2-channel 
467.5Hz 


382.5Hz 


Typical 
ranges 


50km 
300km (sky) 


160km ground- 


CLANSMAN HARNESS TEST SYSTEMS 

Evershed and Vignoles Ltd, London. 
CONDITION TEST SET 
Wayne Kerr Co Ltd, Bognor Regis 


to-air (2700m high) 


16km ground-to- 


ground (line-of-sight) 


1km 
5km 
8km 


16km 


50km 
300km + (sky) 


80km 
300km + (sky) 


32km + 


Replaces 


RTAI 


Replaces 
A13, A14 
A510, HF 156 
WS62 


A43 


new item 
A40 


A41, A42 
B47, B48 


C11/R210, 
C13, 
C14 


C11/R210, 
C15; 
D11/R230 
D13/R234 
C42, C45 


B47, B48 


Contractor 


MEL 


mark: 2.7625.kHz or 


Contractor 


Plessey 


MEL 


Racal-Tacticom 


Racal-Tacticom 


Racal-Tacticom 


MEL 


MEL 


MSRS 


Speeds 


Teleprinter: up to 110 


baud 


Data: 


up to 750bits/s 


Vhf antennas 
and tuning units 


Type 


Tuner unit automatic antenna 

matching (TUAAM) with metric antenna sections 
Elevated omni-directional broadband antenna 
Long-wire directional inverted V 

Vhf ground spike and elevated ground spike 
Ground-mounted monopole 


Special-to-system 
test equipment 


Type 


Clansman field test console 

Clansman manually-operated test interface 
Harness test sets 

Audio accessories test set 

Condition test set 


Clansman Radio Control Harness 


The Clansman radio control harness was developed 
and manufactured for the UK MoD at Royal Ordnance 
Electronics Group, Blackburn, and is designed to 
provide the crew of an armoured fighting vehicle, or a 
remote operator, with positive intercommunication and 
access to the installed radios. 

The Clansman harness supercedes the quite different 
Larkspur system. It lends itself to application in many 
different roles, and can be fitted to any vehicle in a one- 
two- or three-radio installation. 

Flexibility in application is a keynote of the Clansman 
radio control harness system which embodies nine 
control or interconnecting units with 12 ancillary items: 
many different installation requirements can be met. 
The range of units represents approximately one 
quarter of the number of units required for the previous 
harness range and increased protection against 
connection failure is achieved by linking the harness 
items in a ring. 


Frequency Contractor 
30—76MHz Racal-Tacticom 
30—76MHz Plessey 
30—76MHz Plessey 
30—76MHz Plessey 
30-—76MHz Plessey 
Contractor 

MSRS 


Gresham Lion 
Evershed and Vignoles 
Racal Acoustics 
Wayne Kerr 
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Notes 

UK/PRC352 comprises UK/RT351 with clip-on amplifier 
to give higher-powered version 

UK/PRC322 comprises UK/RT321 with amplifier to give 
higher-powered version 

Digital data, rtty (fsk) and facsimile require separate 
applique units 

UK/VRC321 and 322 have virtually eliminated gap 
between extreme ground and minimum sky-wave 
ranges 


2- and 3-radio harness items 


Interconnecting box 2 radio 

Interconnecting box 2 radio crew and remote 
Interconnecting box 3 radio 

Interconnecting box 2 radio intercommunication 
Crew box 2 set 

Crew box 3 set 

Driver's box 

Driver's box selector 

Commander's box fixed 

Commander's personal unit 

Crew box intercommunication 


Clansman radio contro] harness 


NATO stock 
number 


5820-99- 117-6250 
5821-99-7 18-4304 
5920-99-117-6110 


5895-99- 117-4911 
5895-99- 117-4910 
5820-99-117-5042 
5820-99-117-5041 
5895-99- 117-4909 
5820-99-117-5043 


IB2IC 
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2- and 3-radio harness items 


Ancillary items 


NATO stock 
number 


5820-99-117-6143 
5965-99- 117-6264 
5965-99- 117-6263 
5820-99-117-6142 
5820-99-117-6111 
5820-99- 117-6144 
5820-99-117-6249 
5895-99-117-6108 
5820-99- 117-6109 
5820-99- 117-6248 
5965-99- 117-5044 
5805-99-653- 4274 
5820-99-719-1726 
5820-99-719-1725 
5820-99-719-1725 


5810-99-633-6370 
5810-99-633-6370 


5820-99-633-6561 
5820-99-633-6562 
5820-99-633-6563 
5820-99-633-6565 


AAFL Amplifier af loudspeaker 

LSF Loudspeaker free standing 

LSV Loudspeaker vehicle mounting 

AEL Audio extension lead 

RCU Remote combining unit 

RPU Remote personal unit 

IBHA nterconnecting box harness adaptor 
SCB Set combining box 

RAB Radio adaptor box (Larch) 

IBRA nterconnecting box radio adaptor (Crab) 
TG(TT) Tone generator (converts tank telephone) 
KTM Key telegraph manual 

RRB Remote rebroadcast box 

HRB Harness rebroadcast box 

RBJIB Rotary base junction interface box 
ASB5R Amplifier selection box 5 radio 

RTT1B Remote tank telephone interface box 
WUA Warning unit audible 

C5RJB Commander's 5-radio junction box 
Self-propelled artillery items 

RLB Radio lines box 

A\IB Amplifier intercom box 

LST Loudspeaker tee box 

TAB Telephone adaptor box 

1B12 _Interconnecting box 12-way 


Claymore Area Communication 
System 


The Claymore area communication system consists of a 
range of equipments enabling the establishment of a 
switched trunk communication network capable of 
providing fully secured telephone, telegraph and data 
communications for a military force in the field. All 
component equipments within the system are designed 
to the relevant parts of DEF-STAN-07-55 and are fully 
compatible with each other. The system itself has been 
designed to ensure simplicity of operation and with 
the flexibility to enable a Claymore network to be 
reconfigured rapidly and safely to suit changing tactical 
circumstances 

The Claymore system is fully digital up to the 
subscriber instrument tails. These are analogue to 
avoid the necessity of,replacing existing subscriber 
telephones and field cable. The digital system can be 
operated at either 16 or 32kbits/s per channel. 

The system was designed to offer almost all the 
facilities provided by larger recently developed military 
systems, but in amore compact form and at much lower 
cost. Switching is digital throughout and signalling 
is normally by the saturation method, although 
predetermined routeing can be imposed if required. All 
transmissions are fully secured by bulk encryptors and 
can be at 256, 512, 1024 and 2048kbits/s data rates. 

A complete terminal suitable for a brigade head- 
quarters, comprising radio equipment, multiplexer, 
encryption and telephone switch for some 20 to 30 
subscribers, can be housed in a %,-ton Land Rover size 
vehicle 


5820-99-633-6564 


STATUS 
Production began in 1975. Over 130,000 units sold to the 
British Army and a number of overseas customers. 


Manufacturer 
Royal Ordnance, Electronics Group, Blackburn. 


Claymore in a %/,-ton vehicle showing the Mardex digital exchange, radio relay, multiplexer and bulk encryption 
device 


Main equipment used in the Claymore system 
includes: GRO83 radio relay, MUX 983 multiplexer, 
MarCryp Mux bulk encryptor, Mardex tactical digital 
exchange and Stars 3MxX telegraph automatic routeing 
equipment 


Fastnet 


Fastnet is a project which is converting the UK 
Army Fixed Telecommunications System (AFTS) from 
analogue to digital operation. Its first phase covers the 
Army's 50 largest sites and has around 30,000 
telephone extensions. This phase, which was com- 


missioned at a cost of some £13 million in late 1986, is 
based on a private network of 72 Plessey digital pabxs 
linked by wideband digital circuits leased from British 
Telecom. Fastnet 1 uses the UK developed digital 
private network signalling system (dpnss) and the BTS 
Isocom call management/directory search system. It 
handles voice, text and data and is designed for 
upgrade to ISDN working, 


ICS4 Integrated Communication 
System 


ICS4 is the latest version of the broadband naval 
communication system ICS3. The latter is now in service 
with more than 60 vessels worldwide. 

ICS4 is an integrated system which can include 
vif/hf/vAf/uhf satcom and sonar capabilities. Its broad- 
band architecture enables all hf transmission to be 
amplified simultaneously by acommon power bank and 
then radiated from wideband antennas. Frequency 
changes can be made in rapid succession. Options 
available include MIL-STD-1553 bus control, real-time 
channel evaluation and frequency hopping eccm. 

Modular in concept and design, |CS4 can be used in 
many types of threat and stress situations. The number 
and types of equipment can be varied in each class of 
ship according to operational requirements, while at the 


same time maintaining a high degree of standardisation 
in operation, maintenance, training and logistic support. 

ICS4 can handle all modes of signalling used in 
ship-to-ship, ship-to-air and ship-to-shore communi- 
cations. 

Asignificant feature of the system Is the application of 
broadband techniques that enable all hf transmissions 
to be amplified and radiated without the need for any rf 
electro-mechanical units. Similarly, all vif to hf receivers 
are operated from a single small active antenna. 
Frequency changes are ultra-fast and can be made in 
rapid succession. The transmitted (radiated) hf power 
can be adjusted instantly and independently for 
each frequency. The separation between adjacent hf 
channels can be reduced to as little as SOkHz. 
Narrow-band hf and mf channels can be incorporated 
to suit individual requirements 

The reduction and simplification of operating con- 
trols, together with embedded comprehensive testing 
and monitoring facilities, enable a reduction in the 


STATUS 
In production. 


Manufacturer 
Marconi Secure Radio, Portsmouth. 


Later phases of Fastnet will involve a further 200 small 
exchanges. Fastnet, which also serves British Army 
units overseas, is interfaced to other private networks 
and the pstn. The Royal Navy and the RAF have plans 
for similar networks which, together with Fastnet, will 
form the Defence Fixed Telecommunication System 
(UK). 


number and skills of onboard manning levels. The 
receivers and exciters are similar in design and 
construction, comprising plug-in non-adjustable mod- 
ules of which a number are common to both units. For 
example, a common front panel module provides for 
local, remote or bus control, and for the selection of 
frequency, preselected frequency channels and mode 
of operation, Up to 19 frequencies can be stored in 
an electronic memory in which the information is 
maintained for several days should the ac supply 
become disconnected, Frequency accuracy and stab- 
ility in both receivers and exciters are maintained by a 
central 1MHz frequency standard. 

ICS4 systems comprise three primary sub-systems: vIf 
to hf receiving, mf/hf transmitting, and control and 
distribution. Other sub-systems, such as vhf, uhf, 
satcom, sonar communications and message handling, 
can be incorporated as required. 

The receiving sub-system covers the 10kHz to 30MHz 
frequency range. Signals received by a short active 


antenna — H5500 (RN type AVK) — are distributed via 
broadband active multicouplers to the receivers. The 
processed baseband outputs are then routed via the 
control and distribution sub-system to the many users in 
the communications office, bridge, helicopter landing 
control, teletype message handling facility and other 
remote positions. The antenna distribution can feed up 
to 36 receivers without the use of passive splitters, 
tunable multicouplers, preselection, notch filters or rf 
patch panels. 

To achieve optimum performance over the range 
10kKHz to 30MHz, each receiver operates over the 1 to 
30MHz band. Signals between 10kHz and 1MHz are first 
up-converted by mixing with a highly stable 5MHz 
signal. Thus, each receiver is provided with two signal 
inputs, one covering 1 to 30MHz and the other 5.01 to 
5,999MHz, the appropriate input being automatically 
connected according to the selected working frequency. 

The receiver has three if frequencies, chosen to 
minimise spurious responses. Local oscillator signals 
are derived from an internal frequency synthesiser 
which, in turn, is locked to the external 1MHz frequency 
standard. Intermediate frequency (if)passband filters 
and preset age time constants are automatically 
switched according to the mode of operation, ie, cw 
morse, voice, teletype or data. Operation is normally in 
the upper-sideband but an alternative module can be 
plugged-in for lower-sideband reception. Two receivers 
are used for isb circuits 

The transmitting sub-system covers the 240kHz to 
30MHz frequency range, using broadband architecture 
for most of the hf channels together with one or two 
mf/hf narrow-band channels. In ships where structural 
or other constraints limit the use of broadband 
antennas, the number of narrow-band channels can be 
increased 

Baseband signals are processed in the exciter and 
converted to the selected radiated frequency, with the 
carrier level adjusted to the mode of emission. In the 
broadband architecture, the hf outputs from a number 
of exciters are amplified simultaneously in a power bank 
of distributed amplifiers, and then routed automatically, 
according to frequency, to the appropriate antenna. 
The power bank/broadband antenna technique facili- 
tates rapid frequency changes and adjustment in 
radiated power levels. For each narrow-band channel 
the exciter output is routed through a dedicated 
amplifier and then to either an hf whip antenna tuner or 
an mf wire antenna tuner. 

The exciter is similar to the receiver in design, 
construction and operation. Baseband signals are 
converted to provide an ssb output of 100mW with the 
carrier level for H3E, J3E or R3E emission. Operation is 
normally in the upper-sideband, but an alternative 
lower-sideband module can be fitted. For isb circuits, 
such as Link 11, two exciters are used. 

The broadband distributed amplifier covers the 
240kHz to 30MHz frequency range with no tuning or 
adjustment. The electrical characteristics are such that 
these amplifiers can be operated in parallel. In |CS3, two, 
four, six or more amplifiers are combined by simple, 
low-loss, hybrid transformers, such that all signals are 
amplified simultaneously by all the amplifiers and then 
routed automatically to the appropriate broadband 
antenna. The amplifiers have a fairly constant level 
of gain, thus adjustment of each exciter output 
automatically sets the level of radiated power. To 
achieve optimum levels of intermodulation products, 
these amplifiers are normally operated at 500 watts in 
the power bank and 700 watts for narrow-band 
channels. However, subject to intermodulation require- 
ments, the amplifier can produce a significantly greater 
output. 

The design of the broad band transmitting antennas 
is dependent on constraints that may be imposed by 
dimensions of the available ship’s structure and the 
proximity of weapon systems. However, in most 
instances, the hf band can be covered by two antennas 
although, if necessary, three can be employed. 

The control, distribution and monitoring sub-system 
can be based on the use of either a distribution and 
control facility or a MIL-STD-1533 bus. The facilities 
provided are similar and can include such functions as 
selection of operating frequency, operating mode, 
receiver selectivity, emitted rf power and status monitor- 
ing, plus the interconnection of the radio circuits with 
user positions in various parts of the ship. Each 
equipment can be controlled locally. 

Marconi has delivered to both the US Navy and 
Royal Navy, equipment which incorporates high-speed 
hopping. Trials have been successfully carried out with 
itin the US using two different control modems. 

This frequency hopping equipment, like all elements 
of the evolving programme, is form and fit compatible 
with existing I1CS3/4 hardware. Hopping is achieved 
using a modem which controls the transceiver using a 
MIL-STD 1553 bus. 

Marconi was awarded a £3 million contract to supply 
12 newly developed control systems for the Type 23 
frigate which, it is generally assumed, will be fitted with 
ICS4. The new control system, known as the H6720, 
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replaces the KMU control system currently used with 
ICS3 systems. The H6720 controls and monitors all the 
ship's external communications equipment and has the 
capability of providing single or paralleled interconnec- 
tivity of up to 400 equipment lines with 70 remote user 
positions. The system is programmable and can 
allocate up to 10 equipment lines, with full remote 
channel selection, to principal user positions. In 
addition, four separate complans can be _ prepro- 
grammed and stored ready for instant recall and use. 
The system handles voice and data traffic, both plain 
and encrypted. The Type 23 system will use a central 
management control console rather than a MIL-STD 
1553 bus, although there may be frequency hopping 
channels with bus control planned for the future 
and also a certain amount of bus control in the 
communication system for channel evaluation. Marconi 
Secure Radio has been contracted by the UK MoD to 
develop a new ship-to-shore buffer with Marconi 
Communication System, as a major sub-contractor, 
contributing, among other things, the channel evalu- 
ation system. Using the system, ships at sea will be able 
to passively obtain information from the shore on the hf 
medium and then communicate on a good channel at 
minimum transmitted power. This will reduce the 
probability of intercept and the transmission time 
required in trying to find the best frequency 
Communication for submarines presents some rather 
different problems than those encountered on surface 
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vessels, and a broadband system like ICS4 cannot be <V : ae ee 

used. A submarine normally only has one hf antenna j cat Boor 

and a limited communication capability. To communi- | ; oy 

cate it has to raise its mast above the surface of the sea Key, Z, Main Communications Room Lows Rowan Roomy) 
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present time, frequency hopping at hf will not be oA Gopiets 
possible. For that reason the Royal Navy has opted fora a ‘ 


narrow-band type of equipment and is currently Operational drawing 


ordering the Marconi Seafox system. Submarines can 
benefit greatly from passive channel evaluation facilities 
and It is planned to equip all such vessels with this 
capability. 


STATUS 

Over 40 Royal Naval ships are fitted with ICS3, including 
all new capital ships. ICS3 is also operational in Royal 
Netherlands Navy, Hellenic Navy and Nigerian Navy 
frigates, and has been competitively selected for the 
US Navy's LHD combined assault ships under the 
AN/URC-109 nomenclature. ICS4 has been fitted to 
HMS Norfolk, the first of the Royal Navy's new Type 23 
frigates. Some |ICS3/4 technology is also being 
offered for the US High Frequency Anti-Jam (HFAud) 
program. In 1987 Marconi, teamed with Rockwell, won a 
$450 million contract to supply a number — believed to 
be 8 — of prototype HFAJ systems. HFAJ could 
eventually be worth $3 billion in the period to 1997. 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 
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ICS3 Message Processing System 
Enhancements 


The message processing element of ICS3 was devel- 
oped in the late 1960s in response to an operational 
requirement which did not anticipate today's message 
traffic volumes. Originally, the |CS3 requirement en- 
visaged no more than three long messages per day, a 
long message being defined as one containing more 
than 1800 characters 

Between 1970 and 1982, although message traffic 
increased considerably, |CS3 encountered no major 
problems in coping with traffic management. However, 
the Falklands conflict brought the problem sharply into 
focus, Long messages increased from the anticipated 
three per day to 50 per cent of all traffic. The system 
coped, but only by involving additional manual 
labour. In some instances, extremely long signals were 
segregated into unidentified 18,000-character sections, 
interleaved with other messages, and required manual 
operator intervention to collate 

The ICS3 enhancement was designed, produced, 
installed, tested and accepted into service on HMS 
Illustrious in less than six months. It involved incorpor- 
ating into the basic system an intelligent terminal 
operating as a smart, stand-alone message handling 
station. This terminal, the BA 1225, uses an embedded 
micro-computer processor and associated software 
programs. It operates at speeds up to 2400 baud, in ITA2 
or ITA5 alphabets, and interfaces to hf, mf, vhf and uhf 
radios 

The terminal is installed in a ship's communications 
office and is capable of operating on up to nine 
channels simultaneously. In addition, facilities are 
available to provide hard copy printing and magnetic 
cassette storage 

The BA 1225 operates in the store-and-forward mode 
under the control of the operator, with messages 
automatically stored and sorted into precedence order 
with indication on the vdu screen of the number of 
messages, and the highest precedence message in the 
queue. To warn the operator of a flash message 
received, an audible alarm sounds and the precedence 
‘FLASH' pulsates on the vdu screen until the operator 
accepts the message from the store. The BA 1225's 


ICS25 Modular Integrated 
Communications System 


ICS25 is a modular integrated communications system 
for naval vessels. It is a building block system designed 
to be adapted to meet specific operational requirements 
of each vessel. The systems are based on the 
Rediffusion Radio Systems (RRS) Series 2000 mf/hf 
equipment range which meets the Royal Navy's full 
technical requirements, including co-siting and minimal 
antenna separation demanded of equipment installed 
in aconfined shipboard environment 

In addition to reducing costs and guaranteeing the 

ready availability of spares, the use of modular systems 
built from combinations of the same commercial 
equipment offers the advantages of common oper- 
ational procedures, training programmes and spares 
holdings throughout a fleet. RRS has taken the concept 
a stage further, extending commonality to functional 
modules within the equipments. The basic receiver and 
drive unit, for example, share about 80 per cent of 
functional modules which can be exchanged without 
realignment. 
Maintenance problems are greatly eased by the use 
of plug-in modules and microprocessor-controlled 
built-in-test equipment. Microprocessors are also used 
to implement control functions. Full remote control of 
major functions is provided, and this extends to antenna 
tuning, achieved automatically from pre-programmed 
channel information stored in the transmitter drive unit 
The systems will be capable of being updated to provide 
new or additional facilities by replacement of individual 
modules. 

Mf/nf equipment used in the I|CS25 includes solid- 
state transmitters with power outputs from 100 to 
1000 watts (T1015, T515, T255 and 7115), the R500 
programmable frequency synthesised receiver, the 
RT650 transceiver and the TT36 vf telegraph terminal. 
The MRT66 is the system's main vhf/uhf radiotelephone, 
although other vhf/uhf units can be fully integrated if 
required. Modular control outfits use switching matrix 
RDSP, interfacing 16 radio equipment inputs with up to 
20 remote users. Remote user units (CRN) allow 
selection of up to 20 pre-programmed channels on one 
of four circuits. These are connected to the switching 
matrix via optical fibre cable which, in addition to 
reducing cross talk, also provides Tempest protection. 
Other system units include ACU31 and ACU35 digital 
tuning units and WK2182 and AA1 alarm/watchkeeping 
receivers 
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BA 1225 message and dp system 


internal message store can store up to 180,000 
characters which is in excess of the total storage 
capacity of the current ICS3 systems. 

More recently, the memory of a single BA 1225 
terminal has been increased to 512000 characters, and 
off-line memory is 3.5M bytes. ACP 127 and JANAP 128 
messages can be handled, and a formatter is included. 
There is also a plain language to routing indicator of 
200 entries. 


STATUS 

Fitted in all three Royal Navy aircraft carriers, the BA 
1225 also forms a major part of a £5 million contract 
awarded at the end of 1984 by the UK MoD. Also 
supplied to several overseas customers, including the 
US Army CECOM. 


Manufacturer 
MEL, Crawley. 
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ICS25 control console 


STATUS 

ICS25 was selected at the end of 1984 by the Royal Navy 
for its Minor War Vessels Programme (MWVP). The 
MWYVP calls for the re-equipping of all RN vessels up to 
about 2500 tons with a new communications equipment 


Mould Project 


Project Mould is designed to provide mobile, single- 
channel, all-informed, radio command and control 
systems for each of the home defence regions of the UK 
mainland, The system will enable the commanders of 
each region to talk directly to the forces under their 
command from headquarters, irrespective of whether 
those forces are still in their peacetime barracks or 
deployed to operational areas. 

The system is largely based on commercial mobile 
radio equipment. It is being used in a manner similar to 
that employed by local authorities, police and fire 
services, and other agencies such as gas and electricity 
boards. These rely on a network of static repeaters or 


Multi Role System (MRS) 


The MRS is an integrated third generation range 
of intelligent communications products, based on 
EUROCOM standards. Digital and modular in both 
hardware and software, MRS equipments can be 
combined to build systems ranging from small tactical 
links to complex strategic networks. Interoperability with 
current and future military. and civil systems is a 
particular feature. 

MRS circuit switches are supplied for a range of 
mobile tactical and strategic applications. A variety of 
trunk and subscriber interfaces and user facilities is 
available enabling individual user requirements to be 
met by selection of appropriate hardware and software 
modules. 

The MRS multiplexer combines 15 to 30 channels, 
depending on type, into a single bit stream for 
transmission as a EUROCOM loop group over wire, 
fibre-optic or radio carriers. On the loop side a range of 
analogue and digital equipments and Interfaces can be 
connected. All termination types can be mixed within a 
single unit. 

Multiplexers can be interconnected on the group 
or loop sides to provide small non-switched or 
partially-switched digital networks. 

Two types of MRS digital terminal are available. The 
tactical delta voice terminal (dvt) is designed for field 
use under severe battlefield conditions in ground roles 
or mounted in armoured vehicles. 

The desktop dvt is intended for desk top use in 
fixed headquarters or shelter installations. Typical 
applications are in strategic communication systems. 

Both versions are interoperable and the whole range 
of MRS features is available to dvt users. All modern 
subscriber service facilities are provided, together with 
hotline, priority and pre-emption. Teleprinters, facsimile, 
vdus, smart terminals, personal computers and many 
other data devices with V24 interfaces can be 
connected via the data port. 

MRS radio interfaces provide connections between 
mobile radio and higher-level trunk communication 
systems. They can be manually or automatically 
operated 

MRS network management processors automate the 
key processes involved in network planning, operational 
systems control and the remote management of 
unattended switches. It enables centralised or distri- 
buted management within a common data base, with 
control of access and ownership. Flexible formatting 
and graphics displays are available under user control. 


fit. This multi-phase competitive programme could 
eventually involve a total of about 140 vessels 


Manufacturer 
Rediffusion Radio Systems, Crawley 


talkthrough stations situated on suitable high ground 
and linked together to provide the necessary degree of 
intercommunication. The Mould project involves more 
than 100 of these sites, located on existing military 
establishments or sharing facilities with other govern- 
ment or local government agencies. A limited capability 
to expand the system or to replace unserviceable fixed 
sites is being provided using Land Rover-borne mobile 
repeaters. 


STATUS 

A contract worth £7 million for implementation of the 
Mould project was placed by the UK MoD in December 
1981. It replaces and/or supplements the MoD's 


traditional method of communication within the UK 
using leased British Telecom lines. The project was 
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progressively completed region by region with phase | 
completed in October 1985 

A contract worth £5 million for phase || of the project 
was placed during the latter part of 1983 to include 
further hill-top repeaters and link equipment to expand 
the total system infrastructure. Additional synthesised 
outstations may be programmed to operate into any 
hill-top site, thus simplifying emergency redeployment 
where necessary 

In 1987, Pye was awarded a £1 million contract to 
service and maintain the system. 


Project contractor: 
Cambridge. 


Pye Telecommunications Ltd, 


MRS net radio interface 


MRS multiplexer 
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STATUS 
Systems currently being supplied in NATO, Middle East 


and Far East. MRS digital switches form the basis of the 
Greek armed forces Hermes system 


Manufacturer 
Plessey Defence Systems, Christchurch. 


Plessey Air Defence System 
Communications 


The Plessey Radar AR3D-, AR320- and Watchman- 
based air defence systems are available in a wide range 
of configurations from a single radar reporting post to 
true multi-radar total air defence systems. Each of the 
radars and any associated operations centres require 
command, control and communications capabilities 
Air defence operations require extensive voice, data 
and teletype communications and include a range of 
radio facilities. While the specific communications 
facilities provided with any configuration are tailored 
to the requirements of a particular customer, all 
configurations include certain standard facilities. These 
consist of an operational intercom system and vhf and 
uhf air-to-ground communications equipment. Optional 
facilities required by most users include a telephone 
exchange, hf radio and teleprinters. The major com- 
munications equipment associated with a radar is 
normally fitted into a communications cabin which is a 
standard !SO-size container. For static installations, 
such as sector entries, the communications equipment 
is normally mounted in standard equipment racks. 

The inherent operational flexibility found in these 
communications facilities is made possible by the 
broad range of communications control equipments 
associated with each operator console. The photo- 
graph shows these communications control facilities as 
associated with a Plessey Radar Series 9 labelled plan 
display. These modular control panels cater for 
installation in virtually any control console 
configuration. 

Operational voice communications between consoles 
ata single radar site and between radar sites is provided 
by the operational intercom system, This system 
consists of a microprocessor-controlled switching 
matrix to which all operational consoles are connected. 
Each console is fitted with an intercom access panel 
which has push-buttons to select the required call 
destination. The operational intercom system memory 
stores the location of. each operator function (eg, 
weapons controller, tracker, intercept operator) and 
this routes all operational intercom calls directly to 
the appropriate console. The intercom system is 
non-blocking and can provide such facilities as 
conference calls, priority calls and access to external 
lines. External lines can include magneto lines for use at 
local point defence sites. 

Each console is fitted with a master control unit which 
provides independent volume controls for intercom and 
radio channels as well as muting switches. Standard 
split headset/boom microphone and optional loud- 
speakers and desk microphone are available. 

The ground/air radio system provides up to ten vhf 
and uhf radios which can be mixed to user requirements. 
Transmitter power can be 20 or 100 watts depending 
on the operational role. Radios are normally fully 
synthesised and cover the complete vhf/uhf bands. 
Remote-control of channels and/or frequencies from 
the operational console is available as an option and 
necessitates the inclusion of automatic tracking filters 
in the communications cabin. Each operational console 
is provided with a ground/air control panel which allows 
up to ten radios to be selected simultaneously or 
independently. Any number of operators can select the 
same radio if required. For larger sites, the ground/air 
radio system provides the same facilities as above but 
can work with up to 20 radios 

One or more of the radios can be an hf equipment for 
long-range ground/air use or point-to-point use. Hf 
equipment is normally provided with transmitter powers 
of 400 watts or 1kW pep for use on am, ssb or 
radioteletype 

An automatic exchange can be included in the 
communications suite with a capability of handling, 
typically, some 50 subscribers and 10 trunks. This 
private exchange contains a small processor that 
enables the use of a flexible numbering system and 
such facilities as conferencing, call forward, call 
pick-up, call transfer, and break-in. Again, operator 
access is via a console-mounted touch-tone dial unit 
(shown as a pax keyboard in the picture) which is used 
in conjunction with the headset/boom microphone. 
Touch-tone telephone instruments are also provided 
separately in each cabin of the overall complex, with 
additional subscribers connected to the exchange from 
up to 1.5km away, Trunk line terminations can be fitted 
with a variety of interfaces 


Interior layout of one half of mobile AR3D communications cabin 


This automatic exchange is intended to satisfy 
administrative communications requirements and can 
also act as a back-up to the operational intercom 
system 

The communications cabin normally contains an 
optional multi-channel voice recorder and _ timing 
system. The recorder can be used to record all 
operational communications at each console and/or all 


ground/air radio calls. The recorder is a dual-deck 
automatic changeover device providing 24 hours 
recording on a single reel of tape. The timing system Is 
linked to the radar data processing equipment allowing 
synchronised replay of voice and radar picture 
recordings. 

For maintenance purposes a separate technical 
intercomsub-system is provided throughout the system 
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Mobile AR3D communications cabin layout 


Console-mounted touch input device and associated 
electronic data display 


Project UNITER 


Project UNITER is a secure survivable fixed network for 
use by the RAF. Stage 1 of the project, which had as its 
prime contractor the Defence Systems Division of GEC 
Telecommunications, involved the establishment of a 
voice communications network between a number of 
sites within the UKADGE air defence system. Stage 2 
involves the implementation of a digital voice and data 


complex on three independent voice channels. These 
interconnect the separate cabins and major units of 
equipment. Technicians are provided with single 
earpiece headsets fitted with boom microphones to 
permit hands-free communications. The headsets are 
self-powered and supplied with batteries so that 
intercommunication is possible at times when the 
station has no mains power. 

The communications cabin can be fitted with 
optional modems where the operational role of the 
radar site requires a data transmission capability. This 
is typically where a plot or track reporting post is linked 
to a sector centre or where sector centres require a 
cross telling capability. Data channel speeds are 
normally 2.4 to 9.6kbits/s, depending on the available 
bearer. In many cases a user will provide the bearers for 
the inter-site links of an air defence system or require the 
air defence radar to be integrated into an existing 
communications system. 

External communications interfaces for the oper- 
ational intercom, the telephone exchange and the data 
sub-system are fully compatible with most national 


network between around 60 sites in the UK. This phase 
has five distinct elements — a circuit switch capability, a 
packet switch capability, message handling, local 
networking and network management. 

In 1987, a number of contracts were let in the second 
phase of UNITER. With GEC again the prime contractor, 
British Telecom was selected to supply some 90 digital 
switchboards and 14000 secure telephones. STC 
Defence Systems won a £20 million contract to supply 
optical transmission systems for the project. Honeywell 


Ptarmigan Battlefield 
Communication System 


Ptarmigan is the UK's second generation voice and 
data battlefield communication system designed to 
meet the needs of mobile warfare. Its basis is a 
survivable network of processor-controlled automatic 
switches and radio centrals interlinked by multi-channel 
radio links over distances up to 25km. The trunk radio 
parts of the system carry 16 or 32kbits/s channels in tdm 
streams of 256 or 512kbits/s. Distributed management 
facilities together with fast set up and tear down times 
are intended to give high mobility to the system. 

The system’s major access node consists of 3 vehicles 
and provides connection to the trunk network for 
groups of up to 150 subscribers located typically at a 
corps headquarters. For survivability it is connected to 
two trunk nodes via radio relay. 

The system's secondary access node consists of two 
wheeled or armoured vehicles and serves groups of up 
to 25 subscribers such as a brigade headquarters. The 
secondary access switch is capable of operating either 
connected to the network or isolated from it. 

Smaller, more mobile headquarters can gain access 
to the full range of network facilities using single 
channel radio links to radio centrals. These mobile 
subscribers can transfer from one central to another 
without any knowledge of the network configuration or 
of radio frequencies. 

The system is managed through a number of system 
control computers which contain network planning 
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and military bearer systems and conform, wherever 
applicable, with intercontinental recommendations and 
standards. 


STATUS 
In production/operational. 


Manufacturer 
Plessey Radar Ltd, Chessington. 


Bull was selected to supply 40 DP56 minicomputers, 500 
terminals and a range of application software to form 
the basis of the message handling subsystem known 
as CUDS, or Common User Data Services. GEC 
Computers’ Series 41 processors are being used in 
UNITER's packet switch subsystem 

Major parts of UNITER are scheduled to be 
operational by 1990. The project may run to additional 
phases. 


Operator control position in trunk switch installation 
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Ptarmigan radio relay 


data and are connected to the network at trunk nodes. 
They are accessed by means of data terminals, and 
provide a common network planning data base 
available to all systems managers and node 
commanders. 

Store and forward capabilities are located at enough 
Ptarmigan nodes to ensure that an automatic facility is 
always available in spite of the dynamic nature of the 
network. If headquarters are disconnected messages 
can be stored for several hours and delivered when links 
are re-established 

Calls to and from Allied formations are possible via 
tactical interfaces connected by radio relay links to 
trunk nodes, 

Embedded into the Ptarmigan network is a packet 
switched network. The primary packet switch is 
integrated in the trunk switch, while secondary packet 
switches are at secondary access nodes. Plessey says 
that this is the world's first tactical packet switched 
network to offer X.25 virtual circuit service. 

Ptarmigan user facilities are available corps-wide for 
data as well as voice. They include four digit 
abbreviated dialling, three digit compressed dialling, 
call holding, conference and broadcast calls, call 
forwarding and transfer, precedence calls and hot line 
and sole user capability. 


STATUS 

Ptarmigan system design was the result of detailed 
studies and feasibility trials carried out jointly by the UK 
MoD, Royal Signals and Radar Establishment (RSRE), 
the British Army School! of Signals and industry. The 
Plessey Company was appointed prime contractor and 
system design authority for Ptarmigan in 1973, with 
responsibility for engineering development of the 
complete system, The system entered service in 1985 


The £100 million Ptarmigan development programme 
was designed to produce a system for the British Army 
to replace the Bruin trunk communications system, 
which has been in service since 1967. Prototype 
equipment was completed in 1978 and at the end of 
1980 Plessey was awarded the main contract for the 
initial four-year production phase of the programme. 
This first phase called for 48 mobile telephone 
exchanges with stored-program control, interconnected 
by multi-channel radio relay, all completely mobile in 
both soft-skinned and armoured vehicles. Plessey 
received about half the work involved in the contract 
(about £150 million). In addition to management and 
general design, the company is providing digital 
electronic switch and facility control, scra to mobile and 
isolated subscribers, computer software, and a number 
of other hardware items such as connectors and 
memories. STC Telecommunications had a 30 per cent 
share worth about £100 million for the shf radio relay 
equipment, local distribution access multiplex, static 
subscriber sub-set, data adaptor transmission alarm 
and control equipment, and eow equipment, as well as 
common equipment such as line modems and power 
supply units. 

The first phase of manufacture was completed during 
1985. Second production contracts were placed in 
April/May 1984 covering a further four-year phase of the 
programme. Plessey's share is worth more than £200 
million and involves the production of about 900 
installations. STC received orders worth £34 million 
under this latest phase. 

The cnri is being supplied by Marconi Secure Radio 
which, with a ten per cent share, is also providing 
encryption equipment. An order for 300 units of 
the latter was placed in October 1987. Marconi 
Communication Systems is supplying Triffid uhf radio 


Ptarmigan Hardware 


Combat Net Radio Interface 


The combat net radio interface (cnri) is a compact 
self-contained piece of equipment for providing a single 
voice channel interface between a terminal of the trunk 
communication system (Ptarmigan) and any one of a 
number of combat net radio (cnr) equipments. 

All calls across the cnri are manually set up by the 
interface operator of a cnri, cnr or Ptarmigan terminal 
The signalling facilities provided by the Ptarmigan 
terminal are used to establish a cnr call into the 
Ptarmigan network. Where the cnr is equipped with 
squelch facilities, send/receive switching between the 
duplex Ptarmigan circuit and half-duplex cnr circuit is 
automatic: a manual override switch is provided to 
control the over/over switching for cnrs without the 
squelch facility. The override switch can also be used if 
transmission conditions prevent reliable operation of 
the automatic facility 

The cnri will interface with both analogue and digital 
cnrs. A/d and d/a conversion is provided to interface an 
analogue cnr with the 16kbits/s digital Ptarmigan 


circuit: for digital cnrs a digital connection is made 
across the interface and, since both digital systems 
have a nominal 16Mbits/s but with independent timing, 
the cnri bit aligns the streams to avoid degradation of 
error-rate performance. 

The cnri provides interfaces between Ptarmigan and 
the following classes of cnrs and associated equipment: 
Clansman VRC353 digital radio, Clansman Larkspur 
digital radio and non-secure (analogue) radios via 
remote terminals. 

Calls across the cnri can be normal (two-party), 
conference and broadcast. 


TECHNICAL SPECIFICATION 

Controls 

2-position power switch 

2-position clear/secure toggle switch 
lamp brightness control (3-level + test) 
9-position test switch 

4-position function switch 

cnr (cnri to cnr) 

monitor (cnr to Ptarmigan with cnri monitor) 
brk in (interrupt) 

ptm (cnri to Ptarmigan) 

3-position cnri type selection switch 


Scra central 


Commander using Ptarmigan system 


relay equipment associated with the project in addition 
to the 400 sets ordered in 1978 under a £12 million 
award. Other sub-contractors in the production phase 
include BICC for cables and couplers, Cossor Elec- 
tronics for the electronic teleprinters, Airtech for vehicle 
fitments, Marshall of Cambridge for containers, and 
Membrain for automatic test equipment. 


Manufacturer 
Plessey Defence Systems, Christchurch. 


2-position auto/manual over/over toggle switch 
3-position manual transmit control 
up-tx to enr (cnri-cnr) 

down-tx to ptm (cnr-cnri) 
centre-standby 

9-level volume control 

3-position erase/write switch 

store select 

Connectors 

power in 

1 cnr (VRC353 radio (wide-band data)) 
remote (Clansman analogue radio) 

2 (Larkspur digital radio) 

handset 

Ptarmigan 

Power consumption: 28V vehicle supply, fuse rating 2A 
25W 

Height: 235mm 

Width: 350mm 

Depth: 359mm 

Weight: 24kg 


Manufacturer 
Marconi Secure Radio, Portsmouth. 
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SHF Radio Relay Equipment 


The shf radio relay equipment provides multi-channel 
digital duplex radio and engineering order wire (eow) 
transmission links. in the 4.4 to 5GHz band over 
line-of-sight paths at distances up to 30km. It comprises 
a terminal equipment, antenna feeder cable and 
parabolic antennas suitable for short- and long- 
distance operation. 

The shf set baseband accommodates duplex bit- 
streams at 256 or 512kbits/s which correspond to a tdm 
group of 16 or 32 16kbits/s channels. This is the 
standard means of multi-channel communication 
between Ptarmigan equipments and/or installations. 

When used to link a trunk switch and its associated 
radio relay installation, the shf set accommodates 
2048kbits/s, a supergroup comprising four tdm groups; 
three groups being used for traffic and the fourth group 
for eow and synchronisation purposes. The group 
combining function is performed by the transmission 
alarm and control equipment. 

In all its operational roles, the shf equipment can be 
operated in a vehicle or, alternatively, deployed in 
the open without environmental protection. When 
dismounted it can be used at distances up to 100 
metres, with power supplied from its parent vehicle, or at 
distances up to 250 metres with power derived from 
batteries. 

The equipment is designed to withstand rough 
handling and to meet electromagnetic compatibility 
requirements. Protection against damage from high- 
level induced electromagnetic pulses is included on dc, 
traffic and antenna cable inputs. 

The high-gain antenna comprises a 750mm-diameter 
spun aluminium parabolic dish with demountable 
backfire feed giving horizontal or vertical polarisation 
as required. The antenna incorporates a spigot for 
mounting on a SCAM-12 mast.and also stowage for the 
backfire feed when not in use. Total weight of the 
antenna and feed is 9kg and the antenna gain is 28dB. 
In normal operation, this antenna permits line-of-sight 
operation at distances up to 30km. 

The low-gain antenna is a 330mm-diameter scaled- 
down version of the high-gain antenna for SCAM-12 
mast mounting. The total weight is 3kg and the antenna 
gain 18dB. This antenna is used where the maximum 
path loss capability is not required. 
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TECHNICAL SPECIFICATION 

Frequency range: 4.4-5GHz in 100kHz steps 
Frequency stability: + 40kHz error max 
Power supply: 20-33V dc, 45W 

Height: 270mm Oo 
Width: 440mm . ; AR 

Depth: 400mm 

Weight: 32kg Interior of scra radio central 


Manufacturer 
STC Defence Systems, Paignton. 


Electronic Military Message 
Terminal 


The model CGT 1148 is a high-speed electronic 
hard-copy message terminal. The design is micropro- 
cessor based and incorporates the latest available 
technology in printing techniques. The machine is 
available in receive-only (r/o), keyboard send/receive 
(Ksr) or automatic send/receive (asr) configurations; in 
the last configuration an internally-mounted solid-state 
message store is employed. The message store is built 
onto a single printed circuit card and has a usable 
capacity of up to 12,000 characters. 

The machine is designed to operate in ITA2 or ITAS 
and to interface with all system speeds from 50 to 2400 
baud, and to print at speeds up to 120 characters 
per second. A standard four-row keyboard is used 
throughout. The machine's inherent flexibility allows the 
terminal to be used as a standard teleprinter with a 
sophisticated solid-state compose and edit facility, or as 
an intelligent computer terminal. 


TECHNICAL SPECIFICATION 

Interface: V28/V24, others optional 

Signalling codes: |TA2 and !TA5 (switch selectable) 
Character fount: 9 = 7 pin matrix 


Character spacing: 10 characters/25.4mm 6 lines/ 
25.4mm Message terminal 


Line length: 80 characters 
Print speed: up to 120 characters/s 


Paper: standard carbon or pressure sensitive Transmission Alarm and Control 


Copy capacity: original + 4 copies Depth 

Paper capacity: standard 210mm roll (roll diameter up incl keyboard: 580mm Equipment 

to 127mm can be accommodated within machine) Weight: 24kg v8 

Power supply: 28V dc; 115/240V ac, 47-420Hz, sp The transmission alarm and control equipment (tace) is 
Height: 220mm Manufacturer installed in the radio relay installation container to 


Width: 400mm Cossor Electronics Ltd, Harlow. provide a centralised traffic and engineering order wire 
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(eow) operating position when the installation is used in 
the Ptarmigan trunk, access or relay roles. 

Tace provides six independent patching facilities 
between combinations of uhf radio, shf radio and hf 
quad cable links at both group and supergroup rates, 
together with associated eow. A comprehensive alarm 
display indicates the status of the patched links and 
the alarm condition of the equipments within the 
installation 

The equipment also includes facilities for combining 
four tdm groups (three groups carrying traffic and the 
fourth group eow and synchronising signals) into one 
supergroup 

In the trunk role the operator can select up to three 
16- or 32-channel groups from any combination of three 
uhf radio links, two shf radio links and three hf quad 
cable links for connection to the group inputs of the 
combiner/decombiner (comdec), for multiplexing into a 
supergroup before transmission to the parent switch 
over the hf quad cables or shf radio links 

Simultaneously with the above supergroup connec- 
tions, the operator can select any four 16- or 32-channel 
groups from the otherwise unused hf quad cables or 
radio relay equipments to form two through-groups for 
emergency use. Alternatively, one of the groups can be 
connected to a bit error rate test set to monitor the link 
performance. 

A single engineering order wire (seow) equipment 
can be used to gain access to patches via the multiple 
engineering order wire (meow) or directly to a specific 
patch. The meow allows for monitoring or selection on 
all eow circuits which are connected to it, to detect the 
presence of call signals and traffic signalling. 


TECHNICAL SPECIFICATION 

Power supply: 28V dc (nominal) with negative earth 
Consumption: 180W max 

Height: 780mm 

Width: 665mm 

Depth: 460mm 

Weight: 75kg max 


Manufacturer 
STC Defence Systems Ltd, Greenwich. 


Local Distribution Access 
Multiplexer 


The local distribution access multiplexer provides 
facilities for connecting groups of up to 31 static 
digital subscriber terminals incorporating telephone, 
telegraph, facsimile and data services, to the Ptarmigan 
communications network. The subscriber channels, 
together with a framing and synchronisation channel, 
are combined into a single tdm group signal for 
transmission to a switch installation via hf quad cable or 
by a combination of hf quad and shf radio links 

The multiplexer is normally arranged to cater for up to 
31 16kbits/s subscriber channels, together with a 
service channel carrying framing and synchronisation, 
giving a 32-time-slot multiplexed group of 512kbits/s. 

Alternative arrangements are for 16 channels in a 
group of 256kbits/s (15 subscribers plus framing and 
synchronisation) or for a branching arrangement on a 


Ptarmigan static subset(l) and adaptor(r) 


32-channel system to give intermediate access for up to 
15 subscribers. The channels can carry speech, 
telegraph, facsmile or data traffic. 

At a static subscriber complex the multiplexer is 
mounted in a vehicle which provides all the necessary 
power and termination facilities on the group side. The 
equipment can be connected to a switch installation, a 
dismounted shf radio, or another multiplexer by hf quad 
cable. For these connections both hdb3 and AMI 
interfaces are provided. Hdb3 jis used over hf quad 
cable and AMI over short connections to other 
equipments. 

The multiplexer can also be operated in conjunction 
with a secondary access switch, isolated from the 
Ptarmigan trunk communications systems. In this mode, 
the multiplexer provides voice communication for up to 
31 local subscribers, who can be located up to 500 
metres from the multiplexer. The multiplexer also 
provides power to energise the sub-sets. 


TECHNICAL SPECIFICATION 

Power supply: 28V dc local battery 

Consumption: 129W max or 320W max when feeding 
associated peripherals 

Height: 460mm 

Width: 370mm 

Length: 660mm 

Weight: 55kg max 


Static subscriber sub-set and data adaptor 


Manufacturer 
STC Defence Systems Ltd, Greenwich. 


Static Sub-set 


The static sub-set provides users of the Ptarmigan 
system with a microprocessor-controlled push-button ~ 
digital telephone terminal for voice communication with 
other static or mobile subscribers. 

When used with a data adaptor unit, the sub-set also 
provides system access for telegraph, synchronous and 
asynchronous data, and facsimile traffic. 

Alternatively, the data adaptor connector on the 
sub-set can be connected to a combat net radio 
interface (cnri) equipment, which allows Ptarmigan and 
combat net radio subscribers to communicate. A 
pressel switch on the voice handset is provided for 
simplex operation over this type of circuit. 

Connections between the sub-set and the Ptarmigan 
system are via a field quad cable carrying conditioned 
diphase modulated signals at a bit rate of 16kbits/s. 
Power for the sub-set is supplied over the phantom of 
this cable, the sub-set power requirement being 2 watts, 

The sub-set's 14-push-button keyboard provides the 
means for dialling, selecting precedence and using any 
of the available facilities such as conference, call-hold, 
transfer or recall. 

Seven call supervisory tones (dial, ring, busy, number — 
unobtainable, pre-empt, non-secure warning and 
standby) are generated digitally within the sub-set in 
response to received codewords. These tones can be 
heard by the user in the handset earpiece. 

Speech signals are converted to a 16kbits/s digital 
signal using continuously-variable slope delta modu- 
lation. Control and supervisory signalling is also 
performed digitally using in-channel 8-bit cyclic permut- 
able codewords. Both the signalling and the analogue- 
to-digital conversion are based on the EUROCOM D/1 
proposals 


TECHNICAL SPECIFICATION 

Power supply: 30-50V dc over phantom of quad cable 
Consumption: 2W 

Height: 150mm 

Width: 150mm 

Depth: 250mm 

Weight: 4kg 


Manufacturer 
STC Defence Systems Ltd, Greenwich. 


Data Adaptor 


The data adaptor provides facilities for telegraph, 
facsimile and data terminals to access the Ptarmigan 
communications system. 

The data adaptor does not access the system directly, 
but connects to a socket on either the static sub-set or 
the single-channel radio access (scra) terminal control 
unit. These equipments provide the circuit addressing 
facility, Ptarmigan loop signalling and voice communi- 
cation which are required during manual call set-up. 


Three terminal equipment connectors are provided 
on the data adaptor to enable telegraph, data and 
facsimile terminals to be connected. However, only one 
of these can be used at any one time, although all three 
can be physically connected. Selection of the peripheral 
equipment to be used is achieved by means of three 
‘hook’ buttons, while visual indicators show which is in 
use. 

For the transmission of data, telegraph or facsmile 
the required connection is initially set up by the 
subscriber using the sub-set. Once the connection is 
established, the traffic is routed to the appropriate data 
terminal equipment by pressing the associated mode 
button on the data adaptor. 

Incoming data calls can be received without sub- 
scriber intervention by setting the data adaptor 
to auto-answer. This does not interfere with the 
subscriber's ability to use the sub-set provided a 
peripheral is not active. 

The data adaptor will accept synchronous or 
asynchronous data (including digital facsimile) at rates 
up to 2.4kbits/s or synchronous data at 16kbits/s. 
Built-in error correction is applied to data rates up to 
2.4kbits/s, which removes a large percentage of any 
errors introduced in the Ptarmigan transmission link. 

The interface between the data adaptor and the data 
terminal equipment complies with CCITT recommen- 
dations V24 and V28. 


TECHNICAL SPECIFICATION 
Power supply: 20-33V dc local battery 
Consumption: 10W max 


STARRNET Tropospheric Scatter 
Communications Network 


STARRNET is a high-security strategic tropospheric 
scatter radio link between the United Kingdom and the 
Federal Republic of Germany. The system was first 
conceived in 1960 as a replacement for old World War 
Two equipment and since 1965 the UK MoD has placed 
several contracts with Marconi Communication Systems 
for planning, supply, installation and commissioning, 
not only of tropospheric scatter links, but also of 
microwave radio-relay, multiplex and voice frequency 
telegraph equipment. The system now includes an 


extensive local network between bases and airfields 


UKAIR Secure Data System 


UKAIR is a secure, multi-level RAF command system 
scheduled for operation in 1991. It will be fully 
compatible with UKADGE, NATO's Central Region CCIS 
and the UK's Martime CCIS. 


United Kingdom Maritime Coastal 
Communication System 
(UKMACCS) 


UKMACCS was originated in 1978 in a pilot system of 
the Admiralty Surface Weapons Establishment (ASWE). 
Designed to provide full remotely controlled hf radio 
communications from any point on the UK coast to 
ships up to 320km out to sea, the system uses 20 
antenna emplacements located in Cornwall and 
Scotland. 

Following feasibility studies, the developemnt of a 
comprehensive remotely controlled system began in 
1983. UKMACCS will be controlled from a Primary 
Coastal System Control at Whitehall Naval Communi- 
cations Centre in London, and a Secondary System 
Control situated at HMS Forest Moor in Yorkshire. 

The system is being designed, installed and com- 
missioned by Marconi Communication Systems. 


Main contractor and supplier: Marconi Communi- 
cation Systems, Chelmsford. 


Wavell Automatic 
Data-processing 
System 


Wavell is the British Army's automatic data-processing 
(adp) system intended to assist commanders and their 
staffs with the conduct of general operations and 
intelligence work at Corps, Division and Brigade levels. 


Height: 150mm 
Width: 250mm 

Depth: 160mm 

Weight: 4kg 


Manufacturer 
STC Defence Systems Ltd, Greenwich. 


Single Engineering Order Wire 


The single engineering order wire (seow) is a portable 
equipment which, when connected to a host equipment, 
provides an operator with voice communication over a 
16kbits/s engineering order wire (eow) circuit, via a 
handset mounted on the equipment. It is used in 
engineering links during deployment of the Ptarmigan 
communication system, to carry out maintenance 
engineering during normal operation and to restore 
service after damage or failure. 

The seow equipment can be used either mounted in 
an installation or as a portable unit at remotely- 
deployed equipments. 

Within the Ptarmigan system, access to the eow 
circuits is available at the local distribution access 
multiplexer equipment and shf radio equipments. 
Access can also be obtained by means of a multiple 
engineering order wire (meow) facility within a switch, at 
the radio relay interface and single-channel radio 
access (scra) installations. 

Calling can be to the facilities controller or a specific 
operator, or simultaneously to all operators, although 
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speech is always received at all eow access equipments 
on the eow circuit. 

A ten-position rotary switch enables any one of nine 
call signals to be preselected as a unique address for 
the equipment. The tenth position is used when the 
seow is connected to a meow system. 

A 12-position rotary switch provides call address 
facilities which enable the user to select any one of nine 
seow users in the transmission link and the facilities 
controller at either end of this link. A toggle switch is 
provided to generate an urgent call to the facilities 
controller. The 12th position is for common address 
calls and enables all stations in the link to be called 
simultaneously 


TECHNICAL SPECIFICATION 

Power supply: 28V dc from host equipment 
Consumption: 22W max 

Height: 410mm 

Width: 330mm 

Depth: 270mm 

Weight: 13kg 


Manufacturer 
STC Defence Systems Ltd, Greenwich. 


within the Federal Republic of Germany and there is 
also a direct link between London and Berlin using both 
tropospheric scatter and line-of-sight radio links. 

Originally, two separate microwave networks were 
constructed .by Marconi. A system known as RAFNET 
was installed from 1965 onwards and provided 
communications for the RAF in Germany using 
HM314/315 and HM515 radio relays with Marconi 
responsible for installation and testing of the whole 
system. The Army network did not receive financial 
approval until 1967 when work began on Phase 1 
of STARRNET. Marconi supplied and installed the 
complete system, including radio links, multiplex and 
supervisory equipment, towers, antennas, feeders and 
installation material. 

Since then the original system of 15 stations has been 


UKAIR will be installed in hardened headquarters at 
RAF Strike Command, High Wycombe, with alternate 
fallbacks. Hundreds of terminals will provide senior RAF 
staff officers with access to resource data and allow the 
exchange of operational orders and other messages. 

A £37 million UKAIR contract was won in 1987 by the 
Secure Air Systems Group, a consortium including ICL, 


greatly expanded through follow-on contracts and now 
consists of a comprehensive network of 26 stations. In 
1976 RAFNET was absorbed into STARRNET and the 
original equipment replaced. During 1979 Marconi 
Communication Systems received the latest of a series 
of STARRNET contracts under which one of the 
more heavily loaded links was to be expanded and 
modernised. Engineering of the early phases was based 
on Marconi Italiana MH141 equipment operating in the 
8GHz band and MX180 multiplex equipment with a 
maximum capacity of 300 telephone channels per route. 


Manufacturer 
Marconi Communication Systems Ltd, Chelmsford. 


Computer Sciences Company, Information Processing 
and Lynwood Scientific Developments. A substantial 
part of the cost of UKAIR is being met from NATO 
infrastructure funding. 


Interior of Wavell armoured installation containing processor rack and system control typewriter 
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It is designed to use any suitable communications link 
and to operate, as required, with other battlefield adp 
systems. Wavell Stage | used data links provided on the 
British Army's Bruin trunk communications network. 
Wavell Stage Il entered service during 1985 and is using 
the Ptarmigan tactical trunk network 

At each headquarters, adp facilities are provided 
through a central processor, bubble memory backing 
store and floppy disc drives for loading programs and 
data. All these are located within a Wavell vehicle and 
links from this vehicle connect to the communications 
system, remotely-located vdus and hard copy printers. 

Two types of installation are provided, At Corps and 
Divisional Headquarters levels the system is installed in 
a standard 1-tonne container mounted on a Bedford 
4-ton flatbed prime mover, along with a 20kW generator 
The generator provides power for the air conditioning 
and lighting system and, through a power conditioning 
unit, a 28-volt dc source for the adp system and back-up 
batteries. The adp equipment is located in a rack based 
on the air transportable racking (atr) system. A similar 
installation is being provided for use at Brigade 
Headquarters, but this will be mounted in an FV430 
series armoured vehicle with power and air-conditioning 
equipment mounted on the roof 

The heart of the system in both types of vehicle is the 
adp equipment rack. This accommodates the central 
processor unit and associated fast store in two full-atr 
units each holding O.5Mbytes of semi-conductor 
memory. Next to the processor is the interface unit for 
the communications and terminals, which can be 
operated at distances of up to 1km by balanced line 
drivers accommodated in two half-atr units each 
capable of driving 16 channels. Along the top of the 
rack, the necessary controls and warning lights are 
provided as well as two drive units for the floppy 
diskettes to be used for loading programs and data into 
the system 

The bottom row of the rack accommodates up to 
three units of bubble memory backing store, each 
having a capacity of 24Mbytes. The data base capacity 
of the system is of the order of 72Mbytes, but it is 
expected that during the life of the system, advances in 
bubble-memory technology will enable this capacity to 
be increased by a factor of four. 

In operation, raw data is collated with data entered 
into the system prior to deployment and with other data 
generated by the machine itself, and then displayed as 
meaningful sub-sets of data (or formats) on the staff 
vdu. These formats are designed to be used by the staff 
to assist with formulating plans and orders and in the 
preparation of briefs for higher command. General- 
purpose free text facilities are also provided for 
messages and orders. All formats can be printed out on 
a hard copy printer for briefing or fall-back purposes 
and for staff cells not equipped with Wavell 


STATUS 

Project Wavell began in the early 1970s as a study of 
staff functions in the field with the aim of identifying 
time-consuming tasks which might be automated. 
Much detailed information was accumulated, but with 
senior officers at that time sceptical of the use of 
computers in matters of command and control, the 
British Army in general was not clear how to proceed 
from this point. 

In 1976 a decision was made to field a limited system 
which would use commercial equipment with minimum 
ruggedisation and from, which staff reaction could be 
obtained. For this trial phase it was decided not 
to attempt automatic signal message handling in 
headquarters, to provide adp only for operations and 
intelligence functions, and to base the system on 
existing staff procedures 

Stage | equipment was fielded in 1978 with the 2nd 
Armoured Division in the Hanover area. The system was 
designed to collect, collate, evaluate and disseminate 
information to provide commanders with an overall 
picture of the state of own forces, information about 
own and enemy forces available to supporting arms, 
process information from electronic warfare and other 
intelligence agencies, and build up a picture of enemy 
deployment and strengths. As the trial phase proceeded, 
such was its success that the system was extended 
beyond this original concept to become widely used by 
artillery, engineers and logisticians. 

In October 1979, the UK MoD gave the go-ahead for a 
Stage || production phase with the planned introduction 
of the system in the early 1980s to the whole of the 1st 
(British) Corps in the Federal Republic of Germany. By 
1987, equipment had been installed in 16 tracked and 
16 wheeled vehicles. At that time, Plessey had 
completed £80 million worth of work on the system 

Wavell is now in full operation, giving the British Army 
a relatively sophisticated adp battlefield capability. Both 
the US and the Federal Republic of Germany have 
similar systems under development, but not to the 
advanced stage of Wavell 


Two types of vehicle installation used in the Wavell system, the armoured WPI(T) and the truck-mounted WPI(W) 


Staff data terminal equipment in use 


Manufacturer 
Plessey Defence Systems, Christchurch. 
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Air Force Satellite 
Communications System 
(AFSATCOM) 


AFSATCOM is a survivable satellite command and 
control communications system for strategic forces. It 
uses uhf ground terminals which are being installed at 


AN/TSQ-129 Position Location 
Reporting System (PLRS) 


PLRS provides position locations so accurate they can 
be used as the basis for delivering artillery fire, naval 
gunfire and air support. PLRS can rendezvous two 
fast-moving armoured columns, warn any unit when it is 
approaching a prohibited zone, or navigate a 200-knot 
helicopter through a narrow ‘safe’ corridor to a small 
clearing on the far side of a distant mountain, in 
darkness, bad weather or an electronic warfare (ew) 
environment. For slow-moving users, PLRS provides 
position location accuracies down to 10 metres or less. 
Even high-speed airborne users can be located within 
100 metres. 

PLRS can perform these functions for a combination 
of up to 400 manpack, vehicle or airborne user units in 
each master unit network, over an area of 90,000km? 
from ground level to an altitude of 15,000 metres. 

For an Army Corps deployment of four divisions up 
front and one in reserve, all five PLRS-equipped 
divisions can operate on a non-interfering basis and 
handle some 2000 users over an entire battlefield. The 
commander will always know where his force elements 
are, minute by minute. 

PLRS is a uhf radio network consisting of a 
transportable master unit with computer and situation 
display, communicating with up to 400 individual user 
units. The latter can be deployed as manpacks to as low 
as the platoon/patrol level, and installed in aircraft and 
surface vehicles. Each user unit automatically transmits 
a self-identifying signal burst on a precision time- 
ordered schedule, measures time-of-arrival (toa) of the 
other user unit transmissions and automatically relays 
these measurements when the master unit orders it to 
do so. The master unit computes and continuously 
updates the position of each user unit. Position 
locations of every PLRS-equipped unit can be remoted 
and displayed at Command and Control Centers (C?) 
for decision making, sent to PLRS user units, either 
automatically or upon request, or displayed in the 
master unit for network management and technology 
control. 

Position location information exchange between the 
master unit and any specified user unit is performed by 
means of PLRS-formated digital messages, with a 
limited free text capability. All PLRS message trans- 
missions are cryptographically secure, and identical in 
their spectral signature regardless of their content. 

PLRS is a synchronous time-ordered network utilising 
a common spread spectrum waveform, with many units 
in the network time-sharing a single frequency band. To 
support hundreds of users in near real-time, PLRS 
employs frequency hopping and a direct sequence 
pseudo-noise spectrum-spreading technique, com- 
bined with data encryption and interleaving, which 
provides reliable ew protection. 

The technique employed to locate and track the 
position of system users is multilateration. It is based on 
determining range to a user unit by measuring the toa of 
signal bursts from units at known locations. Every 
user unit contains a time base generator which is 
synchronised with and periodically corrected by the 
system primary timing source at the master unit. Each 
user unit in the network is assigned one or more unique 
time slots during which it transmits and all other 
programmed units receive. The number of time slots 
assigned to each unit is controlled at the master unit, 
based on the user's specific requirements. An airborne 
unit, because of its higher dynamics, needs more time 
slots than a manpack unit. 

When assigned by the master unit to do so, each user 
unit in the network reports the toa of any signal bursts it 
has received from other specified units. The master unit 
compares the reported time of message receipt with the 
known time of transmission, and converts the difference 
into range between sender and receiver. When the 
ranges between a given unit and three or more 


Strategic Air Command posts, inter-continental ballistic 
missile launch centres and in a number of aircraft, 
including EC-135s, B-52s and F-111As. The space 


PLRS master station being deployed 


previously located units are Known, the position of the 
unit in three dimensions can be calculated. PLRS user 
units also contain a barometric pressure transducer 
which provides direct altitude data used to complement 
toa data in unfavourable geometry situations. The use 
of more than three measurements for a unit can 
increase the accuracy of the location to within a few 
metres. 

Because the PLRS is a line-of-sight system and 
tactical units frequently are beyond line-of-sight of the 
master unit, it was necessary that the PLRS design 
enable any user unit to serve as an automatic relay. 
When many units are deployed over a broad area, up to 
four levels of relays are available to establish paths 
between remote users and the master unit. Through this 
means, one master unit can service users throughout 
the area. Each user unit will be programmed by the 
master unit, as the need presents itself, to perform as a 
relay, make toa measurements, store data and report to 
the master unit — all without operator action. 

All user units in direct contact with the master unit 
serve as ‘A level’ nodes. Those connected to the master 
unit by one A level relay are at the B level. The highest 
relay level accommodated by the system is the D level. 
Thus, a user unit at the D level uses A, B and C level relay 
nodes to communicate with the master unit. The paths 
between nodes which are selected for communications 
are called port links. The master unit continuously 
monitors the communication reliability, track quality 
and geometry of these links for position locating. If a 
user unit serving as a relay moves out of line-of-sight, is 
damaged or its performance is otherwise degraded 
below a programmed level, the master unit computer, 
without any operator action, selects another suitable 
user unit and instructs it to assume the required 
port node function. In this way PLRS automatically 
compensates for the hazards of tactical operations and 
maintains the network at optimum efficiency. 

The master unit is housed in a standard US military 
S-280 shelter, which is air-transportable. It can be 
deployed by helicopter, or carried by any suitable 
military vehicle. It contains the network communications 
facilities, computers, data displays and related equip- 
ment required to support a single independent PLRS 
network, or to co-operate with other master units in a 
multi-PLRS network. 

The basic PLRS user unit consists of a multi-function 
transmitter/receiver and processor packaged in a 1-atr 
short, low case, and equipped with either of two 
interchangeable input/output devices. In the manpack 
configuration the hand-held user read-out module is 
employed, together with a battery pack providing 20 
hours of service. The other input/output unit is the 
control display panel for use in fixed- and rotary-wing 
aircraft, tanks, amphibious assaultehicles, armoured 
personnel carriers and similar tactical vehicles. This is 


segment uses single channel transponders carried on 
host satellites. 


PLRS user unit 


panel-mounted, and driven by a user unit mounted ina 
remote installation, using aircraft/vehicle power. Both 
input/output units display 22 alpha-numerics and two 
status lights and both have six function keys and ten 
keys for alpha-numeric entries. 


STATUS 

Hughes received a contract for a test model system, 
including two master units and 64 user units which were 
operationally tested and evaluated during 1977/1978 
Initial operational capability was reached during 1982. 
In August 1983 Hughes was awarded a $260,016,652 
multi-year, fixed price contract to produce PLRS 
equipment for the US Army and Marine Corps. The initial 
contract award, covering the first year of production, 
was for $65,191,347. Under the contract, Hughes will 
deliver 23 master stations and more than 3500 user 
units. 

Following field trials, Hughes delivered the first 
400-plus user units and three master stations to the 
First Marine Amphibious Forces at Camp Pendleton, 
California, in September 1987. In the interim, the US 
Army decided not to field PLRS but concentrate on the 
FPL RS (see separate entry) 


TECHNICAL SPECIFICATION 

Operating frequency: uhf band 

System architecture: time ordered pulse-type trans- 
mission, integral relaying capability, frequency 
multiplexed, cryptographically secure data 

Network management: centralised control, automatic 
restructuring, variable user update rates 

Typical location accuracy: 15m, cep 

System coverage: up to division-size deployments per 
PLRS network 

Mtbf: >500h 

Nominal battery life: 15h 

Manpack weight 

incl battery: 10.4kg 


Manufacturer 
Hughes Aircraft Co, Fullerton, California, 
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Automatic Secure Voice 
Communications 
(AUTOSEVOCOM) 


The Automatic Secure Voice Communications (AUTO- 
SEVOCOM) network is a world-wide network which 
provides encrypted voice communications among 
designated Department of Defense (DoD) and certain 
non-DoD subscribers. Phase | of the network was 
approved by the Deputy Secretary of Defense in July 
1967. The Joint Chiefs of Staff (JCS) provide a list of 
approved Phase | subscriber terminals, identified by 
equipment sequence number and location, with a 
description of how they are configured into a world-wide 
network 

The network consists of switching centres, trans- 
mission facilities and subscriber terminals. Subscribers 
are homed either on an AUTOSEVOCOM switch, on an 
Automatic Voice Network (AUTOVON) switch, or Joint 
Overseas Switchboard (JOSS), The AUTOSEVOCOM 
switches (AN/FTC-31, 758A, 758C and SECORD) 
provide for wide-band secure voice communications 
between local subscribers and enable local subscribers 
to establish long-distance secure voice calls. The 
majority of the long-distance calls are routed by the 
AUTOVON. The major AUTOSEVOCOM switches are 
also interconnected by wide-band SOkbits/s circuits for 
direct dialling. 

In May 1976 the Deputy Secretary of Defense, in 
accordance with the recommendations of the Defense 
Systems Acquisition Review Council, approved the 
full-scale development of the AUTOSEVOCOM II pro- 
gramme and designated the Director of the Defense 
Communications Agency as the programme manager 
and the Department of the Army as the leading military 
department, in support of the programme manager, for 
development, testing, acquisition and implementation. 


The AUTOSEVOCOM II programme will develop, 
acquire and implement on a phased basis, an efficient 
and effective secure voice system to serve over 10,000 
subscribers. A maximum effort was being made to use 
equipment being developed under the Joint Tactical 
Communications (Tri-Tac) programme for the tactical 
communications environment to ensure interoperability 
between tactical and strategic users, to provide for the 
life-cycle cost benefits of equipment commonality and 
to eliminate development, procurement, operation 
and maintenance cost of interface equipment. The 
programme was to use cryptographic techniques and 
terminal equipments that have been developed to 
support the Tri-Tac programme. Overseas, it would 
have employed the AN/TTC-39 switch being developed 
under the Tri-Tac programme. In the US, switching 
would be accomplished through leasing of specially 
modified commercial switches. Transmission systems 
would make maximum use of the military satellite 
systems overseas and leased-commercial trunks in the 
US. 

The impetus for increased security in voice communi- 
cations is based on a series of DoD vulnerability 
analyses. The general US policy applying to military 
voice, particularly radios and to communications in 
general, is that all will be secured. The AUTOSEVOCOM 
ll programme would provide a major improvement in 
secure voice systems. However, the programme came to 
a standstill when the House Appropriations Committee 
(HAC) withdrew FY78 funds in research, development, 
test and evaluation and procurement for the AUTO- 
SEVOCOM II programme due to congressional concern 
about the potential development of two separate secure 
voice systems: AUTOSEVOCOM II and the civil Executive 
Secure Voice Network (ESVN). The postulated civil 
network is being designed to operate over a high-quality 
telephone system like the Bell System’s DDD network in 
the US. It does not have certain features that are 
mandatory for military operation such as fast call 


Communications Security 
(COMSEC) 


COMSEC is a classified programme to develop the 
techniques, equipment and systems necessary to 
protect US Navy communications circuits from intercept, 
analysis and jamming. The work is being conducted 


under four projects: COMSEC research and develop- 
ment, Clarinet Vallor, Clarinet Plato and Signal Security. 
Vallor will provide a single system with a minimum 
number of types of key generators capable of securing 
all Navy record communications on a given platform, 
while Plato is intended to provide a secure voice 
capability which is flexible, reliable and _ easily 
maintained. 


DCS Transmission System 


The DCS transmission system comprises government- 
owned and operated communications facilities and 
circuits leased from commercial telecommunications 
carriers. The government-owned portion includes all 
the long-haul assets of the three military departments 
except those devoted to tactical communications, 

The types of transmission media include line-of-sight 
radio, over-the-horizon troposcatter radio, hf radio, 
satellites and cable. Most government-owned facilities 
are located outside the US. Approximately 54 per cent of 
the government-owned facilities are line-of-sight radio. 
Over-the-horizon troposcatter radio constitutes 18 per 
cent, while 13 per cent of the facilities are hf radio. The 
remaining government-owned facilities are almost 
evenly divided between satellite (8 per cent) and cable (7 
per cent). 

Most of the transmission systems provide high-quality 
reliable circuits by using frequency division multiplexing 
(fdm) techniques. Voice frequency (vf) channels are 
arranged in groups (12 channels) and supergroups (60 
channels). Additionally, vf channels can provide up to 
16 teletype circuits if voice frequency carrier telegraph 
(vfct) equipment is installed. The number and type of 
circuits derived from each transmission link depend on 
the terminal equipment installed to satisfy operational 
requirements. 

The DCS transmission system interconnects the 
common user switched networks of the DCS and 


Defense Data Network (DDN) 


The Defense Data Network (DDN) is the successor to 
the Autodin Il network programme which the US 
Department of Defense (DoD) decided to terminate in 
1982. 

The Autodin Il was based on packet switching 
technology which was pioneered by the Defense 


provides full period dedicated circuits to support the 
command and control requirements between the 
National Command Authorities (NCA), the Joint Chiefs 
of Staff (JCS), and the unified and specified commands. 
Additionally, other government agencies (State Depart- 
ment, Federal Aviation Administration, Federal Bureau 
of Investigation, and others) are provided service when 
spare capacity exists. 

The future DCS transmission system will use digital 
transmission media which will facilitate bulk encryption 
of each link and operate more cheaply and reliably. 
Increased reliance will be placed on satellite connec- 
tions for long-haul circuits, although terrestrial links 
will be required to provide local distribution. The 
combination of circuit media will depend on the results 
of restoral and survivability studies and national policy. 
The transition from the current analogue system to 
the digital DCS will span several years because of the 
number of links involved and the amount of capital 
investment required. During the transition period the 
DCS transmission system will be a hybrid system with 
digital equipment installed on the backbone links first, 
while the existing analogue equipment continues to 
provide the spur, or feeder connection. 

The primary terrestrial links from England through the 
Benelux countries to the Federal Republic of Germany 
and on into Italy are now being upgraded. The first 
upgrading to digital transmission will take place on the 
Digital European Backbone in four phases. It is 
projected that it will be operating by 1985. 

Current management techniques and programmes 


Advanced Research Projects Agency (DARPA) with the 
ARPANET currently managed by the DCA. However, 
Autodin Il costs more than doubled since the original 
estimates were made in 1976 when a team led by 
Western Union won the bid to develop Autodin Il. The 
programme also ran several years behind schedule and 
as a result the DoD took the decision to terminate the 
programme and to replace it with a packet switching 
system based on the 95 node ARPANET. 


set-up time, precedence and pre-emption and direct 
interoperability with the tactical military forces. Con- 
gress postulated that it might cost less in the short term 
because transmitting analogue at lower data rates is 
currently more compatible with existing transmission 
facilities in the US than transmitting digital at the higher 
data rates. 

The principal military requirement for improved voice 
security is the capability to talk in a secure mode 
through the strategic communications system to 
deployed tactical military forces. This basic command 
and control capability, established by the commanders 
of the unified and specified commands, was reiterated 
by the Chairman of the JCS to the Chairman of the HAC 
in January 1978. The strategic system, providing 
day-to-day communication services to fixed military 
installations during peacetime, must be extensible to 
and interoperable with, the tactical secure voice 
systems employed by tactical commanders during 
periods of tension, deployments, contingencies and 
war. 

From a national viewpoint, there are benefits to be 
gained from interoperability between civil and DoD 
secure voice systems. However, concerning national 
defence, the majority of secure voice requirements are 
for communications between the command and control 
authorities and the tactical forces rather than between 
DoD and the civil agencies. A system based on civil 
specifications would not provide adequate interoper- 
ability during a war since thousands of tactical users will 
be using digital instruments. 

Alternatives were offered to the Chairman of the HAC 
and decisive action is expected to implement the 
new upgraded system (AUTOSEVOCOM Il) which is 
interoperable with tactical communications systems. 


There are a number of related cryptographic 
equipments developed by the National Security Agency 
which are directly involved with the COMSEC pro- 
gramme. These include Vinson, Parkhill, Keesee and 
ANDVT, as well as some aspects resulting from the 
Tri-Tac secure voice programme. 


will be modified to accommodate the increased 
reliability expected of digital systems. Analogue circuit 
parameters do not apply to digital systems directly and 
substitute indicators of link and circuit performance are 
being identified and standard measurement techniques 
developed. 

The leased portion of the DCS transmission system is 
being upgraded to digital techniques faster than the 
government-owned portion. Additionally, DCA initiated 
a programme of leasing long-haul, 1.544Mbits/s service 
to replace individually-leased circuits. This concept 
allows DCS to drive 24 individual circuits from one 
leased wide-band path, provide bulk encryption and 
obtain cost savings. The first wide-band service 
between Wahiawa, Hawaii and Stockton, California 
was activated in September 1977. Wide-band service 
between Hall Beach, Canada and Fort Leavenworth, 
Kansas is in the final stages of implementation. Thirteen 
additional candidates for wide-band leased service 
have been identified. 

New technologies currently being considered for 
future application in the DCS are in various stages of 
research and development, test and evaluation. These 
involve standard line-of-sight digital radio, standard 
digital multiplex equipment, standard radio/multiplex 
bulk encryption equipment, millimetric wave radios, 
fibre-optic transmission equipment, automatic technical 
control facility equipment and computer-controlled 
circuit routeing. 


Bolt Beranek and Newman supplied the model C-30 
computer switches for nodes and the model C-70 
computer for network monitoring centres. In 1985 the 
company won a $20 million contract for management 
and software service for the DDN. 

The new defence-wide packet switched network 
consists of nearly 200 network nodes connecting over 
750.host computers and around 30,000 terminal users. 


Defense Switched Network 


The Defense Switched Network is an overlay network 
designed to be part of the US common carrier system. It 
is to be a replacement for the AUTOVON dedicated 
telephone network which the US Department of 
Defense (DoD) has announced it is phasing out. 

The new Defense Switched Network will consist of 
virtual software packages which the DoD will pay 
common carriers to add to their installed digital 
switching nodes in existing commercial networks. The 
software will handle all the military switching needs over 
the regular networks. Encrypted voice will be able to be 
carried over the commercial networks because it will be 
encoded end-to-end from military user to military user. 

GTE developed the proposed architecture for the new 


E-—4B Airborne Command Post 


The E-4B is designed to provide National Command 
Authorities (NCA) with a survivable capability to direct 
and control military forces in all levels of conflict, 
including nuclear war. 

Unlike ground-based command sites that are vulner- 
able to attack, the E-4B has the mobility to escape direct 
assault. Its communications system is hardened to 
withstand the massive electromagnetic pulse of a 
nuclear burst, so that the communication network will 
function following an enemy attack and enable the NCA 
to direct a retaliatory strike. Because aircraft operation 
and maintenance are self-contained, operations are 
possible from a large number of civilian, abandoned or 
damaged airfields whose number and distribution 
further increase the E-4B’s survivability. 

Four General Electric CF6-50E engines give the 
modified 747-200B a certified maximum take-off gross 
weight of 36 2874kg. This provides sufficient fuel for the 
E-4B to remain airborne for 12 hours without refuelling 
or 72 hours with in-flight refuelling. A 1500-metre runway 
enables the E-4B to take off with an 8-hour endurance; 
take-off from shorter runways is possible by further 
reducing fuel load. 

World-wide communication over many links is 
possible because of the E*4B’s advanced command 
and control electronics. These are powered by a 
1200kVA generator system and include 13 external 
communication systems operating through 46 antennas 
with configurations ranging from a small dish for shf 
satellite links to an 8km trailing wire for vif and If 
communication. 

The ability to access satellite systems reduces ground 
station dependence and protects against jamming and 
direct tracking attempts. 

A long-range link, established with the high-power vIf 
system, resists atmospheric nuclear effects and is very 
difficult to jam. 

The hf, mf, vhf and uhf bands provide additional 
two-way radio channels. Secure voice and teletype links 
are achieved through hf, uhf and shf radio bands, and 
the E-4B’s high-speed secure-record communication 
equipment interfaces to the automatic digital network. 

The E-4B system is capable of tying with commercial 
telephone and radio networks and could potentially be 
used for radio broadcast to the general population. 
When it is on the ground, it can also be connected to a 
ground communication network, which can be quickly 
disconnected. 

The E-4B accommodates up to 94 crew members on 
three decks with 510 square metres of deck space. The 
upper deck contains the cockpit and flight crew rest 
area for long missions. 

The main deck compartments are accessed by a 
right-hand aisle and include the NCA area, conference 
room, briefing room, battle staff work area, communi- 
cation control centre and technical control centre 
where operators monitor and maintain the quality of the 
communication links. A crew rest area is located aft of 
the technical control centre. 

The forward and aft lower lobes house electronic 
equipment, an on-board maintenance area and a 
winch operator's station for the long-wire vif antenna. 


STATUS 

The US Air Force ordered three E-4 aircraft in 1973. The 
following year, it took delivery of the first airborne 
command post, designated the E-4A. 

In 1974, the Boeing Aerospace Company was 
awarded acontract to develop the E-4B, aversion of the 
E-4 with a significant improvement capability over the 
E-4A. The first E-4B was delivered in 1980. Under a 
modification programme begun in 1980, E-4A systems 
were upgraded to E4-B. The first was delivered in 
mid-1983. The last E4-B was delivered in early 1986. 


network after winning a competitive study bid. Software 
packages to be added to the common carrier switches 
will, in future, be developed under a competitive bid. 

The Defense Communications Agency (DCA) has 
also worked with AT&T to develop a separate switching 
system to interconnect directly with local class 4 and 
class 5 telephone exchanges in various cities. This is to 
ensure that some communications can be established 
after a nuclear attack, even if the main class 1 switching 
nodes of common carriers are wiped out. 

The long-standing AUTOVON network is a world-wide 
circuit switched network for telephone and data 
transmission serving the DoD and other authorised 
users. Its essential role is to provide survivable 
command and control communications to meet import- 
ant operational requirements. 

It serves more than 500,000 users and handles more 
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than one million originating calls daily using 67 
AUTOVON switching centres. AUTOVON is managed by 
the DCA and within the US switches are arranged in 
a target-avoidance polygrid configuration. The 750 
subscriber exchanges range in size from 50 lines for 
small National Guard units to more than 10,000 lines for 
major military bases. Almost all currently employ 
analogue systems. 

Concern for the changing threat to the US, the rising 
cost of AUTOVON, and the promise and potential of 
technology motivated a fresh look at the system. An 
exhaustive study by the DCA recommended an 
evolutionary change in the direction and proliferation of 
switching nodes with network intelligence as close to 
the user as possible using a mix of media. 
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As new communication technology becomes avail- 
able, improvements are expected to equip the E-4B with 
a secure and survivable airborne command post well 
into the next century. 


Main contractor: 
Washington. 


Boeing Aerospace Co, Seattle, 


E-4B antenna locations 


E-—6A Airborne Communications 
System 


The E-6A aircraft is being developed to provide a 
survivable airborne communications system for the US 
Navy's submarine ballistic missile force. The system will 
serve as a link between the US National Command 
Authority and the US Navy's Trident submarine ballistic 
nuclear (SSBN) fleet. 

The E-6A will be based on the E-3A nuclear-hardened 
AWACS airframe as the carrier for the US Navy's 
airborne vif communications system. The airborne 
communications role for the submarine ballistic missile 
fleet has been carried out since the 1960s by 
propeller-driven EC-130 aircraft but, with the Trident 
submarine fleet soon to enter service in the Pacific, a 
faster and longer-range aircraft is needed for this 
TACAMO (Take Charge And Move Out) mission. 

Initial production of the E-6 was approved in 1986 
under a $181 million award from the Naval Air Systems 
Command (NAVAIR). Rollout of the first prototype was in 
late 1986 and subsequent flight testing began in 
February 1987. 

Currently there are two major communications 
systems which serve the SSBN fleet. The primary system 
is land-based, with TACAMO available to take over the 
communications role should the land-based network be 
knocked out. 

In 1987 Rockwell was awarded an $86 million 
contract to remove AN/USC-13(~V) communication 
suites from EC-130 TACAMO aircraft, and refurbish the 
units for installation in E-6A aircraft. The company also 
won a $13.9 million contract to develop a vif solid state 
power amplifier and dual trailing wire antenna for the 
E-6A and E-4 aircraft. 


Main Contractor: 
Washington. 


Boeing Aerospace Co, Seattle, 


E-6A aircraft maiden flight 


Enhanced Position Location 
Reporting System (EPLRS) 


The EPLRS builds on and extends the capabilities of the 
PLRS now in service with the US Marine Corps. The 
system's principle components are the Enhanced PLRS 
user unit (epuu) and the net control station (ncs). 
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707-320 CARGO DOOR 


E-6A configuration with air vehicle changes from E-3A 


The first 


is modified from its predecessor by 
replacement of the digital signal processing module, 
firmware changes to the signal message processor, a 
new multi-level secure data unit and the addition of an 
interface which allows interoperability with other 
tactical systems. 

The ncs was evolved from the PLRS master station by 
the addition of processing capabilities for the automatic 
management of the data communication network. 


Manufacturer 
Hughes Aircraft Co, Fullerton, California. 


Extremely Low Frequency (ELF) 
Communications Programme 


The elf concept for submarine communication goes 
back to 1958 when it was first suggested that an elf 
signal could travel great distances with low loss, as well 
as penetrate sea water to considerable depths. In 
practice, an elf system consists of one or more 
shore-based transmitters, operating at 40 to 80Hz, 
connected to long horizontal wire antennas (either 
above ground or buried for additional security/ 
concealment) terminating in grounds at each end. 
Orthogonal antennas are used to provide omni- 
directional radiation patterns. The transmitted signals 
are sensed by an antenna on the submarine and 
decoded in a sophisticated, computer-based receiver. 
The message transmission rate is necessarily slow 
compared to higher frequency systems but, by employ- 
ing conventional code book techniques, any of a great 
number of messages can be transmitted in reasonable 
time. 

The most favourable US site for the installation of the 
system is in northern Michigan or north-western 
Wisconsin where the low-conductivity bedrock forma- 
tions in the Laurentian Shield greatly enhance propa- 
gation, In 1969 the US Navy constructed an experimental 
transmitter in Wisconsin to study propagation and 
possible environmental effects of elf. The antenna 
consisted of two 22.5km long pole-mounted lines at 
right angles. In 1976 amessage-handling capability was 
added and a small quantity of shipboard receivers were 
built and installed to prove conclusively that an elf 
system would perform as anticipated. 


Ground Wave Emergency Network 
(GWEN) 


The Ground Wave Emergency Network (GWEN) is a 
major programme to provide a survivable communi- 
cations network for the US command and control of 
strategic forces in times of national emergency. The 


Gryphon System Programme 


Gryphon is designed to provide for the development of a 
reliable, survivable and secure communications system 
for the US National Command Authorities and com- 
manders-in-chief to deploy fleet ballistic missile forces 
and selected single-integration operation plan forces in 


High Volume Information Transfer 
Project (HVIT) 


HVIT is a fully-classified project involved with the 
development of an hf system for intra-task force 
communications. 


The Navy originally planned to construct a completely 
buried operational elf system with redundant transmit- 
ters (code-named SANGUINE) which would have been 
highly resistant to blast overpressure and could have 
absorbed a moderate number of direct nuclear hits. 
However, in 1975 a defence analysis group reached the 
conclusion that the increasing accuracy and quantity of 
Soviet nuclear warheads could neutralise the system. 
Accordingly the mission of elf was redefined from that of 
forwarding emergency action messages to ballistic 
missile submarines after an initial attack on the US, to 
one of keeping the submarines less observable while 
receiving messages and therefore more survivable in 
pre-attack and initial phases of hostility. 

Thus SANGUINE gave way to SEAFARER, a concept 
of above-ground transmitters feeding a 3860km buried 
antenna grid and possessing essentially the same 
message rate. Although numerous Navy-sponsored 
biological studies revealed no adverse environmental or 
ecological effects from elf, activists in the environmental 
movement persuaded their congressmen to oppose 
SEAFARER primarily on the health issue. The National 
Academy of Sciences was requested by the Navy to 
provide an impartial assessment of environmental 
issues associated with elf; this resulted in a clean bill of 
health for the elf programme. 

In 1978 President Carter cancelled SEAFARER and 
directed the Navy to scale down its requirements to 
accommodate a much smaller antenna, and then failed 
to approve the Navy's response. In 1981 President 
Reagan ordered the Wisconsin transmitter reactivated 
and upgraded to operational status, and at the same 
time directed the Department of Defense to conduct a 
study of elf requirements. That study resulted in the 
conclusion that elf would enhance the US strategic C* 


network will provide connectivity via up to 200 low 
frequency (150 to 175kHz) broadcast-type relay stations 
throughout the US. If a portion of the network is 
inoperable or destroyed, messages will be routed to 
surviving stations. The thin line connectivity capability 
segment of GWEN is scheduled to be deployed in 
mid-1987. 

RCA Communication and Information Systems Div- 
ision is the prime contractor for GWEN under a contract 


modes which transcend disturbances anticipated 
immediately before, during and after a nuclear or 
electronic jamming attack. 

Work on the programme is being carried out by 
various elements within the US Department of Defense 
with some involvement by Lockheed and Collins. 

Gryphon contains many component programmes 
which cover the entire frequency spectrum including 
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posture and recommended that the experimental 
Wisconsin transmitter be upgraded to operational 
status and supplemented with a new 90km system to be 
constructed in the nearby upper peninsula of Michigan. 
For FY82, President Reagan requested funds in support 
of that recommendation and Congress approved them. 
Research and development got under way again in 
1982. Construction began in Wisconsin and Michigan in 
1983. In January 1984 a court order halted further 
construction pending the preparation of asupplemental 
environmental impact statement (eis) to evaluate health 
effect studies of elf fields performed since the original eis 
was filed in 1977. That document was filed in 1985 and 
construction was restarted following the cancellation of 
the injunction by the US Court of Appeals. The Supreme 
Court upheld that decision. 

Various research programmes have continued in the 
US and several US companies have been involved. The 
Navy's elf system prime contractor is GTE’s Government 
Systems Corporation. 

New receivers for enhanced receipt of messages by 
submarines cruising hundreds of feet beneath the 
ocean's surface were developed and built by GTE with 
delivery made to the US Navy in April 1985. The 
prototype receivers were tested for the first time in May 
1985 and operated successfully aboard a submarine of 
the Pacific Fleet. RCA was also contracted to supply 
receivers in 1987. 

GTE Government Systems additionally installed 
high-power, solid-state amplifiers that maximise the 
reliability of transmissions from the Clam Lake 
Wisconsin, site to the submarine fleet. 


awarded in 1983 by the Electronics Division of the US Air 
Force. In March 1984 RCA received a $97 million 
contract to build and deploy the system on a 
nation-wide basis, and secured additional funding of 
$19 million in 1986. Major sub-contractors include TRW, 
Contel Page and Boeing Aerospace. Modification 
contracts worth $19.4 million were awarded to RCA in 
1987. 


SANGUINE, TACAMO, Verdin, Integrated Submarine 
Communications System (ISCS) and Pilgrim. The 
programme is seen as an almost continuous one, as 
attempts are made to incorporate new state-of-the-art 
developments. 


Hydrus 


Hydrus is an integrated development programme to 
provide for improved communications systems that 
will enable fleet ballistic submarine commanders to 
communicate securely and reliably with commanders 


Integrated Nuclear 
Communications Assessment 
(INCA) 


INCA involves the assessment of vif, If, hf and vhf/uhf 
radio links for the National Command Authorities (NCA) 


Joint Tactical Information 
Distribution System (JTIDS) 


JTIDS is a high-capacity, spread-spectrum/time-division 
multiple-access (tdma) information distribution system 
which will provide integrated communication, navi- 
gation and identification capabilities. It will provide 


on shore without revealing their location or unduly 
constraining operations. 

Hydrus is composed of five sub-projects: Omen, 
Miracle, Mayflower, Merlin and Supporting Research. 
Omen is a submarine ship-to-shore communications 
system using satellite relay; Mayflower provides support 
to the existing operational ship-to-shore communi- 


to European theatre, and within the European theatre; 
for benign as well as nuclear and ecm stressed 
conditions. In addition, the ARACHE machine data base 
of NCA to theatre and intra-theatre links and nodes has 
been converted to operate for INCA. The programme 
also includes analysis of Atlantic, Mediterranean and 
English Channel submarine cables, and a HEMP 


secure, flexible and jam-resistant real-time information 
transfer among dispersed and mobile units on land, at 
sea and in the air (including F-14, F-15, F-16 and F-18 
aircraft). 

The system is being developed to enable all 
participants to be interconnected simultaneously. By 
direct interface of air defence surveillance and control 
systems with airborne and ground-based weapon 


cations system; Merlin includes a submarine emergency 
communications transmitter and an automatic guard 
receiver terminal which provides automatic notification 
to shore-based authorities of the loss of any fleet 
ballistic missile submarines on patrol. Miracle is an 
undefined classified project 


analysis for satellite earth stations, as well as for Red 
Force C% assessments. Further details are classified. 


systems, the co-ordination of resources can be 
accomplished more effectively. 

The JTIDS concept has evolved from a number of 
early US programmes such as the Navy's Integrated 
Tactical Navigation System which developed a tdma 
system to provide relative position determination, and 
the Navy's Integrated Tactical Air Control System which 
used common equipment for communication and 
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navigation and was able to transmit secure, jam- 
protected digital information. Work from the Air Force 
Seek Bus secure, jam-protected digital information 
distribution system is also being drawn on to develop 
this new single information distribution system. 

JTIDS will provide tactical commanders with stan- 
dardised interoperable systems to enable all members 
of the tactical community to be interconnected in any 
radio data link permitting jam-resistant crypto-secure 
communications. Precise tacan navigation, relative 
navigation and identification will be provided. 

The original plans called for a series of terminals to be 
progressively introduced beginning with a Class 1 
terminal for large platforms such as the E-3A AWACS 
aircraft and ground-based command control centres 
Then, Class 2 smaller-sized terminals were to be 
developed which would fit into fighter-sized aircraft. 
Finally, Class 3 terminals were to be designed to meet 
the need for a manpack version and very small vehicles 
such as missiles or rpvs. 

One version of the Class 1 terminal, designated 
AN/ARC-181, was developed by Hughes and supplied 
to Air Force E-3A aircraft (see entry under AN/ARC- 181). 
Hughes also provided Class 1 terminals to the US Army 
for use in ground command centres and for NATO's 
E-3A AWACS aircraft and ground command centres as 
part of an upgrading of Europe's existing air defence 
radar system. In addition, the company developed the 
Hughes Improved Terminal (HIT) for use in aircraft and 
other command and control functions (see separate 
entry), 

In the event technology developments progressed to 
the point where the current Class 2 terminal is much 
more capable than the Class 1. As aresult current plans 
are to retrofit the US platforms that have Class 1 
terminals with high power Class 2 terminals called Class 
2H 

In early 1981, Singer Kearfott and Rockwell Inter- 
national's Collins Avionics Division were awarded a $50 
million development leader-follower type contract for 27 
Army and 18 Air Force Class 2 AN/URC-107(V) 
terminals. ITT also developed and built a command 
terminal, AN/USQ-72, and a tactical terminal, AN/ 
USQ-75. One of the latter was tested aboard a US Navy 
P-3 aircraft. 

Development and operational testing of the Singer/ 
Rockwell terminals started in October 1985 at Eglin Air 
Force Base, Florida. The test effort concentrated on 
how well fighter aircraft counterair mission effectiveness 
and combat survivability are improved, especially in a 
severe: electronic warfare environment. Additionally, 
there was some focus on improved interoperability 
between both Army and Air Force air defence forces. 

Another goal was to evaluate how well friendly 
aircraft real-time position reporting and identification 
benefit air defence operations. JTIDS-equipped test 
elements include F-15 A and C model fighter aircraft, 
T-39 test aircraft, E-3A AWACS, and 12 Army shelterised 
JTIDS systems which provide a ground tactical interface 
with Army Air Defense assets including the AN/TSQ-73 
Missile Minder. 

A ground-based stand-alone JTIDS terminal was 
developed by Hughes to provide easy access to radar 


JTIDS distributed tdma tactical terminal equipment from ITT. The communication-navigation-identitication 
processor is on the left, the receiver on the right 


surveillance information supplied by AWACS aircraft. 
The terminal provided information directly to com- 
manders who previously had to rely on second- or 
third-hand air surveillance data. 

In 1986 Singer-Kearfott and Rockwell Collins were 
awarded follow-on contracts to produce additional 
Class 2 units, along with a 1kW 2H terminal, which 
would replace the Hughes terminals installed on US 
E-3A AWACS aircraft. The same high power terminal will 
also be installed in the Air Force's Modular Control 
Equipment. The following year, Grumman Aerospace 
won a $5.5 million contract from the US Naval Air 
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JTIDS Class 1 terminal in use at AEGIS (NADGE) site in Norway 


Systems Command for the development of interfaces 
and software for JTIDS use on F-140 and E-2C aircraft. 

The 12 Singer/Rockwell shelterised JTIDS units were 
fabricated into S-250 tactical shelters mounted on 
trucks and provide the interfacing communications link 
to Army Air Defense Artillery units. In addition to housing 
the Class 2 JTIDS terminal, an applique called the Host 
Interface Unit (HIU) is provided to act as a message 
translator, translating between the JTIDS TADIL J or 
Interim JTIDS Message Standard language used on the 
JTIDS net, and the TADIL B language embedded in the 
Army Air Defense host units such as the Improved Hawk. 
The HIU also provides protocol conversions between 
the 1553B multiplex bus servicing the Class 2 terminal 
and the frequency shift keying interface servicing the Air 
Defense assets. 

As an associated activity, Singer is also delivering a 
test bed system composed of four S-250 shelters 
housing equipment similar to the shelterised JTIDS 
systems but augmented with plasma displays, their 
associated display processors and both high frequency 
and very high frequency secure radio systems. These 
test bed units are being used to evaluate sensors, fire 
unit display sets, and other equipment along with the 
procedures which are expected to become part of the 
Army Forward Area Air Defense Command Control 
Intelligence System. 

Singer was also under contract with the United 
Kingdom Ministry of Defence to develop 22 Class 2 
terminals for installation in the Tornado, Nimrod and the 
UK Air Defence Ground Environment. Flight testing of 
JTIDS on a Tornada F3 fighter began in early 1987. 

In October 1985, the Secretary of the US Navy made 
the decision to cancel a distributed TDMA program 
which the Navy had been pursuing with the Hughes-ITT 
team and to install the Singer/Rockwell Class 2 TDMA 
terminal in the F-14D, E-2C, major combatant ships and 
the Marine Corps Tactical Air Operations Module. Using 
both the F-15 and F-16 Class 2 terminals along with the 
work being performed on the Class 2H terminal for the 
E-3 as a baseline, the Navy is pressing forward with 
an initial procurement of terminals for technical 
evaluation/operational evaluation. The Navy's goalis a 
limited production decision as early as 1989. This would 
be followed by an extensive operational evaluation to 
occur during 1991. 

At the same time, the Singer-Rockwell team has been 
redesigning the US Army's Class 2 terminal to 
repackage it into a single unit, power it by 28 volts de 


and maximise the use of vhsic and other such 
technology to not only reduce the size but also improve 
reliability and maintainability. Six of these specialised 
terminals called Class 2M, are currently under contract, 
with delivery scheduled for mid-1987. This will also be 
followed by extensive test and evaluation. A production 
decision on this unit is anticipated to occur during the 
early part of 1989. 

The latest US Army JTIDS contract was placed in 
mid-1987 with Singer. Worth $2.9 million it increased an 
earlier $7.3 million award for work on a relay system for 
F-15 aircraft. Development of aJTIDS Class 3 manpack 
or missile sized terminal will have to wait until the Class 2 
terminal is successfully introduced to tactical forces. 

The Italian company Itatel delivered five modules of 
Class 1 terminals to NATO in mid-1983 and is now a 
NATO-qualified producer of JTIDS equipment. 


MAINSITE Programme 


As the US Army has fielded new Cl systems to enable its 
commanders to better utilise their battlefield resources, 
a new array of complex problems has arisen. Weapon 
systems have grown in number and sophistication, and 


Marine Air Traffic Control and 
Landing System (MATCALS) 


MATCALS provides the US Fleet Marine Forces with an 
automated air traffic control and landing control system 
to replace their existing terminal air traffic control 
system (atcs) which is ageing and is capable of 
operating only in the manual mode. Replacing the 
current AN/TSQ-18A atcs with the MATCALS will 
provide the marine air traffic control squadrons with 
the capabilities to operate expeditionary airfields in 
all-weather conditions, to handle increased traffic loads 


MATNET Satellite Communication 
Network 


The US Navy currently has an extensive intelligence 
system of underwater, surface, airborne and space- 
borne sensors which provide real-time information for 
various intelligence and command and control centres 
ashore. In addition, vast amounts of other information 
are available through computers on the ARPANET 
(Advanced Research Project Agency Network). 
MATNET or MAT ACCAT (Mobile Access Terminal 


Military Affiliate Radio System 
(MARS) 


MARS is primarily geared to support emergency 
communications requirements of US forces. This 


Minuteman Weapon System 
Ground Electronic System 


In 1962 GTE’s Sylvania Systems Group won the 
competition for a US Air Force award for the 
development of the ground electronic system (ges) for 
the Minuteman WS-133B weapon system. Under 
the initial award, GTE designed, developed and 
manufactured the command, control and communi- 
cations system which included the message processing 
and status authentication systems, cable communi- 
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Stand-alone JTIDS terminal 


it has become increasingly 
their interoperability as well 
performance capabilities. 

A critical need arose for a test capability that could 
simulate both friendly and enemy electronic battlefield 
environments and simultaneously test the stand- 
alone performance and interoperability of C%l systems. 


important to ensure 
as their stand-alone 


and to operate within the automated network of marine 
air command and control systems. 

The MATCALS is a deployable, modular system, 
consisting of three functional sub-systems: the air 
traffic control sub-system (atcs), all-weather landing 
sub-system (als) and control communications sub- 
system (ccs). 


STATUS 

A system prototype was delivered to the US Marine 
Corps in 1980. Since then new technologies and 
hardware elements have been developed and the 
Marine Corps’ requirements have also been refined. 


Advanced Command and Control Architectural Test- 
bed) as it is also known is being developed to make this 
information available on a real-time basis to shipboard 
commanders through a flexible, rapid, adaptable and 
interoperable communications system. The system 
uses packet communications techniques which make 
possible the transmission of digital data and digitised 
voice in bursts to provide an efficient utilisation of 
the communication channels in the mobile user 
environment. 

MATNET allows for such packet communications 
between ships and shore stations via the FLTSATCOM 
satellite. Analysis and definition of the mobile access 


support consists of a world-wide network of civilian 
members who voluntarily choose to belong to the 
programme. The bulk of MARS operations is on hf/ssb 
radio nets. 


cation system and independent and redundant radio 
system, and the primary, standby, and uninterruptable 
power systems. In addition to providing the operational 
equipment for the 200 launch facilities and 20 launch 
control facilities and its supporting maintenance 
equipment, GTE installed 2000km of buried cables 
interconnecting the facilities and a buried mf antenna at 


each facility. 
The primary functions of the ges are command 
generation, including launch and _ inhibit launch, 


transmission of commands through secure data links 
by cable and/or radio; automatic status generation and 
display to assess operational readiness; and automatic 


Such a test capability is being developed by the US 
Army under the programme name MAINSITE (Modular 
Automated Integrated Systems/Interoperability Test 
and Evaluation). 

Involved in the programme are Ford Aerospace 
teamed with Sanders Associates, Bell Technical Oper- 
ations/Textron, and the Quest Research Corporation. 


Unisys has now delivered 17 ccs units. In each ccs 
Unisys has installed uhf, vhf and hf radios, cryptos, a 
voice recorder, air conditioners, AN/UYK-44 computers, 
AN/UYQ-34 multimode displays, AN/USH-26 tape units, 
and other miscellaneous US Government furnished 
equipment. 

Reported to form the basis of C* systems being 
developed for the Republic of Korea Army and Navy. 


Manufacturer 
Unisys, St Paul, Minnesota. 


terminal began in 1977 and in June 1981 testing began 
on two prototype terminals in a simulated shipboard 
environment. Three additional terminals for testing at 
sea were constructed in 1982. 

Equipment used in the MATNET system includes 
communications packet input/output processors, a 
terminal interface unit, crypto equipment, a satellite 
interface message processor and two AN/WSC-3 
terminals incorporating extensive design modifications. 
There are two communications packet input/output 
processors, one developed by the EC! Division of 
E-Systems and one by a sub-contractor, Bolt Beranek 
and Newman. 


processing and display of maintenance status 
information. 

GTE has had over 30 individual contracts associated 
with this development and deployment. Throughout this 
programme, analysis, design and field testing have 
been carried out in the areas of positive control to 
prevent unauthorised and inadvertent launch; in failure 
mode analysis to prevent faulty launch; and in 
communications and physical security systems to 
prevent compromise and interdiction. The WS-133B 
system has been updated recently to incorporate 
remote rapid retargeting and hardness upgrade. The 
remote rapid retargeting capability allows targets to be 
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changed from the launch control facility, eliminating the 
need to dispatch targeting teams to each launch facility 
to change targets. The hardness upgrade programme 
involves redesign and/or modifications of hardware to 
withstand nuclear radiation, emp and shock and 
vibration environment. The most recent programme is 
for a lithium battery power source to replace lead acid 
batteries in the missile launch facility. 

The equipment installed at 237 Minuteman sites 


Mobile Subscriber Equipment 
(MSE) 


The US Army's attempts to establish a fully operational 
battlefield communications system has a long and 
chequered history. In the 1960s the US was in 
partnership with Australia, Canada and the UK in the 
joint development of an analogue system called 
Mallard. The Mallard development began in 1967 and 
appeared to be progressing well until, in 1969, there was 
a surprise decision by the US to pull out of the 
programme, leaving the remaining nations with little 
choice other than to abandon the project. The official 
US reason for deciding to leave Mallard was somewhat 
vague, although it was believed to have been felt by 
many Americans involved in the project that their own 
particular requirements had been at odds with those of 
its partners, particularly Britain, and that the resulting 
Mallard system would not satisfactorily meet national 
tactical communication needs. With the collapse of 
Mallard, the US and the UK embarked on their 
own battlefield communications systems, Tri-Tac and 
Ptarmigan respectively, the British meeting an urgent 
nterim requirement for the British Corp in Europe using 
existing hardware in the Bruin system. 

Both the Ptarmigan and Tri-Tac projects began in 
1971. Tri-Tac was aimed at providing a tri-service 
actical communication system which would make use 
of the existing anlalog inventory, while at the same time 
establishing common standards which would permit the 
use of newer digital technology as it became available. 
n the original Tri-Tac system, mobile radio subscriber 


includes mf radio transmitting and receiving equipment, 
message processing equipment, primary and emerg- 
ency power sub-systems and maintenance ground 
equipment. Between August 1962 and July 1975 1900 
racks, consisting of 9200 drawers, including 117,614 pc 
cards were delivered to nine Air Force locations. 
Between July 1976 and February 1980 an additional 233 
racks, consisting of 904 drawers, including 8793 pc 
cards were delivered. GTE is also developing an 


equipment was to be used only in forward areas where it 
would be impossible to locate mobile nodal switching 
centres. However, in about 1982 a decision was taken to 
use mobile subscriber equipment (mse) from brigade 
headquarters down, with the original Tri-Tac units used 
in the rear echelons. This change of plan was due in 
part to the size and weight of these switches, and also as 
a result of revised operational requirements which were 
affected by a shortage of skilled military personnel 
required to operate the original system. 

As a result of this change, the original $1 billion 
mobile subscriber element of the programme increased 
to $4.3 billion, with a requirement to equip 25 US 
divisions, and in 1983 the US Army called for new bids 
for this greatly expanded mse programme. Since no 
suitable hardware was available from any of the US 
electronics companies, and because of the desire by-the 
Department of Defense to get the Tri-Tac programme 
back on course as quickly as possible, the US was 
forced to look offshore for a supplier. As a result of the 
Mallard experience and the relatively close liaison 
between the US and UK military, the US Army based 
much of its original mse thought around the single 
channel radio access element of the Ptarmigan System 
and at one stage it looked as 
equipment would be the automatic choice. Plessey, the 
prime contractor for Ptarmigan, teamed up with 
Rockwell and ITT to present its bid to the US Department 
of Defense, while GTE, one of the original major Tri-Tac 
equipment suppliers, came up with an alternative bid in 
partnership with Thomson-CSF and others, based on 
the mobile radio elements of the French RITA system. 
The mse competition resolved itself into one between 
the more advanced digital technology and largely 


if the Ptarmigan _ 


airborne mf radio system to permit the airborne launch 
control centre to obtain operational status of each 
WS-133B launch facility. 

During the Minuteman programme about $40 million 
of the design, development and production work was, 
and is being done by major sub-contractors under GTE 
Sylvania Systems Group management. These include 
RCA, Tracor, Litton, Phelps Dodge, Allis Chalmers, 
Bogue Electric, Clary Corp and others. 


autonomous single-channel radio access element of 
Ptarmigan against the field-proven hardware and the 
relatively high US domestic content of the GTE solution. 
After some considerable delay, the GTE-led consortium 
was finally awarded the contract in late 1985 for 
equipment and follow-on logistical support. 

The mse system is based on the modified GTE 
AN/TTC-39 S-250 single shelter-configured circuit 
switch, the RITA-based radio access unit and mobile 
subscriber radio terminal, the Canadian Marconi 
AN/GRC-103 or GR-083 line-of-sight radios, the GTE 
SB-3614 unit level switchboard, a digital group 
multiplexer, the Magnavox TA-954/M2 digital non- 
secure voice terminal, the Ericsson MF-15 down-the-hill 
microwave radio link, the Magnavox AN/UXC-7 digital 
facsimile and a RITA-based system control function. Itis 
a hybrid system with GTE claiming that 70 per cent of the 
total budgeted expenditure will be spent in the US, 
generating in the order of 75,000 in jobs there. A typical 
corps-level mse deployment over a 37,500km square 
area could involve some 8100 subscribers of which 
about 6200 would be static and 1900 mobile. 

In early 1987, the Army Communications Electronics 
Command awarded GTE an $870 million contract under 
option two of the 1985 $4.3 billion agreement. GTE itself 
awarded a multi-million pound contract for mse 
antennas to C & S Antennas. First fielding of the 
equipment was scheduled for 1988, with some 1400 
switching centres, 8000 mobile radios and 25000 
telephones envisaged as making up the mature system. 


Manufacturer 
GTE Government Systems Corp, Needham Heights, — 
Massachusetts. 


Modular Integrated 
Communications and Navigation 
System (MICNS) (AN/USQ-86(V)) 


MICNS (AN/USQ-86) appears in a variety of configur- 
ations to provide a nuclear and ballistic hardened 
anti-jam data link for air-to-ground applications. 
Modules of the system, a US Department of the Army 
Electronics Research and Development Command 


Naval Tactical Data System 
(NTDS) 


The NTDS network provides real-time tactical support 
information to US Navy ships and aircraft. It is a 


Naval Telecommunications 
System (NTS) 


The NTS is a world-wide naval communications system 
which is controlled by four naval communications area 


Overseas Automatic Digital 
Network (Autodin) Replacement 
Project 


The Overseas Autodin Replacement Project is replacing 
the 1960 vintage computers used in the Department of 


Rapidly Deployable Integrated 
Command and Control (RADIC) 
System 


The RADIC system interfaces to a variety of radar, 
sensor, communications and weapon systems to 
provide regional tactical situation monitoring and 
control. | 


(ERADCOM) initiative, can be used with a variety of 
remotely piloted vehicles (rovs) and manned aircraft. In 
the rpv role, it can provide a secure data link for 
transmitting video sensor data and telemetry from an 
airborne data terminal back to a ground control station. 
In manned aircraft it can be used as part of a variety of 
sensor or digital data transmission tasks, or as part ofa 
wide-band sensor configuration used to remotely 
control airborne intercept, compromise enemy com- 
munications, and locate hostile command and control 
facilities. 


computerised C* system and is installed in most large 
vessels and in a number of amphibious. ships. 
Installations are planned for smaller vessels. 

It is a high-speed data exchange system that 
processes real-time strategic and tactical information 
from platforms in a task force. Information is communi- 
cated using either Link 11, Link 14 or Link 4A. Link 11 is 


master stations. The main role of the system is the 
transmission of fleet broadcast information either on hf 
radio or uhf satellite communications. 


Defense store and forward digital message switching 
system with modern hardware. Under the terms of a $75 
million contract announced in late 1986, Contel 
Corporation's American Satellite Company is supplying 
DEC VAX 1/785-based computer systems and DATA- 
RAM Worldwide 2000 mass memory systems for 
installation at sites at: Croughton, England; Pirmasens, 
FR Germany; Coltano, Italy; Taegu, South Korea; 


The system has the capability to interface with 
adjacent and higher echelon C* systems. These systems 
can be installed in small vehicle-mounted shelters 
or employed in a fixed-site configuration. RADIC 
deployment can operate in various modes ranging from 
a completely passive role (higher level command 
retaining complete operational control of air defence 
assets and group/battalion level systems, providing 
identification, status and reference data) to a totally 
active role (group/low-level operational control of a 


The key element in all three roles is the secure 
air-to-ground link. This is achieved by a combination of 
spread spectrum modulation techniques, message 
coding, signal processing and advanced antenna 
techniques. 3 : 


Programme development: Harris Corp, Melbourne, 
Florida. 


a two-way, real-time encrypted data link operating at hf 
or uhf; Link 14 is a one-way hf or uhf link which enables 
NTDS-equipped ships to communicate with other 
vessels; and Link 4A is a one-way data link that controls 
interceptor aircraft. 


Yokota Air Base, Japan; and Guam, Mariana Islands. 
An additional test facility will be installed at Fort Detrick, 
Maryland. 


designated sector receiving identification and reference 
data). 

A. typical system can include one or more display 
modules for operational functions, a data processing 
module, a peripheral equipment module, a communi- 
cations or radio module, and other C* and/or simulation 
modules. 

Data link protocols supported by the RADIC system 
include TADIL-A/-B/-C and -J, ATDL-1, Link-1/-4A/ 
-11/-14, MDBL, JSS, UDL, 412L and SAGE. Standard 


interfaces available include MIL-STD-1397, MIL-STD- 
155 3B and MIL-STD-188C. 


STATUS 

A version of the system is being used with the NATO 
ship-shore-ship buffer programme. The RADIC performs 
as a buffer and translator link between ground-based 


Regency Net C3 System 


Regency Net is an hf command, control and communi- 
cations (C%) system for the US European Command, 
designed to replace and expand the Cemetery Net 
stations. As part of the Regency Net project three types 
of C* terminal are planned. One will be a sheltered force 
terminal which will operate from ground locations or 
while mounted in moving trucks. Another is a team 
terminal for mounting on jeeps or similar European host 


Scope Signal Phase III HF/SSB 
Radio System 


The US Air Force has initiated a multi-phase programme 
to upgrade all hf ground-station radio facilities currently 
in US Air Force inventory. 

Scope Signal Phase Ill is the initial procurement for 
equipment that will support the priority missions of the 
Strategic Air Command (SAC). The basic contract is for 
three CONUS stations, containing 27 hf/ssb equipment 
levels (receiver, exciter, linear power amplifier), a 
training facility and alert panels at three designated 
command posts. Eight additional overseas stations, 
containing 67 equipment levels, have been delivered to 
the USAF. 

The Scope Signal network. will permit, under the 
direction of a single alert panel command, the 
automatic seizure of up to 12 transmitters at each of 12 
stations world-wide within 30 seconds and subsequent 
voice transmission of Emergency Action Messages from 
National Command Authorities to SAC airborne forces. 
The network interfaces with the AUTOVON/DCS system 
and utilises dual-tone multiple-frequency (dtmf) signal- 
ling for control and interconnectivity of assets. 


Strategic Air Command Digital 
Network (SACDIN) 


SACDIN is an improved system linking 135 aircraft and 
missile sites with SAC headquarters and command 
posts. It replaces obsolete SACE Automated Command 
and Control System (SACCS) data transmission, and 


Submarine Integrated 
Communications Centre (ICC) 


The ICC project will provide submarines with an 
improved-performance, centrally-controlled communi- 
cations centre designed to improve the human interface 


TACAMO Naval Communications 
System 


The TACAMO system is designed to provide an 
around-the-clock airborne vif communications relay 
system to ensure that the Commander-in-Chief will 
always be able to communicate with his deployed 
strategic submarine forces. The name is an acronym 
derived from the challenge to ‘Take Charge and Move 
Out’. The system, developed for the Naval Air Systems 
Command by Rockwell International's Electronic Sys- 
tems Group, is incorporated in a specially modified 
Lockheed EC-130. TACAMO is a manned communi- 
cation relay link for strategic forces generally passing 
communications only one way: from the National 
Command Authority or other sources to the submarines 
and other strategic forces. TACAMO is a component of 
the Minimum Essential Emergency Communication 
Network (MEECN). 

At present, a complete communications centre in the 
TACAMO aircraft permits simultaneous receive and 
transmit throughout the frequency range from vif to uhf. 
TACAMO receives multiple-frequency low-level signals 
while simultaneously transmitting at high power in a 


NATO Air Defence Ground Environment (NADGE) 
control centres and naval shipboard command and 
control systems to provide an extended common air 
picture for the NATO countries. 

An associated development, the RADIL (ROCC/ 
AWACS Digital Information Link), was used by the US 
Air Force to buffer and translate tactical data link 


nation vehicles. The team terminals will include 
manpacks for use by soldiers while they are away from 
vehicles. The third type is an unsheltered version of the 
force terminal. These will be installed in existing 
communication shelters to support theatre command 
and control operations. 


STATUS 

Magnavox was awarded an $82.6 million contract in 
1984 from the US Department of the Army to begin work 
on the project. A $12.4 million contract was awarded to 
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information between E-3A aircraft using TADIL-A 
networks and joint surveillance system ground-based 
radar tactical information. 


Manufacturer 
Command, Control and Communications Corp, Tor- 
rance, California. 


the company in 1986 for the development of terminals. 
Among major sub-contractors are Norden Systems, 
Datametrics, and Tracor. The Italian company Elmer is 
supplying the hf communications equipment. In 1987, 
Magnavox was contracted to supply an additional $56 
million worth of equipment, and won a $39 million 
contract to exercise an option for the system 


Each station is equipped with four-channel isb 
receivers and exciters, with 10kW linear power amplifiers 
from the Collins family of HF-80 communication 
equipment. All stations are virtually identical in design 
and equipped for a maximum of 12 levels of hf 
equipment. 

Alllevels of equipment are directly accessible through 
the 200-line digital electronic switch (pbx) at each 
individual station. The major components of a typical 
station in the CONUS network include: the pre- 
programmed alert panel at the designated command 
post for initiating the special signalling alert functions, 
the electronic switch, local control facilities, hf radios, 
rf switching equipment and extensive diagnostic 
equipments. 

Three operator consoles (expandable to five) at each 
station are equipped to allow remote-control of all radio 
equipment and monitoring of the status of each 
transmitter and receiver. The operators also perform 
audio patching of transmitters and receivers for 
subscribers, by selecting appropriate conference 
bridges. The dtmf audio is extended to control the radio 
equipments. Associated equipment for voice-operated 
switching keys the transmitter and provides muting of 
the receiver audio. 


Special features of the system design include 


provides secure multi-level, two-way communications. 
Its level of survivability is intended to allow smooth 
transition of C* capabilities from peace time through 
trans-attack to post-attack environments. 


and system availability for the mission of fleet ballistic 
missile submarines. It includes the integration of the 
various external communication systems, electronic 


extensive use of built-in test equipment (bite) and 
remote diagnostics for on-line fault monitoring of the 
station equipment. Continuous digital sensors in the 
radio equipment identify and detect faults for display at 
bite control consoles (crt terminals) at the remote radio 
sites as well as each operator's console. It is also 
possible for the operator to initiate a total system test 
function for actual measurement and crt display of 
significant parameters including: exciter input level, 
transmitter output, transmitter antenna input power, 
transmitter antenna vswr, receive signal level, receiver 
signal plus noise-to-noise ratio, and received signal 
frequency off-set. All tests are under microprocessor 
control with measurements and indications displayed at 
the operator’s crt 

Other phases of Scope Signal, designated Scope 
Command ll, |\V and V, are for consolidation, collocation 
and replacement of US Air Force hf ground stations in 
the Pacific, Europe and CONUS. 
STATUS 
Scope Signal Phase Ill has now been implemented 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Richardson, Texas. 


support measures equipment, direction-finding equip- 
ment, iff equipment, the Integrated Acoustic Communi- 
cations System and the Submarine Tactical Data Link. 


Artist's impression of TACAMO EC-130 aircraft 
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stressed environment. The TACAMO vif power amplifier 
provides amplification of the signal to 200kKW power and 
autotune coupling of the signal to the dual trailing wire 
antenna system. The -vertically-polarised signal is 
transmitted to the submarines with the EC-130 flying in 
acontinuous tight turn. This allows the antenna to hang 
vertically from the aircraft. 

The first TACAMO system was developed during a 
period of five months in 1962 at Collins Radio (Rockwell 
International). Four phases of improved production 
systems have been developed and deployed since then. 

The TACAMO link is extremely crucial to the USA's 
vital MEECN resources. The successful operation of the 
high technology system in this difficult operating 
environment has proven that airborne vif systems will 
continue to fulfil a vital role for years. The high-power vif 
transmitter sub-systems, the dual trailing wire antenna 
sub-systems, as well as other technologies developed 
by Rockwell International during the TACAMO pro- 
gramme, have been applied to the Air Force Advanced 
Airborne Command Post Program. 

In April 1983, two AN/USC-13 airborne systems were 
ordered by the US Navy. Rockwell subsequently 
commenced a $44.3 million production contract for emp 
hardening of the TACAMO aircraft. The contract calls 
for emp hardening of six existing and two new aircraft. 

EC-130 TACAMO aircraft are scheduled to be 
replaced by E-6A aircraft (see E-6A entry). 


Manufacturer 
Rockwell International, Collins Defense Communi- 
cations, Richardson, Texas. 


TAOC Tactical Air Operations 
Central 


The TAOC is a transportable automated air command 
and control system for controlling and co-ordinating 
the employment of air defence weapons, interceptors 
and surface-to-air missiles. 

The basic system element is the operations module 
(om). A single om, housed in a standard 6-metre ANSI 
ISO shelter, contains all the air command and control 
equipment (with the exception of search radar), iff and 
prime power requirements needed to perform the air 
defence function. Four operator consoles are located in 
each om, each fitted with a multi-colour display and 
a monochrome alpha-numeric display. Full system 
functional capability is provided by a single shelter 
which weighs about 6800kg with all the om equipment 
installed 

Operations modules are used at the Marine Corps 

Tactical Air Operations Center (TAOC) and provide 
facilities for: accepting inputs from search radar and 
iff systems; performing automatic track correlation, 
acquisition, identification, classification, tracking, threat 
evaluation and weapon selection, assignment and 
control; receiving and processing track information, 
orders, command and status data received via digital 
data links from other command and control systems 
and from TAOC-controlled weapon systems with digital 
data link capabilities (these data links are via TADIL A, 
TADIL B, TADIL C (one- and two-way), ATDL-1, NATO 
Link 1, MTACCS and JTIDS); processing inputs from 
operator consoles for the entry, deletion or modification 
of stored information’ and initiating the appropriate 
action both within the om and for the transmission 
external to the om; and displaying, on operator 
consoles, the real-time tactical air situation based on all 
system inputs, both manual and automatic. 
The present system design permits the interconnec- 
tion of up to five oms through the use of fibre-optic 
cables. Cables of 500-metre lengths allow the dispersion 
of oms for tactical considerations or because of terrain 
constraints. Interfacing radars can be located up to 2km 
from the om when connected by fibre-optic cables. 
Radar/om separation of up to 40km can be achieved 
using equipment installed in the om narrow-band 
secure radio link 


STATUS 

A joint development by the US Marine Corps and the US 
Air Force, TAOC will replace equipment developed 
under the Marine Tactical Data System programme. 
The TAOC equipment underwent operational tests in 
1985. These tests were completed in 1986 and a 
production contract let in 1987. The system was due to 
enter service in 1990. 


Contractor: Litton Data Systems, Van Nuys, California 


TAOC operator consoles 


at 


TAOC using 5 oms 


Tri-Tac Joint Tactical 
Communications System 


In 1971 the Department of Defense established the Joint 
Tactical Communication Office (Tri-Tac) to design, 
develop and acquire tactical switched communications 
equipment for support of all US services. Current 
tactical systems are manual or analogue, offering 
minimal security, interoperability and commonality. 
Tri-Tac equipment is hybrid in design to accommodate 
the gradual transition to the objective of a fully digital 
and automatic system. Tri-Tac equipment can be 
categorised into five areas: terminals, switching, control, 
combining and transmission. 

There are six Tri-Tac terminals: the digital subscriber 
voice terminal (dsvt), the digital non-secure voice 
terminal (dnvt), the advanced narrow-band digital voice 
terminal (andvt), the single subscriber terminal (sst), the 
tactical digital facsimile (tdf) and the lightweight digital 
facsimile (Idf). 

The dsvt is a telephone instrument that uses 
continuously variable slope delta (cvsd) modulation to 
digitise voice at either 16 or 32kbits/s. 32kbits/s is 
used where analogue-to-digital conversion is required 
between the analogue and digital elements of some 
of the transmission links. As these links become 
predominantly digital, only the 16kbits/s rate will be 
used. The terminal normally operates in a full-duplex 
mode, although it can operate in a_half-duplex, 
press-to-talk mode if necessary to provide interoper- 
ability with combat net radios using the Tri-Tac net 
radio integration facilities. The dsvt also has a port that 
accommodates extension telephones or data terminal 
equipment such as the tdf or sst. An integral encryption 
device is used to secure traffic. 

Dsvts can be connected to Tri-Tac circuit switches 
or directly interconnected without intervening circuit 
switches to provide a non-switched back-to-back 
(sole-user) service. They can operate from switch 
common battery or through use of an auxiliary power 
supply, local battery or ac power. 

The dnvt is a digital telephone instrument that 
provides non-secure, voice-only telephone service. It is 
a less-expensive alternative to the dsvt, interoperating 
with Tri-Tac circuit switches, dsvts and net radio users. 

The andvt is a subscriber terminal used in aircraft, 
ships or vehicles for the transmission of secure digital 
voice and data traffic over narrow-band voice frequency 
channels. The terminal is used, on a half-duplex basis, 
in point-to-point or netted circuits that employ hf/vhf/uhf 
radios or uhf satellites. It digitises voice, using the 
LPC-10 algorithm, for transmission at 2.4kbits/s and 
can be used with a comsec module and other optional 
modules. The andvt can interface with the circuit 
switched network through the secure digital radio net 
interface unit. 

The sst is a microprocessor-based record/data traffic 
terminal consisting of a militarised video display unit 
and a 25-line plasma display. It can utilise an external 
AN/UGC-74 hard copy printer. The sst can be used to 
compose, edit, store, display, refile, transmit, receive and 
monitor record/data traffic. It operates in a variety of 
modes, ASCII and Baudot codes and message formats 
at rates from 45.5 to 16,000bits/s. 

The tdf provides a facsimile capability with up to 16 
shades of grey and can operate on either full- or 
half-duplex. It interoperates with Tri-Tac and inventory 
comsec devices at transmission rates from 1.2 to 
32kbits/s and conforms to STANAG 5000. 

The Idf is a non-development item which has the 
capability to provide transmission/reception of black 
and white graphical material. The Idf is capable of 
transmitting and receiving in a half-duplex mode via 1.2 
to 32kbits/s wire and radio communication channels 
through the use of existing comsec and modem 
equipment. It is interoperable with other facsimile 
devices that are compliant with MIL-STD-188-161 and 
STANAG 5000 where a digital interface is permitted by 
the mode of operation. 

There are two types of net radio interface. The 
basic net radio interface device (bnrid) provides a 
semi-automatic, analogue, half-duplex voiceband inter- 
face between single channel radios and circuit switch 
system subscribers by a 4-wire analogue loop. The 
secure digital net radio interface unit (sdnriu) provides 
comparable service on a digital, secure basis. Both net 
radio interfaces are interoperable with a variety of 
comsec devices used with net radios. 

There are three Tri-Tac circuit switches: the AN/ 
TTC-39, AN/TTC-42 and SB-3865. The last two are 
members of the unit-level circuit switch family. In 
addition there are two Tri-Tac message switches: the 
AN/TYC-39 and the AN/GYC-7, the latter referred to as 
the unit level message switch (ulms). The US Army is 
developing the AN/TTC-39A nodal control circuit 
switch, a modification to the AN/TTC-39, that expands 
the switch termination and adds minimum essential 
control/management functions. 
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Type Equipment Nomenciature 
User Digital subscriber voice terminal (dsvt) KY-68 
terminals Digital non-secure voice terminal (dnvt) 
(ruggedised) TA-954 
Advanced narrow-band digital voice terminal (andvt) CV-3591 
Single subscriber terminal (sst) AN/UGC-137 
Tactical digital facsimile (tdf) AN/UXC-4 
Lightweight digital facsimile (Idf) TBD 
Switching 300-line, 600-line nodal circuit switch AN/TTC-39 
facilities 150-line unit level circuit switch AN/TTC-42 
Nodal control circuit switch AN/TTC-39A 
30-line unit level circuit switch SB-3865 
25-/50-line nodal message switch AN/TYC-39 
12-line unit level message switch AN/GYC-7 
Control Communications system control element (csce) AN/TYQ-16 
elements Communications nodal control element (cnce) AN/TSQ-111 
Transmission Troposcatter radio set AN/TRC-170 
facilities Radio terminal set AN/TRC-173 
Radio repeater set AN/TRC-174 
Radio terminal set AN/TRC-175 
Radio repeater set AN/TRC-138A 
Basic net radio interface (bnrid) C-6709/G 
Secure digital net radio interface unit (sdnriu) KY-90 
Multiplexers Remote loop group multiplexer (rigm) TD-1233 
Remote multiplexer combiner (rmc) TD-1234 
Loop group multiplexer (Igm) TD-1236 
Trunk group multiplexer (tgm) TD-1237 
Master group multiplexer (mgm) TD-1237 
AN/GRC-103 radio modem MD1065 
Cable driver Group modem (gm) MD-1026 
modems and Low-speed cable driver modem (Iscdm) MD-1023 
pulse restorers High-speed cable driver modem (hscdm) MD-1024 
Remote loop group multiplexer cable driver 
modem (rlgm/cdm) MD-1025 
Low-speed pulse restorer TD-1218 
High-speed pulse restorer TD-1919 
Order-wire control Order-wire control unit Type 1 (ocu-1) C-10716 
units Order-wire control unit Type 2 (ocu-2) C-10717 
Cable order-wire unit (cou) TS-3647 


A family of tactical communications control facilities 
provide flexibility in organisation and near-real-time 
management of deployed Tri-Tac systems and sub- 
systems. 

The communications equipment support element 
(cese) includes circuitry, integral to Tri-Tac circuit 
and message switches, combining multiplexing and 
transmission equipment. The built-in test equipment 
monitors system performance, generates alarms on 
performance thresholds and transmits switch and 
traffic processing performance data to a controlling 
communications nodal control element (cnce). 

The cnce provides centralised management and 
control for a communications node. It provides the 
interface among analogue and digital nodal switches, 
common-user and dedicated subscribers and the 
inter-nodal radio and cable transmission networks. The 
cnce contains a cesium timing standard and acts as the 
nodal master clock for all digital circuits. The cnce is a 
single shelter facility to be used by the US Air Force in 
controlling its communications networks. 

The communication systems control element (csce) 
primary tasks as: the exercise of near-real-time contro 
over the allocation and use of system resources 
within its assigned portion of the deployed tactica 
communications network; and to establish, maintain 
and update the data base needed for its functioning. 

The US Army will use the AN/TTC-39A at noda 
(company) level in conjunction with an AN/MSC-32 
communications operations central shelter, suitably 
modified to house facilities of the csce. Together they 
form a complimentary pair of shelter facilities for noda 
control and management. The management direction 
and control decisions emanate from the AN/ 
MSC-32(MOD). The dial-up access to the AN/TTC-39A 
processor permits the nodal manager to directly create 
or modify the data base resident in the AN/TTC-39A. 
This is accomplished based on directives received at the 
nodal csce (AN/MSC-32(MOD)) from the battalion and 
brigade level csce. These directives are automatically 
translated by the nodal csce into the screen image 
formats required by the AN/TTC-39A and passed over 
the dial-up link to the AN/TTC-39A processor. 

Line-of-sight, troposcatter and tactical satellite links 
are used as transmission means within Tri-Tac. The 
AN/TRC-170 digital troposcatter radio set was the only 
new transmission equipment developed for Tri-Tac. 
The US Army inventory of combining/multiplexing 
transmission equipment has been adapted, with some 
modifications, to serve Tri-Tac transmission needs. 
These assemblages are nomenclatured AN/TRC-173 
and AN/TRC-174. 

The AN/TRC-170 radio sets (see equipment section) 
are a family of digital troposcatter radios which operate 
in the 4.4 to 5GHz band. The AN/TRC-175, also an 
Army modified assemblage containing a modified 
AN/GRC-103 radio, operates at a switching node to 
provide an up-the-hill link to the radio park, The 
AN/GRC-103A, located at the radio park, also contains 


a modified AN/GRC-144 radio. It can operate as a 
radio/cable terminal, split terminal or radio relay. In the 
radio/cable and terminal role it can terminate up to 
eight extension systems, up to four inter-nodal systems 
and a down-the-hill link to a switching node. As a split 
terminal it can be used in conjunction with the 
radio/cable terminal to provide two high-capacity 
inter-nodal links. In a radio repeater role it can extend 
an inter-nodal radio link. 

Tactical satellite terminals, AN/TSC-85A, 
AN/TSC-93A, AN/TSC-94A and AN/TSC-100A, will be 
equipped with compatible combining equipment to 
interoperate with the Tri-Tac switched system. 

The mobile subscriber equipment (mse) is a corps- 
wide, common user telephone system to serve both 
static and mobile subscribers. The mse system consists 
of six principal components. The node central is a 
stored program controlled nodal switch which performs 
the functions of call handling, switching, signalling, 
routeing, director control and network facilities man- 
agement. The large and small extension node switches 
provide local area switching for static subscribers. The 
radio access unit provides single-channel radio access 
on an area coverage basis. The mobile subscriber 
radiotelephone terminal provides full mse telephone 
service for mobile, high priority uses. The system control 
centre provides a network management data base for 
connectivity, movement and contingency planning. The 
mse is being procured as a non-development item (ndi) 
system from a GTE/Thomson-CSF grouping (see mse 
entry). 

The digital group multiplexer (dgm) family provides 
loop transmission access for static subscribers. It 
consists of shelter-mounted and field exposed digital 
multiplexers/modems, cable driver modems, pulse 
restorers and order-wire control equipment. The 
AN/GRC-103 modem is also a member of the dgm family 
and is an integral component of the US Army's 
AN/TRC-173 and AN/TRC-174. 

Three shelter-mounted multiplexers are associated 
with the dgm family: the loop group multiplexer (!gm), 
the trunk group multiplexer (tgm) and the master group 
multiplexer (mgm). The Igm accepts 7, 8, 15 or 16 
channels at 16 or 32kbits/s and synchronously 
time-division multiplexes them into a single group. The 
Igm is used in the AN/TRC-170. 

The tgm accepts up to four group signals and 
combines them into one supergroup signal. It is used in 
the AN/TRC-170 and the AN/TRC-173. The mgm 
accepts up to 12 group/supergroup signals at rates 
from 72 to 4915.2kbits/s and asynchronously multi- 
plexes them into a single master-group signal. It is used 
in the cnce, as well as in the AN/TRC-138A and 
AN/TTC-175. 

Two field-exposed multiplexers are associated with 
the dgm family: the remote loop group multiplexer (rigm) 
and the remote multiplexer combiner (rmc). The rigm 
accepts up to four conditioned diphase channels at 16 
or 32kbits/s over field wire, and multiplexes them into a 
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single conditioned diphase group for transmission over 
coaxial cable. The rmc accepts up to eight conditioned 
diphase channels and one conditioned diphase group 
from an rigm or another rmc and combines them into a 
single conditioned diphase group of 128 to 576kbits/s. 

Modems associated with the dgm family are the 
group modem, the cable driver modems and the cable 
driver that is used with the remote loop group 
multiplexer. Associated with the dgm family are two 
cable order-wire units. 


STATUS 
Initial production delivery (ipd) of the 50-line AN/TYC-39 
message switch began in late 1982. lpd for the 300-line 
AN/TTC-39 circuit switch and basic net radio interface 
device began in July 1983 and March 1984 respectively. 
Ipd for the dvst was concurrent with the fielding of the 
AN/TTC-39, The AN/TTC-39 circuit switch and the 
AN/TYC-89 message switch were developed by the GTE 
Government Systems Group. In FY80 the US Army 
received $4.5 million for the procurement of two 
AN/TTC-39(V)3 systems, and in FY81 the Army request- 
_ed $11.2 million for three AN/TTC-39(V)1 and $42.8 
million for 15 AN/TTC-39(V)3 systems. Between FY82 
and FY85 approximately $204 million was requested for 
further procurement. 
n FY80 the Army received $29.5 million to procure 12 
AN/TYC-39 systems and in FY81 $129 million was 
requested for a further four systems. The digital 


World-wide Military Command 
and Control System (WWMCCS) 


This system provides the operational direction and 
technical administrative support involved in the function 
of command and control of US military forces, 
world-wide. 

Within WWMCCS there are a numiber of unified 
commands which exercise primary staff responsibility 
for telecommunications matters. These commands 
include Atlantic Command (LANTCOM), European 
Command (EUCOM), Pacific Command (PACOM), 
Readiness Command (REDCOM) and Southern Com- 
mand (SOUTHCOM). There are also a number of 
specified commands which are primarily concerned 
with the development and operation of communications 
within their areas. These include Aerospace Defense 
Command (ADCOM), Military Airlift Command (MAC) 
and Strategic Air Command (SAC). 

Bringing these together within WWMCCS is the 
National Military Command System (NMCS) which 
consists of the national level command centres and the 
communications which link them to intelligence systems 
and other subordinate communication centres. The 
National Military Command Center (NMCC) is in the 
Pentagon linked to the National Military Intelligence 
Center (NMIC). As a back-up there is an Alternative 


multiplexer was developed by Raytheon. The Technical 
Communication Control Facility (tccf), developed by 
Martin Marietta, was delivered in 1979. The dnvt TA-954 
has been developed by ECI for use by the US Air Force; 
two switches, AN/TTC-42 (150-line) and SB-3865 
(30-line), by ITT; the digital troposcatter terminal, 
AN/TRC-170, by Raytheon; and the andvt is under 
development by ITT and Tl. In March 1982 Raytheon 
received a $106 million three-year contract for dgms. 
Other contractors include Litton, Delco Electronics, 
Collins, Communications Satellite Corporation and 
Magnavox. In March 1984 Martin Marietta was awarded 
a $19.6 million increment to its existing contract to 
supply the communication nodal control element 
(cnce). In May 1984 GTE was awarded a $39.3 million 
increase to an existing contract to develop the 
AN/TTC-39A circuit switch, followed by a_ further 
contract worth $44.7 million in August 1984. In June of 
that year, ITT was awarded a $4.1 million contract for 
continued research and development on the unit level 
circuit switch. Other contract increases included $38 
million to GTE for the AN/TTC-39A in August 1984, and 
$116 million, $85.2 million and $47 million to Martin 
Marietta for the cnce in August and November 1984, 
and August 1987. 

Each of the services is responsible for equipment and 
system elements as follows: 

US Army: messasge switch, circuit switch, nodal 
control circuit switch, bnrid, dgm, sst, csce, mse and Idf. 


National Military Command Center (ANMCC) which is 
fully interconnected with the NMCC and which can, if 
necessary, take full control of operations. 

Also within WWMCCS is the Minimum Essential 
Emergency Communications Network (MEECN), a 
system which is being upgraded continually to provide 
survivability, security, interoperability and anti-jam 
capabilities to the armed forces. An important feature of 
MEECN is the National Emergency Airborne Command 
Post (NEACP). The three E-4 Advanced Airborne 
Command Posts (AABNCP), equipped with sophisti- 
cated command, control and communications capa- 
bility, are the key elements of NEACP (see E-4B Airborne 
Command Post entry). 

Other key elements within SAC include the Primary 
Alerting System (PAS), a voice system whose prime 
function is to pass alert and launch orders to SAC 
forces; Giant Talk, an hf/ssb radio system for positive 
control of SAC airborne forces operated through 14 
stations world-wide; Green Pine, an early-warning uhf 
radio network for communication between aircraft 
flying in the Arctic region and the SAC command post; a 
Survivable Low Frequency Communications System 
(SLFCS) and a Post Attack Command Control System 
(PACCS), a back-up command and control centre for 
the SAC headquarters. 

During the 1980s; improvements are being incorpor- 
ated into the WWMCCS to provide new capabilities. 
These include: a joint crisis management capability (late 


US Air Force: cnce, digital tropo radio, tdf and dnvt. 

US Navy: andvt. 

US Marine Corps: ulcs and ulms. 

US National Security Agency (NSA): dsvt, sdnriu and 
comsec, 


Tri-Tac Points of Contact 

US Army 

Project Manager, Multi-Service Communications Sys- 
tem (MSCS), Attn DRCPM-MSCS, Fort Monmouth, New 
Jersey 07703-5215. 

(For mse) Project Manager, Army Tactical Communi- 
cations Systems/Mobile Subscriber Equipment (ATACS/ 
MSE), Attn DRCPM-ATC/MSE, Fort Monmouth, New 
Jersey 07703-5210. 

US Navy 

(For ulcs and ulms) Commander, Naval Electronics 
Systems Command, Attn PDE 154 ULS, Washington DC 
20363. 

(for andvt) Commander, Naval Electronics Systems 
Command, Attn PDE 110-211, Washington DC 20363. 
US Air Force 

HQ, ESD/TCJ, Hanscom Air Force Base, Massachusetts 
01731. - 
US National Security Agency 

Director, National Security Agency, Attn S22, Ft Meade, 
Maryland 20755. 


1983), jam-resistant secure communications (late 1984), 
world-wide crisis alert network first phase (1982), 
automated message handling (late 1984), secure 
voice/graphics conferencing (late 1986), and the next 
generation automatic data processing definition (1986). 

In October 1983, GTE was selected for the potential 
$500 million contract for the World-wide Military 
Command and Control System Information System 
(WIS), upgrading the Honeywell WWMCCS computers 
and integration of a vast new interconnected data 
network. Other contenders for this contract were TRW 
Systems and Western Electric. 


GTE received an initial $32 million increment to begin~ 


design work for the programme which will involve more 
than $500 million over the next few years. 

The new WIS will be a complex interactive: network 
tying together large central computers with distributive 
processing networks and with shared capacities and 
work loads between widely scattered command centres. 
It will be installed concurrently with the operation of the 
existing WWMCCS computers and interactive network. 

A $103 million contract was-awarded to GTE in’ late 
1986 for further work on the new system. In 1987, 
increased funding was made available to GTE for 
software development, and Honeywell won a $34 million 
contract to upgrade the system's processing capability. 
Systems Research and Applications Corp also received 
a $4.2 million extension contract for design work. 
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CHINA (PEOPLE’S REPUBLIC) 


125-Watt SSB Transceiver 


The 125-watt transceiver is claimed by its manufacturers 
to be equivalent to similar foreign products of the early 


X-D6 Portable HF Radio 


The X-D6 is a short range, portable hf/am radio which 
covers the 2.0 to 12.0MHz frequency range. The 
transmitter may be continuously tuned over its entire 
frequency range, or six crystals may be installed to 
provide six pre-set frequencies. The receiver itself has 
no pre-set channels. 

Two modes of operation are available —voice and cw. 


1980s. Operating over the 1.6 to 30MHz frequency range 
in 100Hz steps, ten channels can be stored. The 
transceiver can be remotely controlled at distances up 
to 60 metres, and meets US military specifications for 
shock, vibration, immersion and temperature range. 


The X-D6 is normally operated with a whip or long-wire 
antenna, but other types may be used. The radio is 
housed in a waterproof aluminium case and has a 
weight of 14.5kg. 

The range of the X-D6 is approximately 24km. The set 
is designed so that the receiver may be operated when 
separated from the transmitter. Additionally, the receiver 
and the transmitter have separate tuning dials so that 
they may be operated simultaneously on different 
frequencies. The set does not have built-in loudspeaker 


R 8000 Receiver 


The R 8000 is a programmable, If/mf/hf receiver 
covering the frequency range 10kHz to 30MHz. It is 
designed for surveillance, monitoring and communi- 
cation applications. It meets the CEPT Performance 
Specification for Maritime Mobile Main Receivers and 
fulfils the SOLAS regulations for main and reserve 
receivers as well as the national requirements of most 
countries. 


S—76210 and S—76150 HF SSB/ISB 
Communications Systems 


The models S-76210 and S-76150 hf ssb/isb transmitters 
are solid-state and fast tuning with an output of 1000 
watts and 500 watts average and pep. The fully 
synthesized transmitters cover the frequency range 1.5 


TT—3210A Maritime Radiotelex 
Modem 


The TT-3210A modem meets CCIR recommendations 
625 and 476-3 for 5 and 9 digit call codes. It has an 


ULM Masts 


The ULM series of military masts is designed to support 
directive antennas such as parabolics and Yadgis. 
ULM-10 extends to a height of 10 metres, ULM-15 to 15 


DENMARK 


The 8000's receiver unit contains a dual conversion 
receiver signal path, which provides for reception of usb 
and Isb, double sideband am, cw and mcw morse 
telegraphy, and fsk radio-telex signals. Duplex oper- 
ation is facilitated utilising a novel technique based on 
automatic front-end attenuator adjustment. A fast 
tuning synthesizer provides 10Hz resolution with a 
stability determined by a master oscillator. The receiver 
unit is controlled via a microprocessor-based control 
circuit through a serial interface with rates of 300, 600, 
1200 or 2400 baud. Power supply is from ac mains or 


to 30MHz in 100Hz increments. Also in the transmitter 
family is the SE 6000 exciter which can be either 
mounted in the transmitter rack or, with extended local 
control, up to 25 metres away. A new exciter, the model 
SE 4010 will be available shortly which will be 
compatible with the SE 6000 and can be used for 
updating older systems. Features of the new exciter 
include fast computer control and short tune time. 


integral 720kbyte disk drive for text storage. Power 
consumption is 10 watts and any dc voltage between 10 
and 40 may be applied. 


FRANCE 


metres and ULM-17 to 17 metres. Maximum headloads 
are 30, 15 and 10kg respectively. All masts can be 
erected by 2 people. The ULM-17 is constructed of fibre 
glass and epoxy resin. 


Manufacturer 
China National Electronics Import and Export Corp, 
Beijing. 


and requires a headset or an external loudspeaker for 
operation. 


TECHNICAL SPECIFICATION 

Mode: A1A, A3E 

Frequency range: 2-12MHz 

Number of channels: 6 or continuous tuning 
Range: 24km 

Weight: 14.5kg 


24-volt dc with automatic switch-over to dc in case of ac 
power failure. 


STATUS 
Introduced 1987. 


Manufacturer 
Skandinavisk Teleindustri Skanti A/S, Vaerloese 


STATUS 
In service with a number of armed forces. 


Manufacturer 
Dansk Radio AS, Copenhagen. 


Manufacturer 
Thrane & Thrane, Soborg. 


Manufacturer 
LERG, Paris. 


GERMANY (DEMOCRATIC REPUBLIC) 


RVG-—950 Radio Relay Equipment 


The RVG-950 is a modern mobile radio relay set 
manufactured for both military and civilian use. This 
equipment is fully transistorised. It consists of the 
RVG-950 transmitter/receiver, a RVG-950.1 multiplexer 
and a log periodic antenna for military use. The 
military model includes an 8-watt power amplifier unit, 
RVG-950.400. 


TECHNICAL SPECIFICATION 
Modes: fm, fdm 

Frequency range: 280 and 328.5MHz 
Number of channels: 5 voice, 98 rf 


TRANSCEIVER AND MULTIPLEXER 
Height: 700mm 

Width: 220mm 

Weight: 

transceiver 65kg 

multiplexer 52kg 


RVG-950 equipment 
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GERMANY (FEDERAL REPBULIC) 


Merlin GR 856 System Processor 


The GR 856 processor is a computer-aided network 
management system for message handling on up to 8 
radio interfaces; it has link management capabilities to 


SEM 152-S VHF Vehicular Radio 


The SEM 152-S vehicular radio operates in the 30 to 
80MHz frequency range. It has 480 channels (25kHz 
spacing), of which 6 can be pre-set 

The radio set is a combination of SEM 52-S and the 
frame FZ 52-S/E which can be mounted in vehicles and 
tanks, on weapon systems, in command posts, on ships 
and on moving platforms. 


STATUS 
Introduced 1986. 


TST 4048 Crypto Modem 


The TST 4048 is a crypto modem designed for use with 
hf data transmission from teleprinters or computer 
terminals. Operating speed ranges from 4.8kbits/s down 


DM 400/6 Microwave Equipment 


The DM 400/6 is a delta-modulated radio relay 
equipment used as terminal, drop repeater or conven- 
tional through-repeater. 

It is a fully transistorised equipment with six channels. 


Model 3369 Remote Control and 
Monitoring Unit (RCMU) 


The computerized model 3369 rcmu has been designed 
to handle shipboard antenna to radio switching, radio 
equipment status reporting, transmit and receive 


control the whole process. 
The system is controlled by a 16-bit microcomputer 


Manufacturer 
Rohde & Schwarz, Munich. 


Merlin processor 


TECHNICAL SPECIFICATION 

Modes: F3E simplex, data to 16kbits/s 
Frequency range: 30-79.975MHz 
Number of channels: 480 

Channel spacing: 25kHz 

Power output: 1W - 

Height: 126mm 

Width: 232mm 

Depth: 152mm 

Weight: 4.5kg 


Manufacturer 
Standard Electrik Lorenz Ag, Stuttgart. 


SEM 152-S vehicular radio 


to 50bits/s with a cipher set of 10° key variables which 
does not repeat in 10°®° bits. 


HUNGARY 


The terminal of the telephone channels can be of the 
two- or four-wire type, enabling direct connection of 
telephone sets, exchanges or switchboards. It can be 
powered by commercial power or batteries and uses a 
helical antenna. The DM 400/6 measures 600 x 225 x 
1540mm and weighs 100kg. 


Manufacturer 
Tele Security Timmann, Tutzig. 


TECHNICAL SPECIFICATION 
Frequency range: 390-470MHz 
Number of channels: 6 

Power output: > 1W 


ITALY 


function coupling, the monitoring and test of external 
and internal channel/operator coupling status, and 
dual radio system (master/slave) handling. 


STATUS 
In operation on board Garibaldi aircraft carriers of 
Italian Navy as well as other smaller sized naval units. 


Spider (Signaal Portable Infantry 
Digital Encrypted Radio) Manpack 


Spider is a vhf/fm microprocessor-controlled manpack 
radio for voice and data communication featuring 
selective calling and integrated crypto facilities. It has a 
special chest-pad with a tele-microphone and control 
switch to allow hands free operation, an Icd, and a 
simplified keyboard with two functions per key and a 
rotary switch. 

Both voice and data communication can be secured 
by full encryption in an optional encryption unit. 
Encryption keys can be entered with the set’s keyboard 
or using a separate fill-gun. Transmitting power is 
selectable in three levels, but under difficult conditions 
of range or interference an extra 5 watts of ‘burn- 
through’ power is available. 

The encryption unit also supports selective calling, 


NETHERLANDS 


the transmission of data and of up to 99 pre-coded 
numerical messages. These messages are transmitted 
from the keyboard and shown on the Icd. Encryption is 
at up to 16kbits/s 

The basic configuration comprises an analogue 
vhf/fm transmitter and receiver. The set can be powered 
by a rechargeable ni-cad battery, a high-capacity 
lithium battery, or dry batteries. Operating frequencies 
are microprocessor-controlled and digitally selected 
with the keyboard. The selected frequency or the 
numeric messages and 11 other functions such as type 
of traffic, selected power output etc, are shown on the 
Icd. The antenna is a standard PRC-25 type. 

Spider is compatible with all current vhf/fm radios 
including those with tone-modulation for squelch 
purposes. The set is primarily a manpack but can be 
used in vehicles with a vehicle mounting, supply adapter 
and power booster. It meets various clauses of 
DEF-STAN 07-55 


Spider manpack 


Manufacturer 
Elmer, Pomezia 


STATUS 
Commissioning 1987. 


TECHNICAL SPECIFICATION 
Frequency range: 30 — 108MHz 
Number of channels: 3120 


Telescopic Masts 


This series of telescopic masts is designed for mobile 
military applications. Extended heights range from 10 to 
30 metres with vertical toploads from 40 to 15kgs. 
Normally handcranked, the masts can be raised with an 
electric motor. 

The masts, which are made of protruded and filament 
wound composite tubes are claimed to approximately 
40% lighter than an equivalent aluminium mast. 


Manufacturer 
Mastsystem AB, Akersberga. 


15-metre mast and accessories 


Netherlands—Yugoslavia/ADDENDA 


Channel spacing: 25kHz 

Mttr: less than 15 min 

Mtbf: 5600 hrs 

Height: 175mm 

Width: 236mm 

Depth: 66mm or 80mm with crypto/data unit 


SWEDEN 
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Weight: 4kg or 4.4kg with crypt/data unit (batteries and 
standard accessories included) 


Manufacturer 
Hollandse Signaalapparaten BV, Huizen 


UNITED STATES OF AMERICA 


Four-channel Voice Module 


The four-channel voice module employs adaptive 
differential pulse code modulation to double the voice 


TS—3962/URT Test Set 


The TS-3962/URT is a test set designed to provide the 
necessary signals and controls in the various modes to 
allow operation, test, and troubleshooting of the 


RUP-33 Portable VHF Transceiver 


The RUP-33 is a solid-state, lightweight transceiver with 
a waterproof design. It is suitable for operation in 
extreme weather conditions. Two types of antennas, a 
flexible whip and an auxillary wire are available. With the 
auxillary wire range is limited to 500 metres. With the 
1.1-metre whip the range increases to 2km. Two ni-cad 
rechargeable batteries provide 20 hours operating time 
for 10% transmitting, 10% receiving, and 80% standby 
time. 


TECHNICAL SPECIFICATION 
Mode: F3E 
Frequency range: 52.0 —59.95MHz 


traffic capacity and halve the bandwidth requirements 
(to 32kbits/s) of the AN/FCC-98 multiplexer. It does not 
diminish the other system operating parameters. 


Manufacturer 
TRW Electronic Products _Inc, 
California. 


San Luis Obispo, 


AN/URT-28C and D radio transmitting sets, T-827H and 
-J/URT radio transmitters, and R-1051F, -G, and -H/URR 
receivers. Operating modes tested include usb, Isb, isb, 
am, two tone (1100 and 1300Hz) audio, cw, ratt, data 
and 15 data tone operation. Provision is included for 
controlling the gain of the T-827 unit for test and 
troubleshooting purposes. The output of the R-1051 


YUGOSLAVIA 


Number of channels: 160 
Channel spacing: 50kHz 

Power output: 0.3W 

Temperature range: -25 to + 55°C 
Height: 190mm 

Width: 155mm 

Depth: 55mm 

Weight: 2.65kg 


Manufacturer 
Federal Directorate of 
Belgrade. 


Supply and Procurement, 


RUP-33 with carry case and accessories 


unit may be tested for possible distortion of Link 11 
signals with the aid of an appropriate signal generator. 

The TS-3962 measures 311 x 521 x 279mm and 
weighs 14.5kg. 


Manufacturer 
Stewart-Warner Corp, Chicago, Illinois 
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AABNCP 
AACOMS 
ABCCC 
ACCS 


ACE-ACCIS 


Ace High 
ACLICS 


ADLIPS 
ADSAF 
ADSCOM 
AFSATCOM 
AIDS 
ALOFT 
AMETS 
AMPS 
ANDVT 
APACHE 


ARPANET 
ARTADS 
ASCII 
ASCL 
ASCON 
ATACS 
ATCAP 
ATDS 
AUTODIN 
Autoko 


AUTOSEVCOM 
AUTOVON 
AWACS 
AWDATS 
Bamboo Tree 
Bancroft 

Bite 

Bruin 

CAMPS 
CAREME 


CCC (C°) 
CCCI (C*1) 
CECORE 
Celtic 
CERES 
CESE 
CETAC 
CIP-67 


Clansman 
Clarinet 
CNCE 

CNI 
COMINT. 
Compac 
COMSEC 
CONUS 
Coralis 
Crazy Cat 
Crazy Dog 
CRITCOM 
CSCG 
CUDIXS 
DARPA 
DCA 

bcs 

DDN 
DISCON 


DISTAN 
DMD 
DRAMA 
Drawstring 
DSCS 
EIFEL 

EJS 

ELINT 
EMMPS 
ERCS 

ESM 

ETSS 
EUCOM 
EUROCOM 
FACE 


Appendices 


Acronyms and code names 


Advanced Airborne National Command Post (US) 

Army Area Communications System (US) 

Airborne Battlefield Command and Control Center (US) 
Airborne Command and Control System or Advanced Com- 
munications Control System (US) 

Allied Command Europe Automated Command Control and 
Information System (currently at study phase) (NATO) 
Tropospheric scatter communications network (NATO) 
Airborne Communications Location Identification and Collec- 
tion System (US) 

Automatic Data Link Plotting System (US) 

Automatic Data System for the Army in the Field (US) 
Advanced Ship Communications (US) 
Air Force Satellite Communications (US) 
Advanced Integrated Display System (US) 
Airborne Light Optical Fibre Technology (US) 
Artillery Meteorological System (UK) 
Automated Message Processing System (UK) 

Advanced Narrow-band Digital Voice Terminal (US) 

Analysis of Pacific Area Communications for Hardening to EMP 
(US) 
Packet switched data communications network (US) 
Army Tactical Data System (US) 
American Standard Code for Information Interchange (US) 
Advanced Sonobuoy Communications Link (US) 

Automatic Switched Communications Network (US) 

Army Tactical Communications System (US) 

Army Telecommunications Automation Programme (US) 
Airborne Tactical Data System (US) 

Automatic Digital Network (US) 

Automatische Korpsstamunetz Tactical Communications Sys- 
tem (FRG) 
Automatic Secure Voice Communications System (US) 
Automatic Voice Network (US) 

Airborne Warning and Control System (US) 

Automatic Weapons Data Transmission System (Uk) 
Communications and location system (US) 

Radio communications system with encryption (US) 

Built-in test equipment 

Tactical communications system (UK) 

Computer Assisted Message Processing System (NATO) 
Centre Automatique de Reception et d'Emission de Messages 
(France) 

Command, Control and Communications 

Command, Control, Communications and Intelligence 

Centre de Commandements du Réseau (France) 

Message terminal (UK) 

Computer Enhanced Radio Emission Surveillance (UK) 
Communications Equipment Support Element 
Communications control system (UK) 


Central region communications improvement programme ° 


(NATO) 

British Army tactical communications equipment (UK) 
Communications security (US) 

Communications Nodal Control Element 
Cammunications, Navigation and Identtfication (US) 
Communications intelligence 

Man-portable satcom terminal (UK) 

Communications security 

Continental United States 

Packet switching system (France) 

Optical communications jamming system (US) 
Battlefield communications jamming system (US) 
Critical Intelligence Communications (US) 
Communications Security Control Group (US) 
Common User Digital Information Exchange System (US) 
Defense Advanced Research Projects Agency (US) 
Defense Communications Agency (US) 

Defense Communications System (US) 

Defense Data Network (US) 

Distributed Integrated Secure Communications Network 
Australia) 

Distributed Interactive Secure Telecoms (US) 

Digital Message Device (US) 

Digital Radio and Multiplex Acquisition (US) 

Old name for Maroon Shield (US) 

Defense Satellite Communications System (US) 
Automatic data processing system (FRG) 

Enhanced JTIDS System (US) 

Electronic intelligence 

Enhanced MEECN Message Processing System (US) 
Emergency Rocket Communications System (US) 
Electronic support measures 

Electronic Telecommunications Switching System (US) 
European Command (NATO) 

European Communications 

Field Artillery Computer Equipment (UK) 


FATT 
FLTSATCOM 
FOCAS 
Giant Talk 
GPS 

Green Pine 
Groundsat 
Gryphon 
HADAR 
Have Quick 
HEMP 
HEROS 
HFIC 

HVIT 
Hydrus 
1cS$3+4 
IEMATS 


IKAT 
INCA 
INTACS 
IRR 

ITU 

IvCS 
IVSN 
Jaguar-V 


JATCCCS 
JINTACCS 


JTIDS 
JUMP 
Kathryn 
KEESEE 
MACCS 
MACS 


Mallard 
Maroon Shield 
MASST 

MATS 
Mayflower 
MDTS 

MEDAX 
MEECN 

Merlin 

MICNS 


MIDS 
Miracle 
Molniya 
MOMCOMS 
MPDS 
MULTOTS 
Mystic Link 
NASCOM 
NATO 
NAVCOMPARS 
NAVMACS 
NCA 
NEACP 
NICS 
NICSMA 


NMCS 
NTDS 
OASIS 
occis 
OCCULT 
Omen 
OSCAR 
PACCS 
Parkhill 
Pilgrim 
PLRS 
Ptarmigan 
Rembass 


RICE 
RITA 
SACCS 


SACDIN 
SAMSON 


SAMT 
Sanguine 


Forward Area Tactical Teletype (US) 

Fleet Satellite Communications (US) 

Fibre Optical Communications for Aerospace Systems (US) 
Early warning airborne hf communications system (US) 

Global Positioning System 

Early warning airborne uhf communications system (US) 
Tactical radio system (UK) 

Secure shore-to-ship communications system (US) 

Digital message handling equipment (Sweden) 

Anti-jam radio system (US) 

High Altitude Electromagnetic Pulse (US) 

Automatic data processing system (FRG) 

Hf Intra-task Force Communications (US) 

High Volume Information Transfer (US) 

Secure ship-to-shore communications systems (US) 

ntegrated Communications System (UK) 

mproved Emergency Message Automation Transmission Sys- 
em (US) 

nteractive Keyboard and Terminal (Netherlands) 

ntegrated Nuclear Communications Assessment (US) 
ntegrated Tactical Communications Study (US) 

ntegrated Radio Room (US) 

nternational Telecommunications Union 

ntegrated Vehicle Communications System (US) 

nitial Voice Switched Network (NATO) 

Jamming Guarded Radio Vhf Frequency Hopping Radio System 
(UK) 

Joint Advanced Tactical C? System (US) 

Joint Interoperability of Tactical Command and Control 
Systems (US) 

Joint Tactical Information Distribution System (US) 
Joint Uhf Modernisation Project (US) 

Digital data communications system (US) 

Secure communications equipment (US) 

Marine Air Command Control System (US) 
Multiple Access Communications System 
Netherlands) 

Obsolete tactical communications system (Various) 
Terrestrial microwave encryption equipment (US) 
Major Ship Satellite Terminal (US) E 

Mobile Automatic Telephone System (Various) 
Ballistic submarine communications project (US 
egabit Digital Troposcatter Sub-system (US) 
essage Data Exchange Terminal (US) 
inimum Essential Emergency Communications Network (US) 
Ballistic submarine communications project (US 
Modular Integrated Communications and Navigation System 
US) 
ultifunction Information Distribution System (NATO) 
Ballistic submarine communications project (US 
Soviet satellites (USSR) 

an-on-the-move Communications System (US) 
Message Processing and Distribution System (US) 

Multiple Unit Link-11 Test and Operational Training System (US) 
Digital information distribution system (US) 

NASA Communications Network (US) 

North Atlantic Treaty Organisation 

Naval Communications Processing and Routeing System (US) 
Naval Modular Automated Communications System (US) 
National Command Authorities (US) 

National Emergency Airborne Command Post (US) 

NATO Integrated Communications System (NATO) 

NATO Integrated Communications System Management 
Agency (NATO) 

National Military Command System (US) 

Naval Tactical Data System (US) 

Operational Applications of Special Intelligence Systems (US) 
Operations Control and Command Information System (US) 
Optical Covert Communications Using Laser Transceivers (US) 
Ballistic submarine communications project (US) 

Optical Submarine Communications by Aerospace Relay (US) 
Post Attack Command and Control System (US) 

Portable secure speech equipment (US) 

Secure communications development programme (US) 
Position Location and Reporting System (US) 

Tactical mobile area communications system (UK) 

Unattended ground sensors and associated data communi- 
cations equipment (US) 

nternal communications equipment (UK) 

Réseau Integre de Transmission Automatique (France) 
Strategic Air Command Automated Command Control System 
US) 

Strategic Air Command Digital Network (US) 

Strategic Automatic Message Switching Operational Network 
Canada) 

State-of-the-art Medium Terminals (US) 

Elf communications programme (US) 


(FRG and 


SAOCS 
SARBE 
SATIN 


SCAMP 
SCOT 
SDMS 
SDS 
Seafarer 
Seek Bus 
Seek Talk 
Seeley 
Seldon 
SHELF 
SICS 
SIGINT 
SIGSEC 
SINCGARS V 
SINTAL 
Skynet 
SLFCS 
SNTI 
SPANNER 
SRT 
STARCOM 
STCICS 
STDL 
STICAR 


Submarine/Aircraft Optical Communications System (US) 
Search and Rescue Beacon Equipment (Uk) 

Strategic Air Command Automated Total Information Network 
(US) 

Sperry Computer Aided Message Processor (UK) 

Shipborne satcom terminal (UK) 

Shipboard Data Multiplex System (US) 

Satellite Data System (US) 

Elf submarine communications system (US) 

Jam-resistant digital tactical communications system (US) 
Secure communications system (US) 

Short-range wide-band radio (US) 

Modular record traffic terminal (US) 

Super Hard Elf System (US) 

Ships Integrated Communications System (France) 

Signal intelligence 

Signal security 

Single Channel Ground and Airborne Radio System Vhf (US) 
Tactical communications system (France) 

British military communications satellite (UK) 

Survivable Low Frequency Communications System (US) 
Systeme Numérisé de Transmissions Intérieures (France) 
Special Analysis of Net Radio (US study) 

Standard Remote Terminal (US) 

Strategic Army Communications (US) 

Strike Command Integrated Communications System (Uk) 
Submarine Tactical Data Link (US) 

Systeme de Transmission des Informations Codées des Armées 
(France) 


Streamliner 
SURVSATCOM 
Sycamore 
TACAMO 
TACOM 
TACSATCOM 
TACTEC 
TARE 
TARIF 
Tempest 
TCAC 

TCCF 

Tcs 

TCT 

Tenley 

TES 

Toc 

TOS 

Triffid 
Tri-Tac 
Vallor 
Verdin 
Vinson 
Walburn 
Wavell 
WHCA 
WWMCCS 
WWSVA 
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Secure intelligence transmission system (US) 
Survivable Satellite Communications System (US) 
Intelligence and operational command data system (France) 
Airborne radio relay system (US) 

Tactical Area Communications System (FRG) 
Tactical Satellite Communications (US) 

Totally Advanced Communications Technology (US) 
Telegraph Automatic Routeing Equipment (NATO) 
Telegraph Automatic Routeing in the Field (UK) 
Transient electromagnetic pulse emanation standard 
Tactical Control and Analysis Center (US) 

Tactical Communications Control Facility (US) 
Tactical Computer System (US) 

Tactical Computer Terminal (US) 

Secure voice system (US) 

Transportable Earth Station (UK) 

Tactical Operations Center (US) 

Tactical Operations System (US) 

Transportable uhf radio relay equipment (UK) 

Joint tactical communications system (US) 

Secure communications system (US) 

Secure communications system (US) 

Tactical secure speech equipment (US) 

Secure communications equipment (US) 

Mobile information distribution system (UK) 

White House Communications Agency (US) 
World-Wide Military Command and Control System (US) 
World-Wide Secure Voice Architecture (US) 
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Acoustic 
Acoustic 
coupler 
Active antenna 
Alpha-numeric 
Ampere 
Ampere hour 
Amplitude 
Amplitude 
modulation 
Analogue 
Analogue 
transmission 
Analogue 
voice signal 
Antenna 
aperiodic 
beam 
conical 
conifan 
dipole 


discone 
helical 
loop 
parabolic 
umbrella 


whip 
Attenuation 
Automatic 
frequency 
control 
Automatic gain 
control 
Bandwidth 


Base station 
Baud 


Beamwidth 
Bel 
Binary digit (bit) 


Bits per 
second (bits/s) 
Byte 

Carrier 


Cass 
Channel 


Codec 
Current 
alternating 
(ac) 
direct (dc) 
Data 


Data signal 


Data 
transmission 
Decibel 
Demodulation 
Digital 
transmission 
Dish 

Diversity 


Duplex 
E&M 


Erlang 


Error detection 
and request 
retransmission 


(arq) 


Glossary 


relating to audible sound waves 

device permitting transmission of data over telephone circuit 
without making fixed connection to line 

portion of antenna system energised by transmitter 

set of symbols consisting of characters and numbers 

unit of electrical current 

battery capacity in terms of number of hours at rated current 
loudness, strength or volume of signal 

modulation where amplitude of signal is characteristic varied 
to transmit intelligence 

simulation of physical process 

transmission of continuous variable signal 


conversion of physical speech waves into sympathetic 
electrical signals for transmission, eg over telephone system 


operating over wide range of frequencies 

with directional properties 

2 opposed cones with common axis fed at adjacent vertices 
multiple fan arrangement suspended from single mast _ 
open antenna of 2 straight conductors mounted in line, end to 
end, with connection made to 2 inner ends 


antenna with disc mounted symmetrically near apex of cone 


conductor in form of helix 

closed circuit of 1 or more turns of wire in same parallel planes 
paraboloid reflector with feed at focus 

conductors in successive positions forming cone, with upper 
ends at apex of cone connected to down lead 

flexible rod supported at 1 end 

decrease in power of signal over communications channel 
feature of radio receiver which compensates for small 
variations in received signal frequency 


feature of receiver which compensates for small 
variations in received signal strength 

difference between highest and lowest frequencies which can 
be transmitted over communications channel 

fixed land station communicating with 1 or more mobile stations 
unit of signalling or modulation corresponding to rate of 1 
signal element per second 

angular measure of transverse section of beam 

unit of transmission giving ratio of 2 powers 

unit of information derived from knowledge of occurrence of 1 
or 2 equi-probables, 0 or 1, on or off, etc 

number of bits transmitted over communication channel 

per second 

combination of 8 bits 

continuous frequency capable of modulation by information- 
bearing signal 

command activated sonobuoy system 

circuit or means of transmission between 2 identifiable physical 
locations 

coder/decoder 

movement of electricity 

periodic current with mean value of zero 


uni-directional constant current 


any representation, such as digital or analogue signals, to 


which meaning might be assigned 

signal representing set of digits used to convey information or 
specific functions 
movement of information 
mission system 

one-tenth of a bel 

recovery of original modulating wave from modulated wave 
transmission of data characters coded into discrete 
separate pulses or signal levels 

reflector with surface part of sphere or paraboloid of revolution 
single received signal derived from combination of, or selection 
from, number of transmission channels or paths 

transmission in both directions simultaneously 

signalling method between junction equipment where e is the 
receive lead and m the transmit lead 

unit of traffic flow in telephone system defined as number of 
calls originated during period multiplied by average holding 
time of callin terms of period, 1 Erlang being equivalent to traffic 
flow in 1 circuit continuously occupied 

system using error-detecting code and 
retransmission on detection of error 


in coded form over  trans- 


requesting 


Exchange 
Frequency 
audio 
carrier 
high 
intermediate 


low 

medium 

radio (rf) 
Frequency 
division 
multiplex (fdm) 
Frequency 
modulation 
(fm) 
Frequency 
shift keying 
(fsk) 
Ground wave 


Half duplex 
Hertz 


Impedance 


Modem 


Modulation 


Multiplexing 


Mux 
Node 


Oscillator 


Peak envelope 
power (pep) 


Pulse code 
modulation 


(pem) 
Repeater 


Selectivity 

Sensitivity 

Sideband 
double (dsb) 


independent 
(isb) 


lower (Isb) 
single (ssb) 


upper (usb) 
Signal-to-noise 
ratio 
Simplex 


Stability 
Time division 
multiplexing 
(tdm) 
Tropospheric 
scatter 


Wavelength 


switching centre for interconnecting calls 

number of times periodic phenomenon repeats itself in unit time 
within range discernible to human ear 

frequency of carrier wave before modulation 

3-30 MHz range 

to which signal carrier is changed during course of radio 
reception 

30-300 kHz range 

300 kHz-3 MHz range 

at which electromagnetic radiation takes place 

bandwidth of transmission frequency subdivided into 


smaller bandwidths to provide more communication 
channels 
angle modulation of carrier in which instantaneous 


frequency of modulated wave differs from carrier 
frequency by amount proportional to instantaneous value of 
modulating wave ; 
modulation in which different frequencies are used to 
represent binary 1 and 0 value of modulating wave 


radio wave, characteristics of which are affected by proximity to 
ground 

transmission In both directions, but not simultaneously 

unit of measurement of signal frequency, also reciprocal of 
wavelength 

property of element of circuit which restricts alternating current 
flow 

derived from terms modulation and demodulation, Conversion 
of digital output from data transmission terminal to voice 
frequency signals for transmission over analogue speech 
network and back again into digital form for acceptance by 
data terminal at reception end 

process by which essential characteristics of signal wave are 
impressed on carrier wave 

use of common channel to make 2 or more channels, either by 
dividing frequency band of common channel into narrower 
bands (fdm) or by allotting it in turn to different intermittent 
channels (tdm) “ 
multiplexer 

any point, line or surface in distributed field of standing wave at 
which some specified variable attains zero or minimum 
magnitude 

equipment capable of maintaining electrical or mechanical 
oscillations 

average power supplied to antenna, transmission line or arti- 
ficial load by transmitter during 1 radio frequency cycle at 
highest crest of modulation envelope 7: 
means of transmitting speech (analogue) in binary coded 
form over digital link 


combination of 1 or more amplifiers and associate equipment to 
boost signals in communications circuits 

ability of receiver to discriminate between desired signal and 
co-existent undesired signals at other frequencies 
characteristic of receiver which determines minimum usable 
input, generally expressed in terms of signal-to-noise ratio 
range of frequencies occupied by spectral components 
resulting from modulation of carrier wave by signal 

radio transmission in which both sidebands produced by 
modulation are transmitted equally 

radio transmission in which each sideband corresponds to 1 
or more modulating signals independent of modulating signals 
of other sideband 

with frequencies lower than carrier frequency 

radio transmission in which either upper or lower sideband is 
transmitted 

with frequencies higher than carrier frequency 

ratio of magnitude of signal to that of noise 


circuit permitting transmission of signals in either direction but 
not simultaneously 

ability of radio receiver to remain on exact frequency 

process whereby channel capable of relatively high 
information transfer rate (in bits/s) is divided into number 
of time slots to support number of low-speed data channels 
propagation of radio waves by scattering from irregu- 
larities or discontinuities in atmospheric properties 
withintroposphere 

distance between 2 successive points of periodic wave in 
direction of propagation 


Units and abbreviations 


A ampere 

ac alternating current 

acd automatic call distribution 

ack acknowledgement 

adc asynchronous digital combiner 
adf automatic direction finding 

adm asynchronous data modem 

adt airborne data terminal 

adt automatic data transmission 

af audio frequency 

afc automatic frequency control 

afsk audio frequency shift keying 

age automatic gain control 

aig address indicator group 

aj anti-jamming 

alc automatic level control 

am amplitude modulation 

ame am equivalent 

apc armoured personnel carrier 

arq automatic repeat request 

atc air traffic control 

atu antenna tuning unit 

B bel (preferred) 

bed binary coded decimal 

bd baud 

ber bit error rate 

bfo beat frequency oscillator 

b/w bandwidth 

cdma code division multiple access 
cmos complimentary metal oxide semiconductor 
cpu central processing unit 

crc cyclic redundancy check 

crt cathode ray tube 

cvsd continuously variable slope delta (modulation) 
cw continuous wave 

dama demand assigned multiple access 
dB decibel 

dBm, dB (mW) decibel-relative to 1 milliwatt 
dBm0 signal-to-test level ratio 

dBr decibel relative to specified reference level 
dB (V/m) decibel relative to 1 volt per metre 
dBW decibel relative to 1 watt 

dc direct current 

dce data communications equipment 
dcp digital communications processor 
df direction finding 

dma direct memory access 

dnvt digital non-secure voice terminal 
dpsk digital phase shift keying 

dsb double sideband 

dsvt digital subscriber voice terminal 
dte data terminal equipment 

dtmf dual tone multi frequency 

eccm electronic counter counter measures 
ecm electronic counter measures 

ehf extra high frequency 

eirp equivalent isotropically radiated power 
emc electromagnetic capability 

emf electromotive force 

emi electromagnetic interference 

emp electromagnetic pulse 

eow engineering order wire 

eprom erasable programmable read-only memory 
erp effective radiated power 

esm electronic support measures 

ew electronic warfare 

fdm frequency-division multiplex 

fdma frequency-division multiple access 
fec forward error correction 

fet field effect transistor 

fm frequency modulation 

fsk frequency shift keying 

G giga (one thousand million) 

g gram 

g acceleration due to gravity (9.81 m/s~?) 
g/t gain/temperature 

h hour 

hf high frequency 

hp horse power 


Hz hertz (cycles per second) 


rev/minute 
rf 

riu 

rtty 

rx 

s 

scra 

shf 
(s+n)/n 
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intermediate frequency 
instrument landing system 
input/output 

ndependent sideband 
degree Kelvin 

kilo (One thousand) 

ocal area network 

iquid crystal display 

ight emitting diode 

ow frequency 

Ow noise amplifier 

ine of sight 

inear power amplifier 

ow probability of intercept 
east replaceable unit 

ower sideband 

arge scale integration 
Mega (one million) 

milli (one thousandth) 
maximum 

modulated continuous wave 
medium frequency 
multi-role combat aircraft 
mean time between failures 
mean time to repair 
narrow-band secure voice 
nuclear electromagnetic pulse 
non-return to zero 

power amplifier 

private automatic branch exchange 
private branch exchange 
pulse code modulation 
peak envelope power 

phase locked loop 

phase modulation 

peak to peak 

phase shift keying 

public switched telephone network 
press-to-talk, or post telegraph and telephone administration 
quadrature phase shift keying 
random access memory 
radio access point 
radioteletype 

revolutions per minute 

radio frequency 

radio interface unit 
radioteletype 

receive 

second 

single channel radio access 
super high frequency 
signal-to-noise ratio 
single-phase 

single sideband 

standing wave ratio 
time-division multiplex 
transistor-transistor logic 
teletypewriter 

travelling wave tube 
transmit 

ultra-high frequency 

upper sideband 

volt 

video or visual display unit 
voice frequency 

variable frequency oscillator 
very high frequency 

very high speed integrated circuit 
very low frequency 

very large scale integration 
vhf omni-directional radio range 
voltage standing wave ratio 
watt 

micro (one millionth) 
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Frequency bands and designations 


The practice of using letter designations for the various frequency bands above 
100 MHz stemmed from the Second World War code letters and has been widely used 
as a more convenient method of expressing frequency bands in numerals. Since the 
introduction of this practice, however, there has been a steady increase in the number 
of official letter codes adopted by manufacturers, government agencies and others, 


with resulting confusion 


USERS 


BANDS 


CLANSMAN 


30K |} 300K 


Short 
Wave 


Long Medium 
Wave Wave 
10K 100K IM 


RADIO 


3M 


10M 


~ RADAR 


0% 


R R/Microwave 
| \ 


RADAR BAND 


TS 


J KL 


DEFGH 1 


Approx Band Letters 


SERVICE RADARS 
— 


HF 
VHF 


100M 


30M | 300M} 3KM {30KM |300KM 


D Cm 


New US military radio frequency band designations 


» 
s 
Q 


SrFASC-TOHOMmAMoIOIVP?DA 


Range 

0-250 MHz 
250-500 MHz 
500 MHz-1 GHz 
1-2 GHz 

2-3 GHz 
3-4 GHz 
4-6 GHz 
6-8 GHz 
8-10 GHz 
10-20 GHz 
20-40 GHz 
40-60 GHz 
60-100 GHz 


Old frequency band designations 


Band 
I 

G 

Pp 

L 


Range 

100-150 MHz 
150-225 MHz 
225-390 MHz 

390 MHz-1.55 GHz 


EHF 
m mm 
10°M 10‘M 105M 
S 
X 
K 
Q 
Vv 


In January 1972 the United States Government introduced a completely new scale 
of designator letters, based on frequency bands rather than the older letter bands 
which tended to be determined by wavelength. 

The current frequency band designator letters are given below and to assist readers 
who may not yet have become familiar with them a list of the old designations is given. 


INFRA RED ULTRA VIOLET 
= 
Be 
1) 4 
= X RAYS 
Ww 
or 
a 
oe) 
> 
106m 107M 108m 109M 10°m 10"mM 10m 
1.55-5.2 GHz 
5.2-10.9 GHz 
10.9-36 GHz 
36-46 GHz 
46-56 GHz 


In addition there were two bands overlapping the bands listed above. These were C 
band from 3.9 to 6.2 GHz and Ku band from 12.5 to 18 GHz. 

Band descriptions, vif, If, mf etc, are used widely in this book. These cover the 
frequency ranges as follows: 


elf 


0-3 kHz 
3-30 kHz 
30-300 kHz 

300 kKHz-3 MHz 
3-30 MHz 
30-300 MHz 
300 MHz-3 GHz 
3-30 GHz 
30-300 GHz 


New designation of radio emissions 


On 1 January 1982 a new convention started to be used world-wide to designate the 
characteristics of each individual type of radio emission. This method was adopted at 
the 1979 World Administrative Radio Conference in Geneva and provides not only a 
global standard for designating radio emission, but also will facilitate the introduction 
of computerised frequency management. 

Three mandatory symbols are used to describe the class of emission employed and 
these may be supplemented, where appropriate, by up to two additional optional 
symbols. The first of the symbols describes the type of modulation of the main carrier, 
the second symbol shows the nature of the signal(s) modulating the main carrier, and 
the third symbol indicates the type of information to be transmitted. Radio regulations 
also require emission characteristics to contain information on bandwidth employed 
and so a new method of designating rf bandwidth is also being introduced. A 
four-symbol code uses three numerals to express bandwidth while a letter to denote 
the unit of frequency is placed in the position of the decimal point. The code prefixes 
the symbols describing the class of emission. 

Some examples of typical emissions are given, as follows, with their new 
designations. 


Bandwidth 

4-symbol code uses 3 numerals to express b/w to 3 significant figures with letter to 
denote unit of frequency placed in position of decimal point. 

Bandwidths between 0.001 and 999 Hz are expressed in Hz (letter H) 

Bandwidths between 1 and 999 kHz are expressed in kHz (letter K) 

Bandwidths between 1 and 999 MHz are expressed in MHz (letter M) 

Bandwidths between 1 and 999 GHz are expressed in GHz (letter G) 


Examples: 
0.2 Hz becomes H200 
35.7 Hz becomes 35H7 
500 Hz becomes 500H 
2.4 kHz becomes 2K40 
6 kHz becomes 6KO00 
480 kHz becomes 480K 
1.4 MHz becomes 1M40 
24 MHz becomes 24M0 
321 MHz becomes 321M 


Common symbols 


Old code Type of emission New code 
AO cw no mod NON 
Al cw keyed carrier AIA 
A2 mcw dsb keyed tone A2A 
A2A mcw ssb reduced carrier R2A 
A2H mcw ssb full carrier keyed 

tone H2A 
A2d mcw ssb suppressed carrier 

keyed tone J2A 
A3 am dsb telephony A3E 
A38A ssb reduced carrier telephony R3E 
A3B 2 isb telephony B8E 
A3H compatible am ssb plus full carrier 

telephony H3E 
A3J ssb suppressed carrier telephony J3E 
FA fsk without use of modulating audio 

frequency FIB 
F2 fsk with use of modulating audio 

frequency F2B 
F3 fm telephony F3E 
F4 facsimile F38C 
ATA ssb reduced carrier voice frequency 

telegraphy R7A 
A9B 2 isb for combination of telephony 

and telegraphy BOW 
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First symbol (type of modulation of main carrier) 

N emission of unmodulated carrier 
Emission in which main carrier is amplitude modulated (incl cases where sub-carriers 
are angle modulated) 


A dsb 
H__ ssb, full carrier 
R_ ssb, reduced or variable level carrier 
J ssb, suppressed carrier 
B isb 
C_ vestigial sideband 
Emission in which main carrier is angle modulated 
Petm 
G pm 


D emission in which main carrier is amplitude and angle modulated either 
simultaneously or in pre-established sequence 
Emission of pulses 
unmodulated sequence of pulses 
sequence of pulses modulated in amplitude 
sequence of pulses modulated in width/duration 
sequence of pulses in position/phase 
sequence of pulses in which carrier is angle modulated during period of pulse 
sequence of pulses which is combination of foregoing or produced by other 
means 
W cases not covered in foregoing in which emission consists of main 
carrier modulated either simultaneously or in pre-established sequence in 
combination of 2 or more of following modes: amplitude, angle, pulse 
X cases not otherwise covered 
Note that emission of pulses where the main carrier is directly modulated by a signal 
which has been coded into quantised form (eg pcm), should be designated under 
amplitude or angle modulation as appropriate 


<i) = ip aU 


Second symbol (nature of signal(s) modulating main carrier) 

QO no modulating signal 

1 single channel containing quantised or digital information without use of 
modulating sub-carrier (excl tdm) 

2 single channel containing quantised or digital information with use of modulating 
sub-carrier (excl tdm) 

3 single channel containing analogue information 

7 2ormore channels containing quantised or digital information 

8 2ormore channels containing analogue information 

9 composite system with 1 or more channels containing quantised or digital 
information, together with 1 or more channels containing analogue information 

X cases not otherwise covered 


Third symbol (type of information to be transmitted. In this context word ‘information’ 
does not include information of a constant, unvarying nature such as provided by 
standard frequency emissions, cw and pulse radars, etc) 

no information transmitted 

telegraphy (for aural reception) 

telegraphy (for automatic reception) 

facsimile 

data transmission, telemetry, telecommand 

telephony (incl sound broadcasting) 

television (video) 

combination of any of foregoing 

cases not otherwise covered 


<STmMV0ODFZ 


(The Editor is grateful to Rediffusion Radio Systems for permission to reproduce this 
information in the form which they devised as an abridged explanation of the new 
designation of radio emissions.) 
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AN Numbered Communications Equipment 


The Joint Electronics Designation System (JETDS) 
COMPLETE SET AN/ Cy Re (Gy ee ones (CXOreZ) (V) 
INDICATES WETDSSYSTEM ae ee ee ee ee een] | 
INSTALLATION 
TYPE OF EQUIPMENT 


PURPOSE 


MODEL NUMBER 
MODIFICATION LETTER 


CHANGES IN VOLTAGE, PHASE OR FREQUENCY 


VARIABLE GROUPINGS 


SAMPLE OF COMPONENT 
USED WITH PARTICULAR SET 


C-808/GRC-26A 


SAMPLE OF COMPONENT : 
NOT USED WITH PARTICULAR SET S-69/GRC 


Set or equipment indicator letters 


Installation Purpose 
A Airborne D Radiac A Auxiliary assemblies 
B Underwater E Nupac B Bombing 
C. Air transportable F Photographic C Communications 
D Pilotless carrier G_ Telegraph or teletype D_ Direction finding 
F Fixed | Interphone and pa E Ejection release 
G _ Ground, general J Electromechanical G_ Fire control 
K Amphibious K  Telemetering H Recording 
M Ground, mobile L Countermeasures L Searchlight control 
P Pack, portable M_ Meteorological M_ Maintenance and test assemblies 
S Water surface craft N Sound in air N Navigational aids 
T Ground, transportable P Radar P Reproducing 
U General utility Q_ Sonar Q_ Special or combination of purposes 
V Ground, vehicular R_ Radio R_ Receiving 
W_ Water, surface and underwater S Special types S Detecting range bearing 
T Telephone (wire) T Transmitting 
Type of equipment V Visual W_ Control 
A Invisible light, heat radiation W Armament X Identification and recognition 
B Pigeon X Facsimile or television 
C Carrier Y Data processing 


Type of service and operation explained 


Type of service 


30 Type of service indicators Type of operation 
a. Duplex (radio), full duplex or FDX (cable): 
: ; MODULATION Simultaneous operation in opposite directions. 
pte bandwidth A Amplitude Transmission and reception over 2 frequencies. 
IN KHZ F Frequency or phase b. One-half duplex, half duplex or HDX: 
PeeRulse System arranged to permit operation in either direction 


Indicates type of 


: <———— 
modulation 


Indicates type of 
intelligence 


INTELLIGENCE (PARTIAL LISTING) 
QO None 

1 Telegraphy (cw, fsk, psk) 

2 Modulated cw (mew) 

3 Telephone (voice) 

3a Ssb, reduced carrier 

3b 2isb, reduced carrier 

3h _ Ssb, full carrier 

3) Ssb, suppressed carrier 

4 Facsimile 

5 Television 

9 Composite, or not otherwise covered 


but not simultaneously, with break-in capability. 


c. One-way reversible: 


Operation in 1 direction at a time without break-in 
capability. Utilises 1 radio frequency. 


ACEC SA, 

Group Defense and Telecommunications, 
BP8, B6000 Charleroi, Belgium 

Tel: 32 2 071/442226 

Telex: 51277 


Advanced Counter Measure Systems, 
Cupertino, California, USA 


AEG, 

Postfach 17 30, 7900 Ulm (Donau), Federal Republic of 
Germany 

Tel: 0731 392-0 

Telex: 712723 


AEL Communications Limited, 

Gatwick House, Horley, Surrey RH6 9SU, England 
Tel: 0293 785353 

Telex: 87180 


Aero Electronics (AEL) Limited, 

Gatwick House, Horley, Surrey RH6 9SU, England 
Tel: 0293 45353 

Telex: 87116 


Aeromaritime Systembau GmbH, 

Hanauerstrasse 105, 8000 Munich 50, Federal Republic 
of Germany 

Tel: 089 1 49 05-0 

Telex: 5 22829 


Airtech Limited, 

Haddenham, Aylesbury, Buckinghamshire HP17 8JD, 
England 

Tel: 0844 291422 

Telex: 83223 


AKG Acoustics Limited, 

Vienna Court, Catteshall Wharf, Catteshall 
Godalming, Surrey GU7 1JG, England 

Tel: (04868) 25702 

Telex: 859013 


Lane, 


Alcatel Thomson, 

Division Faisceaux Hertziens, 

55 rue Greffulhe, BP 302, 92301 Levallois-Perret, France 
Tel: 47 58 3177 

Telex: 615000 


Alcatel Thomson, 

Division Télecommunications, 

66 rue du Fosse Blanc, BP 156, 92231 Gennevilliers, 
France 

Tel: 1 790 64 00 

Telex: 620840 


Alcatel Transcom, 

1170 East Main Road, Portsmouth, Rhode Island 02871, 
USA 

Tel: (401) 683 3000 

Telex: 927776 


Allgon Antenn AB, 

Box 500, 18400 Akersberga, Sweden 
Tel: 0764 60120 

Telex: 10967 


Amalgamated Wireless (Australasia) Limited, 

North Ryde Division, 

PO Box 96, North Ryde, New South Wales 2113, 
Australia 

Tel: 02 887 7111 

Telex: 20623 


Amecom (see Litton Systems, Amecom Division) 


American Electronic Laboratories 

Incorporated, 

305 Richardson Road, Lansdale, Pennsylvania 19446, 
USA 

Tel: (215) 822 2929 

Twx: 476 1188 


American Satellite Company, 
1801 Research Boulevard, Rockville, Maryland 20850, 
USA 


Ampex Corporation, 

401 Broadway, Redwood City, California 94063, USA 
Tel: (415) 367 2011 

Telex: 348464 

Twx: 910 378 5920 


Directory 


Amstar Electronics Group, 

Aiken Advanced Systems, 

5901 Edsall Road, Alexandria, Virginia 22304, USA 
Tel: (703) 370 0900 

Twx: 710 832 0612 


Amstar Electronics Products Limited, 

Tower Street, Coventry, West Midlands CV1 1JP, 
England 

Tel: 0203 27142 

Telex: 31508 


AN/COM Electronics, 

5521 Cleon Avenue, PO Box 530, North Hollywood, 
California 91603, USA 

Tel: (213) 769 5518 


Andrea Radio Corporation, 
11-40 45 Road, Long Island City, New York 11101, USA 
Tel: (718) 729 8500 


Andrew Corporation, 
10500W 153rd Street, Chicago, Illinois 60462, USA 
Telex: 25 8397 


Antenna Products Corp, 

101 SE 25th Avenue, Mineral Wells, Texas 76067, USA 
Tel: (817) 325 3301 

Telex: 882163 


Antenna Products Limited, 

Unit 48, Edison Road, Rabans Lane Industrial Estate, 
Aylesbury, Buckinghamshire HP19 3QW, England 

Tel: 0296 34455 

Telex: 837676 


Antenna Technologies, 

Horace Road, Kingston-upon-Thames, Surrey KT1 2SN, 
England 

Tel: 01 546 7808 

Telex: 24997 


ANT Nachrichtentechnik GmbH, 

Postfach 1120, 7150 Backnang, Federal Republic of 
Germany 

Tel: 07191 13-1 

Telex: 724406-0 

Applicazioni Radio Elettroniche SpA, 

Viale G Borri 3, 21053 Castellanza (Varese), Italy 
Tel: 39 331 594135 

Telex: 331223 


Applied Communications, 

5490 Spectonen Drive, Frederick, Maryland 21701, USA 
Tel: (301) 694 5300 

Twx: 710 828 9706 


Armscor, 

Private Bag X337, Pretoria 0001, Republic of South 
Africa 

Tel: (12) 292 2191 


ASELSAN Military Electronic Industries 
Incorporated, 

PO Box 101, Yenimahalle, Ankara, Turkey 
Tel: 541302/541 700 

Telex: 42638 


Astromast, 

6390 Cindy Lane, Carpinteria, California 93013, USA 
Tel: (805) 684 6641 

Twx: 910 336 1144 


Astronautics Corporation of America, 

PO Box 523, Milwaukee, Wisconsin 53201, USA 
Tel: (414) 671 5500 

Telex: 6878037 


ATACS Corporation, 

501 South Third Street, 
19363-1798, USA 

Tel: (215) 932 3000 

Twx: 510 663 8467 


Oxford, Pennsylvania 


ATIS Assman GmbH, 

Industriestrasse 5, Postfach 1147, 6380 Bad Homburg 1, 
Federal Republic of Germany 

Tel: 06172 1061 

Telex: 0415158 


AT&T, 

Federal Systems, 

Guildford Center, PO Box 20046, Greensboro, 
North Carolina 27420, USA 

Tel: (919) 279 4126 
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AT&T Teletype Corporation, 
5555 Touhy Avenue, Skokie, Illinois 60077, USA 
Tel: (312) 645 8800 


Audio Pack Sound Systems, Slater Corporation, 
10011 Walford Avenue, Cleveland, Ohio 44102, USA 


Aydin Computer Systems, 

700 Dresher Road, Box 349, Horsham, Pennsylvania 
19044, USA 

Tel: (215) 657 7510 

Telex: 685 1211 


Aydin Microwave Division, 

75 East Trimble Road, San Jose, California 95131, USA 
Tel: (408) 946 5600 

Telex: 173185 


Aydin Monitor Systems, 

502 Office Center Drive, Fort Washington, Pennsylvania 
19034, USA 

Tel: (215) 646 8100 

Twx: 510 661 1520 


Aydin Systems Division, 

30 Great Oaks Boulevard, San Jose, California 95119, 
USA 

Tel: (408) 629 0100 

Telex: 348393 


Aydin Vector Division, 

PO Box 328, Friends Lane, Newtown, Pennsylvania 
18940, USA 

Tel: (215) 968 4271 

Twx: 510 667 2320 


Barkway Electronics Limited, 

Melbourn Science Park, Royston, Hertfordshire SG8 
6EJ, England 

Tel: 0763 62222 

Telex: 817651 


BBN Communications Corporation, 

70 Fawcett Street, Cambridge, Massachusetts 02238, 
USA 

Tel: (617) 497 2800 


Bendix/King, 

4O0N Rogers Road, Olathe, Kansas 66061, USA 
Tel: (913) 782 0400 

Telex: 42299 


Bero SNC, 

Divisione Elettronica, 

Via Delle Milizie N1, PO Box 368, 34139 Trieste, Italy 
Tel: 040 730 335 


Beta Electronics Inc, 

PO Box 478, Mountville, Pennsylvania 17554, USA 
Tel: (717) 392 4106 

Telex: 90 2203 


Boeing Aerospace Company, 

Mail Stop 85-19, PO Box 3999, Seattle, Washington 
98124, USA 

Tel (206) 773 8626 


Bofors Aerotronics AB, 
181 84 Lidingo, Sweden 
Tel: 08 731 6000 

Telex: 19188 


BR Communications, 

1249 Innsbruck Drive, PO Box 61989, Sunnyvale, 
California 94088, USA 

Tel: (408) 734 1600 

Telex: 357 484 


British Aerospace, 

PO Box 5, Filton, Bristol BS12 7QW, England 
Tel: 0272 693831 

Telex: 4494521 


British Aerospace Electronic Systems and 
Equipment Division, 
Downshire Way, Bracknell, 
England 

Tel: 0344 483222 

Telex: 848129 


Berkshire RG12 1QL, 


Budavox Telecommunication 
Company Ltd, 

Budapest, Pf. 267, H-1392 Hungary 
Tel: 215 910 

Telex: 225077 


Foreign Trading 
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Burndept Electronics Limited, 

Tom Cribb Road, Thamesmead, London SE28 OBH, 
England 

Tel: 01 316 4477 

Telex: 896299 


C-RAN Corporation, 
699 4th Street NW, Largo, Florida 34640-2408, USA 
Tel: (813) 585 3850 


Cairntech Limited, 

67 Marionville Road, Edinburgh EH7 6Aud, Scotland 
Tel: 031 652 1108 

elex: 72165 


California Microwave Incorporated, 

125 Kennedy Drive, Hauppauge, New York 11788, USA 
Tel: (516) 231 1919 

Twx: 510 227 9895 


a) 


California Microwave Incorporated, 

990 Almanor Avenue, Sunnyvale, California 94086, USA 
Telex: 352016 

Twx: 910 339 9231 


Canadian Marconi Company, 

Defence Communications Division, 
2442 Trenton Avenue, Montreal, Quebec 
H3P 1Y9, Canada 

Tel: (514) 341 7630 

Telex: 05 827822 


Charnwood Communications Limited, 

Coln Industrial Estate, Old Bath Road, Colnbrook, 
Buckinghamshire SL3 ONJ, England 

Tel: 02812 4875 

Telex: 847955 


China National Electronics Import and Export 
Corporation, 

49 Fuxing Road, PO Box 140, Beijing, People’s Republic 
of China 

Tel: 810910 

Telex: 22475 


Christian Rovsing A/S af 1984, 
Lautrupvang 1, DK-2750 Ballerup, Denmark 
Tel: 02 65 11 44 

Telex: 35111 


CHU Associates Inc, 

PO Box 2387 Whitcomb Avenue, Littleton, 
Massachusetts 01460 3387, USA 

Tel: (617) 456 3282 

Telex: 710 347 0884 


Cimsa Sintra, 

160 Boulevard de Valmy, BP82, 92704, Colombes 
Cedex, France 

Tel: (1) 47 60 30 00 

Telex: 204780 


Cincinnati Electronics Corporation, 
2630 Glendale-Milford Road, 
45241-3187, USA 

Tel: (513) 733 6500 

Telex: 214452 

Twx: 810 464 8151 


Cincinnati, Ohio 


Clark Masts Teksam Limited, 

Binstead, Isle of Wight PO33 3PA, England 
Tel: 0983 63691 

Telex: 86686 


CMC Electronics Incorporated, 
20 Meridian Road, Eatontown, New Jersey 07724, USA 
Tel: (201) 389 2522 


Codalex Limited, 

5780 Decelles Avenue, Montreal, Quebec H3S 2C7, 
Canada 

Tel: (514) 731 3251 

Telex: 05 25225 


Codex Corporation, 

20 Cabot Boulevard, Mansfield, Massachusetts 02048, 
USA 

Tel: (617) 364 2000 

Telex: 922443 


Comdial Corporation, 
PO Box 8028, Charlottesville, Virginia 22906, USA 
Tel: (804) 978 2458 


Command, Control and Communications 
Corporation, 

23670 Hawthorne Boulevard, Torrance, California 
90505, USA 

Tel: (212) 373 9651 

Telex: 756886 


Communication Associates Incorporated, 

200 McKay Road, Huntington Station, New York 11746, 
USA 

Tel: (616) 271 0800 

Twx; 510 226 6998 


Compagnie de Signaux et d’Equipements Electriques 
(CSEE), 

99 Ave Aristide Briand, 92542 Montrouge, Cedex 15, 
France 

Tel: (1) 40 92 02 03 

Telex: 631604 


Comrod A/S, 
4120 Tau, Norway 
Tel: (04) 44 62 00 
Telex: 33206 


Comtech, 

63 Oser Avenue, Hauppauge, New York 11788, USA 
Tel: (516) 485 4646 

Telex: 221234 

Twx: 510 227 6148 


Comtech Systems Inc, 

3100 Communications Road, St. Cloud, Florida 32769, 
USA 

Tel: (305) 8926111 

Telex: 810 870 0220 


Comtronics GmbH, 

Adam-Opelstrasse 8 & 15, Postfach 1206, 6074 
Rodermark, Federal Republic of Germany 

Tel: (6074) 6084 

Telex: 4191578 


Contel Page Inc, 
801 Follin Lane, Vienna, Virginia 22180, USA 


Continental Electronics Division of Varian 
Associates Inc, 

4212 South Buckner Boulevard, Box 270879, Dallas, 
Texas 75227, USA 

Tel: (214) 381 7161 

Telex: 73398 


Cossor Electronics Limited, 

The Pinnacles, Harlow, Essex CM19 5BB, England 
Tel: 0279 26862 

Telex: 81228 


Crosfield Communication Systems Limited, 

154 Croydon Road, Beckenham, Kent BR3 4DE, 
England 

Tel: 01 658 9407 

Telex: 262710 


Crow of Reading, 

19 Forbury Industrial Park, Kenavon Drive, Reading, 
Berkshire RG1 3HS, England 

Tel: 0734 597412 

Telex: 849014 


Crypto AG, ; 

PO Box 474, CH-6301 Zug, Switzerland 
Tel: 042 44 77 22 

Telex: 868 702 


C &S Antennas Inc, 

12030 Sunrise Valley Drive, Suite 300, Reston, Virginia 
22091, USA 

Tel: (703) 476 2273 

Telex: 249803 


CSA, 

C &S Antennas Limited, 

Knight Road, Strood, Rochester, 
England 

Tel: 0634 715544 

Telex: 96146 


Kent ME2 2AX, 


Cubic Communications Inc, 

305 Airport Road, Oceanside, California 92054, USA 
Tel: (619) 757 7525 

Telex: 695435 


Cubic Defense Systems, 

9333 Balboa Avenue, San Diego, California 92123, USA 
Tel: (619) 277 6780 

Telex: 6834020 


Cyclotomics Inc, 

2120 Haste Street, Berkeley, California 94704, USA 
Tel: (415) 548 1300 

Telex: 261206 


Daimo Victor Singer, 

1515 Industrial Way, Belmont, California 9400-4095, 
USA 

Tel: (415) 594 2614 

Twx: 650 319 2496 


Dansk Radio AS, 

Markaervej 2, 2630 Tastrup, Denmark 
Tel: 45 252 13 33 

Telex: 33358 


Datametrics Corporation (DMC), 

Defense Products Division, 

7630 Gloria Avenue, Van Nuys, California 91406, USA 
Tel: (213) 989 3840 


Datametrics Corporation, 

8966 Commanche Avenue, Chatsworth, California 
91311, USA 

Tel: (818) 341-2901 

Telex: 9104952009 


Dataproducts New England Inc, 

Barnes Park North, Wallingford, Connecticut 06492, 
USA 

Tel: (203) 265 7151 

Twx: 710 476 3247 


Datotek Incorporated, 

3801 Realty Road, Dallas, Texas 75234, USA 
Tel: (214) 241 4491 

Telex: 6829037 


Datron Systems Incorporated, 

200 W. Los Angeles Drive, Simi Valley, California 93065, 
USA 

Tel: (805) 584 1717 

Twx: 910 494 2787 


Dayton-Granger Incorporated, 

PO Box 350550, 3299 SW Ninth Avenue, Fort Lauder- 
dale, Florida 33335, USA 

Tel: (305) 463 3451 

Twx: 510 955 9760 


Delta Data Systems Corp, 
Trevose, Pennsylvania 19047, USA 
Tel: (215) 322 5400 


Denro, 
9318 Gaither Road, Gaithersburg, Maryland 20877, USA — 
Tel: (301) 840 1597 
Telex: 197883 


Dorne & Margolin Incorporated, 

2950 Veterans Memorial Highway, Bohemia, New York 
11716, USA 

Tel: (516) 585 4000° 

Twx: 510 228 6502 


Dowty Electronics Limited, 

Communications Division, 

419 Bridport Road, Greenford Industrial Estate, Green- 
ford, Middlesex UB6 8UA, England 

Tel: 01-578 0081 

Telex: 934512 


Dowty Maritime Systems Limited, 

Twickenham Road, Feltham, Middlesex TW13 6HA, 
England 

Tel: 01-894 5511 

Telex: 27419 


Ducati Elettrotecnica SpA, 

Cas Post 588, 40100 Bologna, Italy 
Tel: 051 400312 

Telex: 510042 


Dynair Electronics Incorporated, 

5275 Market Street, San Diego, California 92114, USA 
Tel: (619) 263 7711 

Twx: 910 335 2040 


Dynamic Sciences, 

9655 Irondale Avenue, Chatsworth, California 91311, 
USA 

Tel: (818) 718 3100 

Twx: 910 495 1780 


E-Systems Incorporated, 

6250 LBJ Freeway, PO Box 226030, Dallas, Texas 75266, 
USA 

Tel: (214) 661 1000 

Telex: 730864 


E-Systems Incorporated, 

ECI Division, 

1501 72nd Street North, St Petersburg, Florida 33733, 
USA 

Tel: (813) 318 2000 

Telex: 523455 


E-Systems Incorporated, 

Garland Division, f 
PO Box 226118, Dallas, Texas 75266, USA 
Tel:.(214) 272 0515 

Telex: 732306 


E-Systems Incorporated, 

Memcor Division, 

PO Box 23500, Tampa, Florida 33623, USA 
Tel: (813) 885 7000 


Eaton Corporation, 

AIL Division, 

Commack Road, Deer Park, New York 11729, USA 
Tel: (516) 595 5741 

Twx: 510 227 6073 


Eddystone Radio Limited, 

Alvechurch Road, Birmingham B31 3PP, England 
Tel: 021-475 2231 

Telex: 337081 


Elbit Computers Limited, 

Advanced Technology Center, PO Box 5390, Haifa 
31053, Israel 

Tel: 04 524222 

Telex: 46774 


Electrolab, 

212 Sudan Street, Midan Lebanon, El-Mohandeseen, 
Cairo, Egypt 

Tel: 347 4236 

Twx: 20758 


Electronics Corporation of India Limited 
Hyderabad 500 762, India 

Tel: 852231 

Telex: 0155254 


Electronics Corporation of Israel Limited, 
88 Giborei Israel Street, Tel Aviv 67891, Israel 
Tel: 255181-5 

Telex: 033578 


Electronique Aerospatiale, 

BP 51-93350, Le Bourget Principal, France 
Tel: 852 51 51 

Telex: 220809 


Electronique Serge Dassault, 

55 Quai Marcel Dassault, 92214 St Cloud, France 
Tel: 602 50 00 

Telex: 250787 


Electrospace Systems Inc, 

1301 East Collins Boulevard, 
Richardson, 

Texas 75083-1359, USA 

Tel: (214) 470 2000 

Twx: 910 867 4768 


PO Box 831359, 


A/S Elektrisk Bureau, 

Postbox 98, 1360 Nesbru, Norway 
Tel: 472 78 80 60 

Telex: 11723 


Elektro Spezial, 

Undernehmensbereich der Philips GmbH, 

Hans Bredow Strasse 20, 2800 Bremen 44, Federal 
Republic of Germany 

Tel: 0421 42871 


Elettronica Comunicazioni SpA, 
Via Tiburtina Km 13, 700 Rome, Italy 
Tel: 06 43641 

Telex: 611024 


Elisra, 

48 Mivtza Kadesh Street, Bene Beraq 51203, Israel 
Tel: 782141 

Telex: 033553 


Elmer, 

Viale dell’ Industria 4, 00040 Pomezia (Rome), Italy 
Tel: 06 912971 

Telex: 610112 


EIno, 

18-20 Rue de Val Notre Dame, 95100 Argenteuil, France 
Tel: (3) 982 29 73 

Telex: 695417 


Emerson Electric Company, 

8100 W Florissant, Station 3232, St Louis, Missouri 
63136, USA 

Tel: (314) 553 3232 

Telex: 209903 


ERCA Company, 

43 avenue Adolphe Schneider, 92140 Clamart, France 
Tel: 645 21 81 

Telex: 260040 


Ericsson Radio Systems, 
S-163 80 Stockholm, Sweden 
Tel: 468 7572117 

Telex: 138545 


ESL, 

495 Java Road, PO Box 3510, Sunnyvale, California 
94088-3510, USA 

Tel: (407) 738 2888 


Evershed and Vignoles Limited, 
Acton Lane, London W4 5HJ, England 
Tel: 01-994 3670 

Telex: 22583 


Extel Corporation, 

4000 Commercial Avenue, Northbrook, Illinois 60062, 
USA 

Tel: (312) 291 2500 

Telex: 72 4398 

Twx: 910 686 4782 


Eyring Research Institute Incorporated, 
1450 West 820 North Provo, Utah 84601, USA 
Tel: (801) 375 2434 

Telex: 88 2000 


FACE Standard SpA, 

Radio and Navigation Aid Division, 
Viale L Bodio 33/39, 20158 Milan, Italy 
Tel: 3772 

Telex: 331157 


Fairchild Weston Systems Inc, 

300 Robbins Lane, Syosset, New York 11791, USA 
Tel: (616) 349 2200 

Twx: 510 221 1836 


Fenghou National Radio Factory, 

PO Box 41, Baoji, Shaanxi, People’s Republic of China 
Tel: 2717 

Telex: 2769 


Ferranti plc, 

Industrial & Communication Systems Department, 
Bellesk House, 217 Granton Road, Edinburgh EH5 1RD, 
Scotland 

Tel: 031-552 7191 

Telex: 727669 


Ferranti Computer Systems Limited, 

Western Road, Bracknell, Berkshire RG12 1RA, England 
Tel: 0344 483232 

Telex: 848117 


Ferranti Electronics Limited, 

Microwave Division, First Avenue, Poynton, Cheshire 
SK12 1NE, England 

Tel: 0625 871611 

Telex: 666786 


Fibronics Limited, 

Advanced Technology Center, Haifa 31905, Israel 
Tel: 04 566111 

Telex: 46857 


Ford Aerospace & Communications 
Corporation, Western Development 
Laboratories Division, 

3939 Fabian Way, Palo Alto, California 94303, USA 
Tel: (415) 494 7400 

Telex: 348481 

Twx: 910 373 1187 


Frederick Electronics Corporation, 

Hayward Road/PO Box 502, Frederick, Maryland 21701, 
USA 

Tel: (301) 662 5901 

Telex: 893 438 


Garrett Canada Limited, 
255 Attwell Drive, Rexdale, Ontario M9W 5L7, Canada 
Tel: 675 1411 


GEC Avionics Limited, 

Airport Works, Rochester, Kent ME1 2XX, England 
Tel: 0634 44400 

Telex: 96333 


GEC Avionics Limited, 
Airadio Products Division, Airadio Systems Division, 
and Electro-Optical Products Division, 
Christopher Martin Road, Basildon, Essex SS14 3EL, 
England 
Tel: 0268 22822 
Telex: 99225 (Airadio Divisions) 
799451 (Electro-Optical Division) 


GEC Telecommunications Limited, 

PO Box 53, Coventry, West Midlands CV3 1HJ, England 
Tel: 0203 452152 

Telex: 31361 


General Electric Company, 

Space Systems Division, 

PO Box 8553, Philadelphia PA 19101, USA 
Tel (215) 354 2809 
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General Instrument Corporation, 

Government Systems Division, 

600 West John Street, Hicksville, New York 11802, USA 
Tel: (616) 733 3406 

Twx: 510 221 1865 


Gold Star Electric Company Limited, 

27-2 Yeoeuido-dong, Yongdunpo-ku, Seoul 150, Re- 
public of Korea 

Tel: 783 9311 19 

Telex: 28295 


Gould Inc, 

Navcom Systems Division, 

4323 Arden Drive, El Monte, California 91731, USA 
Tel: (213) 442 0123 

Telex: 215380/677487 


Granger Associates, 

3101 Scott Boulevard, Santa Clara, California 95051, 
USA 

Tel: (408) 727 3101 

Telex: 348380 


Granger Associates Limited, 

1 Brooklands Road, Weybridge, Surrey KT1 30SD, 
England 

Tel: 09323 44261 

Telex: 261780 


Graseby Dynamics Limited, 

RF Division, 

Park Avenue, Bushey, Hertfordshire WD2 2BW, England 
Tel: 0923 28566 

Telex: 923010 


Graseby Instruments Limited, 

Kingston By-Pass, Surbiton, Surrey KT6 7LR, England 
Tel: 01-397 5311 

Telex: 262795 


Gretag Limited, 

Althardstrasse 70, 8105 Regensdorf, Switzerland 
Tel: 01 842 11 11 

Telex: 53950 


GTE Government Systems Corporation, 

100 First Avenue, Waltham, Massachusetts 02254, USA 
Tel: (617) 466 3508 

Telex: 923322 


GTE Government Systems Corporation, 

Western Division, 

PO Box 7188, Mountain View, California 94039, USA 
Tel: (415) 966 2452 


GTE Products Corporation, 

Communications Products, 

One Stamford Forum, Stamford, Connecticut 06904, 
USA 

Tel: (203) 965 2000 


HAL Communications Corp, 

PO Box 365, Urbana, Illinois 61801, USA 
Tel: (217) 367 7373 

Telex: 9102450784 


Hankow Radio Factory, 
PO Box 158, Wuhan, People’s Republic of China 
Tel: 21211/27851 


Harris Corporation, 

Government Aerospace Systems Division, 
PO Box 37, Melbourne, Florida 32901, USA 
Tel: (305) 727 4000 


Harris Corporation, 

RF Communications Group, 

1680 University Avenue, Rochester, New York 14610, 
USA 

Tel: (716) 244 5830 

Telex: 978464 


Hasler Limited, 

Dept 87m, Belpstrasse 23, 3000 Berne 14, Switzerland 
Tel: 031 65 21 11 

Telex: 911119 


Hazeltine Corporation, 
Greenlawn, New York 11740, USA 
Tel: (516) 462 5100 

Telex: 640525 


Dr-Ing Rudolf Hell GmbH, 

Postfach 6229, Grenzstrasse 1-5,D 2300 Kiel 14, Federal 
Republic of Germany 

Tel: (0431) 2111261 

Telex: 292858 
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Hermes Electronics Limited, 

40 Atlantic Street, Dartmouth, Nova Scotia B2Y 4A1, 
Canada 

Tel: (902) 466 7491 

Telex: 019 21744 


Hollandse Signaalapparaten BV, 

PO Box 18, 1270AA Huizen, Netherlands 
Tel: 31 74 482697 

Telex: 44310 


Honeywell, 

Defense Communications and Production Division, 
10901 Malcolm Mckinley Drive, Tampa, Florida 33612, 
USA 

Tel:(813) 977 8511 


Honeywell, 

Signal Analysis Center, 

430 Industrial Way West, Eatontown, New Jersey 07724, 
USA 

Tel: (201) 542 1400 


HRB-Singer Inc, 

Box 60, Science Park, State College, Pennsylvania 
16801, USA 

Tel: (814) 238 4311 


Hughes Aircraft Company, 
PO Box 92919, Los Angeles, California 90009, USA 
Tel: (213) 648 1592 


Husky Computers Limited, 

PO Box 135, 345 Foleshill Road, Coventry CV6 5RW, 
England 

Tel: 0203 668181 

Telex: 317450 


IAI Elta Electronic Industries Limited, 
Ashdod 77102, Israel 

Tel: 055 30333 

Telex: 31807 


IFR Inc, 

10200 West York Street, Wichita, Kansas 67215, USA 
Tel: (316) 522 4981 

Twx: 910 741 6952 


Ilex Systems Incorporated, 

1423 South Milpitas Boulevard, Milpitas, California 
95035, USA 

Tel: (408) 945 0294 


Ingenierie et Construction de Pyl6nes 
Professionnels, 

23 quai Louis-Ferber, 94360 Bry-sur-Marne, France 
Tel: 706 81 66 

Telex: 290163 


INISEL, 

Empresa Nacional de Electronica y Sistemas SA, 
Sor Angela de la Cruz, 6, Madrid, Spain 

Tel: 455 33 14 

Telex: 48110 


Intech Incorporated, 

282 Brokaw Road, Santa Clara, California 95050, USA 
Tel: (408) 727 0500 

Twx: 910 338 0254 


Inter Elektronik AG, 

Zeughausgasse 9, 6301, Zug, Switzerland 
Tel: 042 22 3030 

Telex: 865141 


International Telecommunications Systems Florida, 
Inc, 

7360 West 20 Avenue, Suite 122, Hialeah, Florida 33016, 
USA 

Tel: (305) 593 0214 

Telex: 525834 


lran Communications Industries, 
Passdaran Avenue, Aghdasieh Road, Tehran, Iran 
Telex: 222473 


IRET Industria Radio Elettrica, 
Telecomunicazioni SpA, 

Via Caboto 16, PO Box 2739, 34100 Trieste, Italy 
Tel: 040 827281 

Telex: 460233 


ISC OTE, 

Industrie Per Lo Spazio e Le Comunicazioni, 
Via Barsanti 8, 50127 Florence, Italy 

Tel: 055 410921 

Telex: 570276 


ISC Technologies Incorporated, 

3700 Electronics Way, PO Box 3040, Lancaster, 
Pennsylvania 17604-3040, USA 

Tel: (717) 285 7911 

Telex: 6855310 


Iskra, 

PO Box 581/IV, 61000 Ljubljana, Yugoslavia 
Tel: 0038 61 213213 

Telex: 31356 


Israel Aircraft Industries International Inc, 
50 W 23 Street, New York City 10010, USA 
Tel: (212) 620 4400 

Telex: 125130 


Italtel, 

Societa Italiana Telecomunicazioni SpA, 
Defence Telecommunications Division, 
66 Via Due Mocelli, 00187 Rome, Italy 

Tel: 396 672121 

Telex: 43 610171 


ITT Aerospace/ Optical Division, 

3700 E Pontiac Street, Fort Wayne, Indiana 46803, USA 
Tel: (219) 423 9636 

Telex: 232429 


ITT Avionics Division, 
500 Washington Avenue, Nutley, New Jersey 07110, USA 
Tel: (201) 284 2872 


ITT Defense Communications Division, 
492 River Road, Nutley, New Jersey 07110, USA 
Tel: (201) 284 3014 


ITT Electro-Optical Products Division, 
7635 Plantation Road, Roanoke, Virginia 24019, USA 
Tel: (703) 563 0371 


Japan Defence Agency, 
9-7-45 Akasaka, Minato-ku 107, Tokyo, Japan 
Tel: 03 408 5211 


JASCO International Inc, 

6000 Cornhusker Highway, Lincoln, Nebraska 68529, 
USA 

Tel: (402) 467 2525 

Telex: 438037 


Kachina Communications Incorporated, 
PO Box 480, Sedona, Arizona 86336, USA. 
Tel: (602) 282 4837 
Telex: 910 972 0902 


Keren Electronica Limited, 

PO Box 5019, Ashkelon 78150, Israel 
Tel: 051 34348 

Telex: 26382 


Kleinschmidt Incorporated, 
450 Lake-Cook Road, Deerfield, Illinois 60015, USA 
Tel: (312) 945 1000 


Kong Teletype Industrial Company Limited, 

B3-6 Banwol Industrial Estate, Gunja-Myeon, Shi- 
heung-gun, Gyeonggido, Republic of Korea 

Tel: Banwol 2461-3 

Telex: 23231 


Kudelski SA, 

1033, Cheseaux sur Lausanne, Switzerland 
Tel: 021 91 21 21 

Telex: 24392 


Kuk Je Telecommunication Industrial Company 
Limited, 

420-6 Shindolim-Dong, Guro-gu, Seoul, Republic of 
Korea 

Tel: 677 0345, 1582 

Telex: 27350 


Kurt Eichweber Prazisionsgeratewerk, 
Leverkusenstrasse 13, D-2000 Hamburg 50, Federal 
Republic of Germany 

Tel: 040 853 96 0 

Telex: 2 14348 


Lapointe Industries Inc, 

24 Scitico Road, Box 989, Somers, 
06071-0989, USA 

Tel: (203) 763 2315 

Twx: 710 435 1663 


Connecticut 


Larimart SpA, 

Via di Torrevecchia 12, 00168 Rome, Italy 
Tel: 06 3387341 

Telex: 680290 


Lear Siegler Inc, 

Electronic Instrumentation Division, 

714 North Brookhurst Street, Anaheim, California 
92803, USA 

Tel: (714) 774 1010 

Twx: 910 591 1157 


Lee Telecommunications Corporation, 

PO Box 490, Farmington, Arkansas 72730, USA 
Tel: (501) 846 2032 

Telex: 314105 


Lehmkuhl Elektronikk A/S, 

Hovfaret 11, Box 188, Skoyen, Oslo 2, Norway 
Tel: 02 500050 

Telex: 19930 


Leigh Instruments Ltd, 

260 Hearstway, Kanata, Ontario K2L 3H1, Canada 
Tel: 613 591 3220 

Telex: 053 3554 


Lerc SA, 

BP 119, 59732 Saint-Amand-Les-Eaux, France 
Tel: 27 481605 

Telex: 820475 


Litton Data Systems, 

8000 Woodley Avenue, Van Nuys, California 91409, USA 
Tel: (818) 901 2860 

Telex: 662643 

Twx: 910 495 1708 


Litton Fibre Optic Products, 

1213 North Main Street, Blacksburg, Virginia 24060, USA 
Tel: (703) 552 3012 

Twx: 710 875 3694 


Litton Systems Incorporated, 

Amecom Division, 

5115 Calvert Road, College Park, Maryland 20740, USA 
Tel: (301) 864 5600 

Twx: 710 826 9650 


LMT Radio Professionnelle, 

46 quai Alphonse Le Gallo, BP 402, 92103 Boulogne 
Billancourt Cedex, France 

Tel: 608 60 00 

Telex: 202900 


LNR Communications Inc, 

180 Marcus Boulevard, Hauppauge, New York 11788, 
USA 

Tel: (616) 273 7111 

Telex: 5102279871 


Loral TerraCom, 

9020 Balboa Avenue, San Diego, California 92123, USA 
Tel: (619) 278 4100 

Telex: 182774 

Twx: 910 335 1202 


Lucas Bradley Electronics Limited, 

Electral House, Neasden Lane, London NW10 1RR, 
England 

Tel: 01-450 7811 

Telex: 25583 


3M Business Communication Products Division, 
3M Center, St Paul, Minnesota 55144, USA 
Tel: (703) 734 0300 


Mackay Communications Inc, 

5301 Departure Drive, PO Box 58649, Raleigh, North 
Carolina 27658, USA 

Tel: (919) 850 3000 

Telex: 4612018 


MA/COM Linkabit Corporation, 
3033 Science Park Road, San Diego, 
California 92121, USA 

Tel: (619) 457 2340 

Twx: 910 337 1277 


Magnavox General Atronics Corporation, 
1200 East Mermaid Lane, Philadelphia, 
Pennsylvania 19118, USA 

Tel: (215) 233 4100 

Telex: 834679 


Magnavox Government & Industrial Electronics 
Company, 

9 Brandywine Drive, PO Box 650, Deer Park, New York 
11729, USA 

Tel: (516) 667 7710 


Telex: 645744 


Magnavox Government & Industrial Electronics 
Company, 

Magnavox Command Systems, 

1313 Production Road, Fort Wayne, Indiana 46808, USA 
Tel: (219) 429 6000 

Telex: 023 2695 

Twx: 810 332 1503 


Magnum Distribution Incorporated, 

3, 245 H Street, PO Box 8008, Blaine, Washington 98230, 
USA 

Tel: (206) 384 4020 


Marconi Communication Systems Limited, 

Marconi House, Chelmsford, Essex CM1 1PL, England 
Tel: 0245 353221 

Telex: 99201 


Marconi Defence Systems Limited, 

The Grove, Warren Lane, Stanmore, Middlesex HA7 
4LY, England 

Tel: 01-954 2311 

Telex: 22616 


Marconi Espanola, 

Division de Electronica Profesional, 

Avenida de Andalucia, Km 10, 28021, Madrid, Spain 
Tel: 795 20 13 

Telex: 22724 


Marconi Instruments Limited, 

Longacres, St Albans, Hertfordshire AL4 OUN, England 
Tel: 0727 59292 

Telex: 23350 


Marconi Italiana SpA, 

Via A Negrone 1A, 16153 Genova-Cornigliano, Italy 
Tel: 010 60021 

Telex: 270386 


Marconi Secure Radio Limited, 

Browns Lane, The Airport, Portsmouth, Hampshire PO3 
5PH, England 

Tel: 0705 664966 

Telex: 86666 


Marconi Secure Radio Systems Limited, 

Elettra Avenue, Waterlooville, Hampshire PO7 7XS, 
England 

Tel: 0705 264466 

Telex: 869233 


Marconi Underwater Systems Limited, 

GEC Sonics Division, Sefton Park, Bells Hill, Stoke 
Poges, Slough, Berkshire SL2 4TA, England 

Tel: 02816 2777 

Telex: 849212 


Martin Marietta Aerospace, 

Orlando Division, 

PO Box 5837, Orlando, Florida 32855, USA 
Tel: (305) 352 2000 

Telex: 056 4414 

Twx: 810 850 4125 


GE McKay & Company (formerly McKay Dymek), 

111 South College Avenue, PO Box 5000, Claremont, 
California 91711, USA 

Tel: (714) 621 6711 

Twx: 910 581 4990 


MEL, 

Manor Royal, Crawley, West Sussex RH10 2PZ, England 
Tel: 0293 28787 

Telex: 87267 


Meteor Communications Corp, 

22419 72nd Avenue South, Kent, Washington 98032, 
USA 

Tel:(206)8728890 

Telex: 296781 


A/S Mikro-Elektronikk, 
3191 Horten, Norway 
Tel: 033 42651 

Telex: 21127 


MILCOM International Inc, 

10701 Bloomfield Street, Los Alamitos, California 90720, 
USA 

Tel: (213) 430 0516 

Telex: 6711786 


RA Miller Industries Incorporated, 

No 1 Industrial Airpark, Grand Haven, Michigan 49417, 
USA 

Tel: (616) 842 9450 

Telex: 228440 


Mils Elektronik GmbH and Company KG, 
A-6060 Hall, PO Box 26, Austria 

Tel S228 7710 

Telex: 533009 


Miltope Corporation, 

1770 Walt Whitman Road, Melville, New York 11747, USA 
Tel: (616) 420 0200 

Twx: 510 221 1803 


GE Mortley, Sprague & Company Limited, 

Lyons Crescent, Tonbridge, Kent TN9 1ET, England 
Tel: 0732 350358 

Telex: 957381 


Motorola Communications and Electronics 
Incorporated, 

1301 E Algonquin Road, Schaumburg, Illinois 60196, 
USA 

Tel: (312) 397 1000 


Motorola Incorporated, 

Government Electronics Group, 

8201 E McDowell Road, PO Box 1417, Scottsdale, 
Arizona 85252, USA 

Tel: (602) 949 3576 


MPE Limited, 

Brunswick Road, Cobbs Wood, Ashford, Kent TN23 
1EB, England 

Tel: 0233 23404 

Telex: 965227 


MTK SA, 
3 Rue Du Mont Blanc, CH-1201 Geneva, Switzerland 
Tel: 022 32 0642 


Nanjing Radio Factory, 

301 East Zhong Shan Road, Nanjing, People’s Republic 
of China 

Tel: 43171/43731 


NAPCO International Inc, 

1600 S 2nd Street, Hopkins, Minnesota 55343, USA 
Tel: (612) 935 8211 

Telex: 290436 


Nokia Industrial Automation, 

PO Box 780, SF-00101, Helsinki, Finland 
Tel: (358) 05671 

Telex: 124579 


Norden Systems, 

PO Box 5300, Norden Place, Norwalk, Connecticut 
06856, USA 

Tel: (203) 852 5000 

Twx: 710 468 0788 


North Atlantic Industries Incorporated, 

Military Products Division, 

60 Plant Avenue, Hauppauge, New York 11788-3890, 
USA 

Tel: (516) 582 6060 

Twx: 510 227 9660 


Northrop Defense Systems Division, 

Defense Security Systems Facility, 

177 Admiral Cochrane Drive, Annapolis, Maryland 
21401, USA 

Tel: (301) 263 1111 


NV MBLE SA, 

rue des Deux Gares 82, 1070 Brussels, Belgium 
Tielk32 2525 61 dat 

Telex: 61511 


OAR Corporation, 

1455 Research Boulevard, Rockville, Maryland 20850, 
USA 

Tel: (301) 424 0455 

Telex: 710 8289785 


Ocean Technology Inc, 

2835 North Naomi Street, Burbank, California 91504, 
USA 

Tel: (213) 849 7111 

Twx: 910 498 2231 


Omera-Segid, 
49 rue Ferdinand-Berthoud, 95 Argenteuil, France 
Tel: 394 70942 
Telex: 69 6797 


Oriental Precision Company Limited, 

146-1 Sangdaewon-Dong, Seongnam City, Kyonggi- 
Do, Republic of Korea 

Tel: 253 4161 

Telex: 24169 
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Orion Radio and Electrical Works, 
Budapest, Pf. 84, H-1475, Hungary 
Tel: 284 330 

Telex: 225798 


PG Electronics, 

90 Signet Drive, Unit 19, Weston, Ontario M9L1T5, 
Canada 

Tel: (416) 741 7682 

Telex: 065 27349 


Philips Elektronikindustrier AB, 
17588 Jarfalla 1, Sweden 

Tel: 46 758 100 00 

Telex: 11505 


Philips Kommunikations Industrie AG, 

Postfach 4943, Thurn-und-Taxisstrasse 14, 8500 Nurm- 
burg 10, Federal Republic of Germany 

Tel: (09) 1152601 

Telex: 622634 


Philips Radio Communication Systems Limited, 
St Andrews Road, Cambridge CB4 1DW, England 
Tel: 0223 358985 

Telex: 296641 


Philips TMC Limited, 
Westerhill Road, Bishopbriggs, Glasgow G64 2QT, 
Scotland 


Tel: 041 7623636 


Telex: 777585 


Philips Usfa BV 

Meerenakkerweg 1, PO Box 218, 5600 MD Eindhoven, 
The Netherlands 

Tel: 40 722691 

Telex: 51732 


C. Plath GmbH, 

2 Hamburg 1, Gotenstrasse 18, Federal Republic of 
Germany 

Tel: 040 237 340 

Telex: 2163 160 


Plessey Company PLC, 

Addlestone, Weybridge, Surrey KT15 2PW, England 
Tel: 0932 47282 

Telex: 262329 


Plessey Defence Systems, 

Grange Road, Christchurch, Dorset BH23 4JE, England 
Tel: 0202 486344 

Telex: 418417 


Plessey Military Communications Limited, 
\lford, Essex |G1 4AQ, England 

Tel: 01-478 3040 

Telex: 897971 


Plessey Military Communications Limited, 
Southleigh Park House, Havant, Hampshire PO9 2PE, 
England 

Tel: 0705 474181 

Telex: 86769 


Plessey Office Systems Limited, 
Beeston, Nottingham NGQ 1LA, England 
Tel: 0602 254831 

Telex: 37201 


Plessey Radio Relay Division, Plessey Avionics, 
Martin Road, West Leigh, Havant, Hampshire PO9 5DH, 
England 

Tel: 0705 492249 

Telex: 86227 


Pulse Engineering Incorporated, 

5004 Lehigh Road, College Park, Maryland, USA 
Tel: (301) 277 5707 

Telex: 908131 


Pylon-Tek Corporation, 

PO Box 2308, Littleton, Massachusetts 01460 2308, USA 
Tel: (617) 456 8765 

Telex: 710 3470884 


Racal Acoustics Limited, 

Beresford Avenue, Wembley, Middlesex HAO 1RU, 
England 

Tel: 01-903 1444 

Telex: 926288 


Racal Antennas Limited, 

First Avenue, Millbrook Trading Estate, 
Southampton, Hampshire SO1 OLJ, England 
Tel: 0703 785241 

Telex: 47476 
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Racal Automation Limited, 

Braintree Road, Ruislip, Middlesex HA4 OEJ, England 
Tel: 01-841 4331 

Telex: 8814934 


Racal Avionics Limited, 

118 Burlington Road, New Malden, Surrey KT3 4NR, 
England 

Tel: 01-942 2464 

Telex: 22891/28588 


Racal Communications Limited, 

Western Road, Bracknell, Berkshire RG12 1RG, England 
Tel: 0344 483244 

Telex: 848166 


Racal Comsec Limited, 

Milford Industrial Estate, Tollgate Road, Salisbury, 
Wiltshire SP1 2JG, England 

Tel: 0722 23911 

Telex: 477276 


Racal Dana Instruments Limited, 

Hardley Industrial Estate, Hythe, Southampton, 
Hampshire SO4 6ZH, England 

Tel: 0703 843265 

Telex: 47600 


Racal Electronics Inc, 

5 Research Place, Rockville, Maryland 20850, USA 
Tel: (301) 948 4420 

Telex: 898456 


Racal Messenger, 
PO Box 12, 472 Basingstoke Road, Reading, Berkshire 
RG2 OOF, England 


Racal Recorders Limited, 

Hardley Industrial Estate, Hythe, Southampton SO4 
6ZH, England 

Tel: 0703 843265 

Telex: 47600 


Racal SES Limited, 

480 Bath Road, Burnham, Slough, Berkshire SL1 6Bu, 
England 

Tel: 06286 4455 

Telex: 847020 


Racal-SSA Limited, 

Basingstoke Road, Spencers Wood, Reading, Berkshire 
RG7 1PD, England 

Tel: 0734 884141 

Telex: 848170 


Racal-Tacticom Limited, 

PO Box 112, 472 Basingstoke Road, Reading, Berkshire 
RG2 OOF, England 

Tel: 0734 875181 

Telex: 848011 


Radiation Systems Incorporated, 

1501 Moran Road, Sterling, Virginia 22170, USA 
Tel: (703) 450 5680 

Telex: 899156 


Radiation System Incorporated 

SatCom Technologies Division, 

4825 River Green Parkway, Duluth, Georgia 30136, USA 
Tel: (404) 497 1009 

Telex: 4931177 


Radiocom Limited, 

4500 Solothurn, Ziegelmattstrasse 1-15, Switzerland 
Tel: 065 24 26 26 

Telex: 934 353 


Radiocom Limited, 

PO Box CH-5300 Turgi, Switzerland 
Tel: 056 299315 

Telex: 82829150 


Raytheon Company, 

141 Spring Street, Lexington, Massachusetts 02173, 
USA 

Tel: (617) 860 2241 

Telex: 923455 


Raytheon Company, 

Equipment Division, 

Satellite Terminal Systems Directorate, Metropolitan 
Center 2, Marlboro, Massachusetts, USA 

Tel: (617) 460 6802 


RCA Aerospace and Defense, 
Camden, New Jersey 08102, USA 
Tel: (609) 3383767 


RCA Aerospace and Defense, 
Cherry Hill, New Jersey 08358, USA 
Tel: (609) 338 3000 

Telex: 834357 


Reaction Instruments Incorporated, 
475 Springpark Place, Herndon, Virginia 22070, USA 
Tel: (703) 471 6060 


Rediffusion Radio Systems Limited, 

Newton Road, Crawley, West Sussex RH10 2PY, 
England 

Tel: 0293 518855 

Telex: 877131 


Resdel Engineering Corporation, 

300 East Live Oak Avenue, Arcadia, California 91006, 
USA 

Tel: (818) 445 5955 

Twx: 910 582 3219 


Reutech 

MXM House, Southern Life Park, 102 Rivonia Road, 
Sandton, 

Rivonia 2128, Republic of South Africa 

Tel: (011) 884 5400 

Telex: 451003 


RF Products Inc, 

Davis & Copewood Streets, Camden, New Jersey 08103, 
USA 

Tel: (609) 365 5500 

Twx: 710 891 7087 


Ricoh Corporation, 

Rapicom Communications Products, 1700 N Moore 
Street, Suite 1000, Arlington, Virginia 22209, USA 

Tel: (703) 525 3234 


Roanwell Corporation, 

180 Varick Street, New York, New York 10014, USA 
Tel: (212) 989 1090 

Twx: 710 581 6555 


Rockwell-Collins Italiana SpA, 

Via Pontina Vecchia Km 32, 300 00040 Pomezia (Rome), 
Italy 

Tel: 06 9195271 

Telex: 610410 


Rockwell International, 

Collins Air Transport Division, 

400 Collins Road NE, Cedar Rapids, lowa 52498, USA 
Tel: (819) 395 5383 

Telex: 464435 


Rockwell International, 

Collins Defense Communications, 

3200 East Renner Road, MS 460-320, Richardson, Texas 
75081, USA 

Tel: (214) 705 3447 

Telex: 75081 


Rockwell International, 

Collins Communications Systems Division, 

Defense Electronics Operations, 

3731 West Warner Avenue, PO Box 11963, Santa Ana, 
California 92711, USA 

Tel: (714) 850 2887 

Twx: 910 595 1705 


Rockwell International, 

Collins Defense Communications, 

Defense Electronics Operations, 

350 Collins Road N.E., Cedar Rapids, lowa 52498, USA 
Tel: (319) 395 5383 


Rockwell International, 

Collins General Aviation Division, 

400 Collins Road NE, Cedar Rapids, lowa 52498, USA 
Tel: (319) 395 1000 


Rohde & Schwarz, 

Muhidorfstrasse 15, 8000 Munich 80, Federal Republic 
of Germany 

Tel: 089 4129 2625 

Telex: 523703 


Royal Ordnance Electronics Group, 
Blackburn, Lancashire BB1 2LE, England 
Tel: 0254 55131 

Telex: 63121 


Sabre Communications Corp, 
117 Main Street, Sioux City, lowa 51102, USA 
Tel: (712) 258 6690 


Safare-Crouzet, 

BP 171, 06005 Nice Cedex, France 
Tel: 93 84 7279 

Telex: 460813 


Sagem, 

6 Avenue d'lena, 75783 Paris Cedex 16, France 
Tel: (1) 47 23 5455 

Telex: 611890 


SAI Technology, 

4224 Campus Point Court, San Diego, California 92121 
1513, USA 

Tel: (619) 450 3847 

Telex: 756769 


Sanders Associates Inc, 

Daniel Webster Highway, South, Nashua, New Hamp- 
shire 03061, USA 

Tel: (603) 885 2817 


Schmid Telecommunication Zurich, 
Rieterstrasse 6, 8002 Zurich, Switzerland 
Tel: 01 206 11 11 

Telex: 815875 


Scicon Limited, 

49 Berners Street, London W1P 4AQ, England 
Tel: 01 580 5599 

Telex: 24293 


SCI Technology Incorporated, 

8600 South Memorial Highway, PO Box 4000, Huntsville, 
Alabama 35802, USA 

Tel: (205) 882 4800 

Telex: 782421 

Twx: 810 726 2234 


Scientific Atlanta, 

3845 Pleasantdale Road, Atlanta, Georgia 30340, USA 
Tel: (404) 449 2000 

Telex: 4611812 


Scientific Communications Inc, 

2908 National Drive, Garland, Texas 75041, USA 
Tel: (214) 840 4900 

Telex: 794764 

Twx: 910 860 5172 


Scientific Radio Systems Incorporated, 

367 Orchard Street, Rochester, New York 14606, USA 
Tel: (716) 235 2040 

Telex: 978368 


SCM Kleinschmidt, 
Deerfield, Illinois 60015, USA 
Tel: (312) 945 1000 


SDPR Federal Directorate of Supply and 
Procurement, 

11105 Beograd, 9 Nemanjina Street, Yugoslavia 
Tel: 621 522 

Telex: 11360 


SGC Inc, 

SGC Building, 13737 SE 26th Street, PO Box 3526, 
Bellevue, Washington 98009-3526, USA 

Tel: (206) 746 6310 

Telex: 32 8834 


Shakespeare Electronics and Fibreglass, 

PO Box 733, Newberry, South Carolina 29108, USA 
Tel: (803) 276 5504 

Telex: 4947564 


Shanghai 3rd Electronics Factory, 

213 Xisuzhou Road, Shanghai, People’s Republic of 
China 

Tel: 582128 


Siemens AG, 

Hofmannstrasse 51, 8000 Munich 70, Federal Republic 
of Germany 

Tel: 089 722 47812 

Telex: 5 288264 


Signatron Incorporated, 

110 Hartwell Avenue, Lexington, Massachusetts 02173, 
USA 

Tel: (617) 863 8039 

Telex: 299551 


Singer Company, 

Librascope Division, 833 Sonora Avenue, Glendale, 
California 91201, USA 

Tel: (818) 244 6541 

Telex: 215 620 


Singer Electronic Systems, 
164 Totowa Road, Wayne, New Jersey 07474 0975, USA 
Tel: (201) 890 8422 


SINTRA-AlIcatel, 

26 rue Malakoff, 92600 Asnieres, France 
Tel: 790 65 72 

Telex: 610718 


SISTEL, Comunicacoes Automacao e Sistemas, 
SA, 

Quinta dos Medronheiros, Lazarim, PO Box 9, 
2825 Monte de Caparica, Portugal 

Tel: 351 12955721 

Telex: 13149 


Siteltra SA, 

Rua Tabaré 551, BI.B, Sto. Amaro, CEP 04446 Sao 
Paulo, SP, Brazil 

Tel: (011) 521 9011 

Telex: 011 34864 


Skandinavisk Teleindustri Skanti A/S, 

34, Kirke Vaerlosevej, DK 3500, Vaerlose, Denmark 
Tel: (45) 2 48 25 44 

Telex: 37292 


Slingsby Engineering Limited, 
Kirkbymoorside, York YO6 6EZ, England 
Tel: 0751 31751 

Telex: 57911 


Société Anonyme de Téelécommunications (SAT), 
41 rue Cantagrel, 75624 Paris Cedex 13, France 
Tel: (1) 45 82 3111 

Telex: 203 947 


Société Francaise d’Equipements pour la Navigation 
Aérienne (SFENA), 

BP 59, 78141 Vélizy Villacoublay Cedex, France 

Tel: 1 630 23 85 

Telex: 260046 


SOCRAT, 

55 Rue Maurice Gunsbourg, 94204 lIvry/Seine Cedex, 
France 

Tel: 45 21 5050 

Telex: 263369 


Solartron Instruments, 

Victoria Road, Farnborough, Hampshire GU14 7PW, 
England 

Tel: 0252 544433 

Telex: 858245 


Sonic Communications Limited, 

Communications Centre, 202 Bradford Road, Castel 
Bromwich, Birmingham B36 9AA, England 

Tel: 021 749 4900 

Telex: 338024 


Sonicraft Inc, 

8859 South Greenwood Avenue, Chicago, Illinois 60619, 
USA 

Tel: (312) 933 9200 

Twx: 910 221 0953 


Southcom International Incorporated, 

2210 Meyers Avenue, PO Box 2336, Escondido, 
California 92025, USA 

Tel: (619) 746 1141 

Telex: 695400 


Spears Associates Inc, 

249 Vanderbilt Avenue, Norwood, Massachusetts 02062, 
USA 

Tel: (617) 769 6900 


Sperry Inc, 

640 North Sperry Way, Salt Lake City, Utah 84116, USA 
Tel: (801) 539 5000 

Telex: 388481 


Stancil Corporation, 

921 North Highland Avenue, Hollywood, California 
90038, USA 

Tel: (213) 464 7461 

Telex: 298843 


Standard Elektrik Lorenz AG, 

Defence and Aerospace Business Division, 

Lorenz Strasse 10, 7000 Stuttgart 40, Federal Republic 
of Germany 

Tel: 0711 8210 

Telex: 72526 319 


Standard Telefon og Kabelfabrik A/S, 
Defence Division, 

PO Box 60, Okern, N-0508, Oslo 5, Norway 
Tel: 63 88 00 

Telex: 71485 


Stanilite Electronics Pty Limited, 

82 Vore Street, Silverwater, New South Wales, PO Box 
182, Auburn 2144, Australia 

Tel: 648 2193 

Telex: 70103 


STC Defence Systems, 
Christchurch Way, Greenwich, London SE10 OAG, 
England 
Tel: 01 858 3291 
Telex: 23687 


Stewart Warner Electronics, 

1300 North Kostner Avenue, Chicago, Illinois 60651, 
USA 

Tel: (312) 292 3000 

Telex: 255250 


STS SpA (Consorzio per Sistemi di Telecommu- 
cazioni Via Satellite), 

Via Clisio 11, 00199 Roma, Italy 

Tel: 06 8391442 

Telex: 680432 


Sunair Electronics Incorporated, 
3101 SW 3rd Avenue, Fort 
33315-3389, USA 

Tel: (305) 525 1505 

Telex: 51 4443 


Lauderdale, Florida 


Systematics General Products, 
1606 Old Ox Road, Sterling, Virginia 22170, USA 
Tel: (703) 471 2200 


Tactel Electronics (Pty) Ltd, 

Combrink St, Alrode, PO Box 57, Alberton 
Republic of South Africa 

Tel: 864 1860 

Telex: 420149 
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Tadiran Limited, 

11 Ben Gurion Street, Givat-Shmuel, 
PO Box 648, Tel Aviv 61006, Israel 
Tel: 03 713111 

Telex: 341692 


Tannoy Limited, 

The Bilton Centre, Coronation Road, Crissex Industrial 
Estate, High Wycombe, Buckinghamshire HP12 3SB, 
England 

Tel: 0494 450606 

Telex: 83251 


TechComm Incorporated, 

5001 Hiatus Road, Sunrise, Florida 33351, USA 
Tel: (305) 749 1776 

Twx: 510 955 4153 


Technical Communications Corporation, 

100 Domino Drive, Concord, Massachusetts 01742, USA 
Tel: (617) 862 6035 

Telex: 923407 


The Technical Material Corporation, 

700 Fenimore Road, Mamaroneck, New York 10543, 
USA 

Tel: (914) 698 4800 

Telex: 137358 

Twx: 710 566 1100 


Technology for Communications 

International, 

1625 Stierlin Road, Mountain View, California 94043, 
USA 

Tel: (415) 961 9180 

Telex: 348458 


Technology for Communications 

International Limited, 

41 Buckingham Palace Road, London SW1W OPP, 
England 

Tel: 01-828 7447 

Telex: 261235 


TECOM Industries Incorporated, 

9324 Topanga Canyon Boulevard, Chatsworth, 
California 91311, USA 

Tel: (818) 341 4010 

Telex: 698476 


TE KA DE, 

Fernmeldeanlagen Unternehmensbereich der 
Philips Kommunikations Industrie AG, 
Thurn-und-T axis-Strasse 14, PO Box 4943, 8500 
Nuremberg 1, Federal Republic of Germany 

Tel: 0911 526 01 

Telex: 622634 


Télécommunications Radioélectriques et 
Teléphoniques (TRT), 

88 rue Brillat-Savarin, 75640 Paris Cedex, France 
Tel: (33 1) 45 81 1112 

Telex: 250858 
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Telefonaktiebolaget LM Ericsson, 
Defence and Space Systems Division, 
Box 1001, 43126 Molndal, Sweden 

Tel: 03 167 1000 

Telex: 20905 


Telefonaktiebolaget LM Ericsson, 
Operator Systems & Special Products, 
S-126 25 Stockholm, Sweden 

Tel: 46 8 719 8896 

Telex: 14910 


Telemit Electronic GmbH, 

Heidemannstrasse 17, Postfach 450634, 8000 Munich 
45, Federal Republic of Germany 

Tel: 089 31 81 70 

Telex: 05 24908 


Telenorma, 

Mainzer Landstrasse 128-146, PO Box 4432, 6000 
Frankfurt am Main 1, Federal Republic of Germany 
Tel: 0611 2661 

Telex: 411141 


Telettra SpA, 
00189 Roma, Via Vitorchiano 111/115, Italy 
Tel: 06 396861 
Telex: 621192 


Telex Communications Inc, 

Hy-Gain Division, 

8601 Northeast Highway 6, Lincoln, Nebraska 68505, 
USA 

Tel: (402) 467 5321 

Telex: 484324 


Telkoor Limited, 

Sgoola Industrial Zone, 76 Petah Tikva, 49100 Israel 
Tel: 03 903661 

Telex: 341993 


Teltron GmbH, 

PO Box 810929, 8000 Munich 81, Federal Republic of 
Germany 

Tel: 089 951037 

Telex: 5212211 


Terma Elektronik AS, 

Hovmarken 4, 8520 Lystrup, Denmark 
Tel: 06 222000 

Telex: 68109 


Texas Instruments, 
PO Box 405 MS 3400, Lewisville, Texas 75067, USA 
Tel: (214) 462 4474 


Thomson-SINTRA, 

Activites Sous-Marines, 

Chemin des Travails, BP53, 06801 
Cedex, France 

Tel: 93 20 01 40 

Telex: 204780 


Cagnes-sur-Mer 


Thorn EMI Electronics Limited, 
Computer Systems Division, 
Wells, Somerset BAS 1AA, England 
Tel: 0749 72081 

Telex: 44254 


Thrane & Thrane A/S, 

Tobaksvejen 23, DK-2860 Soborg, Denmark 
Tel: 451564111 

Telex: 19298 


Time & Space Processing Inc, 

3410 Central Expressway, Santa Clara, 
California 95051, USA 

Tel: (408) 730 0200 

Telex: 357416 


Titan Severe Environments, 
Chatsworth, California, USA 


Tracor Aerospace Inc, 

Tracor Aerospace Austin Incorporated, 
6500 Tracor Lane, Austin, Texas 78725, USA 
Tel: (612) 929 2626 

Telex: 77 6410 

Twx: 910 874 1372 


Transco Products Inc, 

1001 Flynn Road, Camarillo, California 93011-6003, 
USA 

Tel:.(805) 987 8007 

Telex: 857579 


Transcrypt International, 

1440 Buckingham Drive, Lincoln, Nebraska 68506, USA 
Tel: (402) 483 2961 

Telex: 466146 
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Trans World Communications Inc, 

240 Pauma Place, Escondido, California 92025, USA 
Tel: (619) 747 1079 

Telex: 695433 


Trend Telecommunications Limited, 

Knaves Beech Estate, Loudwater, High Wycombe, 
Buckinghamshire HP10 9QZ, England 

Tel: 06285 24977 

Telex: 849408 


Tri-Ex Tower Corporation, 

Rasmussen Avenue, Visalia, California 93291, USA 
Tel: (209) 651 2171 

Twx: 910 377 3481 


TRW Electronic Products Incorporated, 

1050 Southwood Drive, San Luis Obispo, California 
93401, USA. 

Tel: (805) 544 2786 

Telex: 910 351 6703 


TRW Electronics & Defense, 

TRW Incorporated, 

One Space Park, Redondo Beach, California 90278, 
USA 

Tel: (213) 535 4321 

Telex: 674476 


TST Timmann GmbH & Company, 

Haupstrasse 82, D-8132 Tutzing, Federal Republic of 
Germany 

Tel: 8158/2051 

Telex: 527775 


USEA, 

Via G Matteotti 63, 19030 Pugliola di Lerici, Italy 
Tel: 0187 967125 

Telex: 571216 


Valcom Limited, 
PO Box 603, Guelph, Ontario N1H 6L3, Canada 
Tel: (519) 824 3220 


Varian Microwave Equipment, 
Santa Clara, USA 


VEB Kombinat Nachrichtenelektronik, 

7010 Leipzig, Hainstrasse 17/19, German Democratic 
Republic 

Telex: 114721 


Veterans Electronics Communications Inc, 

Vetronix Building, Fort Bonifacio, Metro Manila, 
Philippines 

Tel: 85 29 56/57 

Telex: 42453 

(Air mail address) 

PO 7533, Airmail Distribution Centre, MIA, MM, Philip- 
pines 3111 


Vigilant Communications Limited, 

Unit 5, Pontiac Works, Fernbank, Ascot, Berkshire SL5 
8JH, England 

Tel: 0344 885656 

Telex: 849769 


Vitavox Limited, 

5 Elstree Way, Borehamwood, Hertfordshire WD6 1SF, 
England 

Tel: 01 953 4151 

Telex: 923135 


Vitroselenia SpA, 

Via Tiburtina 1020, Rome, Italy 
Tel: 06 4985247/4125144 
Telex: 611309 


Watkins-Johnson Company, 

700 Quince Orchard Road, Gaithersburg, Maryland 
20878, USA 

Tel: (301) 948 7550 

Telex: 898402 

Twx: 710 828 0546 


Watkins-Johnson Company, 

2525 North First Street, San Jose, California 95131, USA 
Tel: (408) 262 1411 

Twx: 910 338 0505 


Watkins-Johnson Company, 

3333 Hillview Avenue, Stanford Industrial Park, Palo 
Alto, California 94304, USA 

Tel: (415) 493 4141 

Twx: 910 373 1253 


Whittaker Electronic Systems, 

1785 Voyager Avenue, PO Box 8000, Simi Valley, 
California 93063-8000, USA 

Tel: (805) 584 8200 

Twx: 910 494 1214 


Whittaker Microwave Systems Incorporated, 
(formerly REL Incorporated), 

3800 South Congress Avenue, Boynton Beach, Florida 
33435, USA 

Tel: (305) 732 0300 

Telex: 513458 


AB Wibe, 

Box 401, S-792 01 Mora, Sweden 
Tel: (46) 250 119 00 

Telex: 74259 


Winkelmann International, 

Suite B105, 1845 McCulloch Boulevard, Lake Havasu 
City, Arizona 86403, USA 

Tel: (602) 855 1151 


Xetron Corporation, 

40 West Crescentville Road, Cincinnati, Ohio 45246, 
USA 

Tel: (513) 671 5220 


Zellweger Uster AG, 

8634 Hombrechtikon, Switzerland 
Tel: 055 416111 

Telex: 875558 
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INDEXES — Manufacturers 


ACEC SA 

Cryptacec R202 voice scrambler ...............0006- 485 
TP-80-SA ciphering teleprinter....................08. 485 
Adrea Radio Corporation 

A301-12 communication control unit..............05 392 
A301-14 interior voice communication unit ......... 392 


Advanced Counter Measure Systems 
Model 2202A vhf/uhf portable communications jammer 


SV SUSI Rrreesnetcitscts + jarteaerraeten doh depres ite ok 577 
AEG-Telefunken 
A128 series combination df antennas............... 602 
A1205 active receiving antenna ................ 602, 663 
AK1205 active Adcock df antenna.............. 602, 663 
ASIA MWUrAMENI isn ase sac ccancckenocess ee te atin 663 
AAZO2I VW AMTCNIN ay, cate teiyed ane marek avec cciees 663 
(NaS te BYAWHEeV ANY Ae in cic ra canscicans cach, PRS EISARTD Fok 663 
-AMFOORMESIGHAUSYSTSMN dnp atti dedes cewek ccs oneeie. 527 
BA185i wide-band antenna. icc. .......ceeeece sees 602 
DEAMtON Maas. Meee eae eae eerie atiies 602 
Directional receiving antennas...................... 602 
EQOOHOCEINGIie ar ain atcad Mitac-nsscc Mesa omeur nets 527 
ETCOO MMM CINE! cit. sass eee wa stor uae es dance: 527 
EM OOMSCEIVE Ieee ncimeclncniie ansseuctee een enemas 528 
E 1800/3 general-purpose receiver .................. 159 
Et S00/SIVAT/UNTTeECEIVelaece.teacseess css c on. cc ee 160 
Fast adaptive hf radio communication system 

(FARCOS) Reece eae oe eee eee 416 
FoOAMOOO/SistanalySehamnscee eee nett. cetenen 675 
FuG 8b1 multi-channel radiotelephone............. 24 
FuG 10a multi-channel radiotelephone............. 24 
FuG 13a multi-channel radiotelephone............. 25 
GSP3601 hf/vhf direction finder ..................... 552 
RUMIMSIVif jamimensent haces scba esse e. cessen cee tees 567 
MHS message handling system ..................... 253 
Omni-directional receiving antennas................ 602 


PRT 37D multi-channel radiotelephones............ AS) 


Psini7s0jinterferometer ape canescens «ew eca es eee 554 
PSG1700/2 panoramic display unit.................. 529 
SE6861 hf manpack transceiver ..................... 25 
SESCOSIMIhaMSCCIVElabaweni apie celeste ehis aecee ees 26 
SAS LOMAS Kaas atkaataon tae ee. lemons 161 
Telegon 8 crt direction finder (Type PGS 1521) ..... 554 
Teleport VIl 451/461 uhf radiotelephone............. 29 
Teleport Vil vhf radiotelephone...................... 29 
V1275H hf antenna multicoupler .................... 602 
MRIS H/47) MinhitramsGeIVeleweadaccsanncnssekerden cat oe 29 
AEL Communications Ltd 
CIN TRIS Skil EM ALE Tiersen ercunerr poleis sore eoee ESB NO HNN REIT 696 
CNRS aclOrsimMUlatOl.spenseocscine. oesees vos se 696 
MVPTe2Oltralincrter a tater aan tranr acho screed 698 
WHP6 vhf hand-held transceiver .................... 181 
Aeroflex 
ARX M 544 intelligent communications controller... 461 
Aeromaritime Systembau GmbH 
Aeromaritime telephone monitoring systems ....... 691 
ASYM 3000 switching/control system ..............- 365 
FOV Mi GOGO Mi SCUPIMEMT. 05 vss z cembriete cies nets etslorec 159 
AT-100 integrated vhf/uhf/iff antenna system....... 602 
AT-118/AR integrated vhf/uhf/iff antenna system... 663 
AT-119/AR integrated vhf/uhf/9PS antena system.. 663 
AT-200 integrated vhf/uhf/gps antenna system..... 602 
IMPAC integrated message processing and 

COMMEMIGATONS SYSTEM. cms slesele eo we oe eatselem lene 252 
Integrated communications systems for surface 

Vessels amd SUDIMArINGS a. ss.eaee sa ated duce 252 
TC=116A telegraphiconverter....0....5 6... cere deen 418 
Aiken Advanced Systems 
CU-1382H antenna coupler..................c.0ceees 627 
CU-2280.antenma COUPIEN a cieacsssi gee nwscucsies cee 627 
MG-4002Vint/UMT COUDIOK:s ccc vccs never nede ssa eeenree 627 
Me S002 VNTUNTCOUDICL. -<nimaate-cosse cts. deeds 627 
MC 5012 vhf/uhf couplers....... FS tae 627 
SM-0500 audio switch matrix ..................c cece 404 
SM SOOM SWILCIIMALUIXs sasha res gate css sme comare ats . 404 
SM-5000 digital signal switching unit................ 404 


Airtech Ltd 
2/AA3/225-400/T/100 tunable antenna filter coupler 611 
2/AM3/225-400/T/100 tunable antenna filter 


COUBIER” ee. eontennt 5 cant ratemitatas valngeen chests 611 
2AO- 2 AMONIMA.. cre seek ests tat hese lescalnticn Sreote 611, 664 
ADB 2000 digital data bus system................05. 432 
Low profile and marine antennas ................... 611 
Uhf radio communication and recording system... 180 
Vhf/uhf universal antenna filters..................00. 611 


AKG Acoustics Ltd, London 


INNOOINCAADSEU nema raeacay. settonen teenie team eerie 591 
Q64 professionalineadsety ve arc s.nceecacte canes ewe 591 
Aksjeselskapet Mikro-elektronikk, Horten 
A®ME adaptive antenna system...................64. 608 
CU-100N antenna matching unit................0008 608 
Alcatel-Thomson Espace, Toulouse 
Syracuse satellite communications system ......... 332 
Alcatel Thomson Faisceaux Hertziens 
AFH 200 digital microwave radio .................... 212 
Alcatel Thomson tropospheric scatter power 

AUMINMONStax sistas entre sate ee ree ee 213 
FH699-FH700 tactical microwave link............... 213 
FH940 tactical tropospheric scatter equipment..... 214 
FH970-970N-975-975N microwave troposcatter 

(fol) fol ane) oh arent cc coccuricor a Artrine A Gdacnn Srcnhe 214 
MDX15 multiplexer demultiplexer..................0. 215 
MDX120 multiplexer/demultiplexer .................. 363 
Sno tacticaliradio link Station}.ae-cessssseaeee se. 215 
SiI950S troposcatienstationh.cs.ccceseceess aeseeanue 216 
TFH150M multi-frequency digital microwave links.. 216 
TFH/701 digital tactical microwave link .............. 216 
TFH875 tactical digital microwave link .............. 217 
TFH9505 mobile troposcatter digital equipment.... 217 
Alcatel Transcom 
SSP-1400 mde-band data equaliser............ 404, 477 
Allgon Antenn AB 
ABO Vint Marineleanitennlelun armen eeivsn Een 609, 664 
468 omni-directional uhf base station antenna..... 609 
477 omni-directional base station antenna.... 610, 664 
601 rotatable log-periodic antenna ................. 610 
Amalgamated Wireless (Australasia) Ltd 
IESOptcaliiioremMoOCen ween seamacotntectsseeneeae er 410 
NATESAWVAIN ESTEE eee ct esa rns saiaineiapeeetur teas 410 
SHCS battlefield short haul optical fibre cable 

SVSUS Maat ae Ae eestor een plies evebetayere SiapaPieaeladla« 686 
SMART-shipborne modular automated radio 

tennis, ws Bsa. Gass Melee ape hqualgecnt 410 
American Electronic Laboratories Inc 
GO4OceemmUiniversallieinnimneG rere cree §72 
AEL communications and countermeasures set... 5/72 
AN/MU@Q=34 taGjami SVStOU Mia eee ciereisiesaceceesla == o/3 
AN/TLQ-15 communications and countermeasures 

SOU castrated Ghose nee hua Sic iiaal Lagnrond Aeneas WN 575 
ASO-1601A cavity-backed spiral antenna .......... 667 
CMR-500 warning receiver system................... 540 
(Piraniia)\AGG-OnijeatmiGnel oases as are nese ne agains a BVT 
American Satellite Co 
Dedicated Government SystemsS.................008. 342 
Ampex Corp 
AR-700 airborne/mobile instrumentation recorder . 701 
Amstar Electronic Group 
SM-6000 audio data switching unit.................. 523 
5050 vhf/uhf multi-receiver monitoring system...... 533 
9036 vht/uhf scanning receiver.............sccceeees 533 
AN/COM Electronics 
AM-4677B rf power amplifier................00e cess 108 
Andrea Radio Corp 
A81-78 (AM-1965F/AIC-18) audio frequency 

AMBUMST tergae Piven cite ee keto aoeaare tina cin lees O95 
A301-11 intercommunication system control ....... BI8) 
AG41-4/5 in-line ampiifielS vi... ..-000.. ce cse coca ene rols)e) 
AM-476C/AIC-10 (Andrea A61-14A) amplifier....... 595 
AM-1964F/AIC (Andrea A81-77) audio frequency 

Glin Clie ie eatacttt den Caslesseacet 5 oceans Rae Ee 596 
C823A/AIC-10 (Andrea A61-1) interphone control.. 596 
C824A/AIC-10 control panel (Andrea A61-2)........ 596 
C825A/AIC-10 control panel (Andrea A61-3)........ 596 
C826/AIC-10 (Andrea A61-4) control panel ......... 596 
C2014/AIC-18 intercom set control (Andrea A81-3). 596 
C-2105A/AIC-18 (Andrea A81-34-1, A8 1-93) 

INTSTCOMIStANONiGm nek aitoee ecw seee as rene 596 
C-2106A/AIC-18 (Andrea A81-13-1) intercom set 

(LOYAL TAG! ren aacin oh SORTEOREL CES At Raabe ete era ooc enter 597 
C-2323A/AIC (Andrea A81-59) monitor panel....... 597 
C-2645()AIC-14 voice operated relay module....... 597 
C-3942(D)/AIC-18 (Andrea A81-52) intercom set 

COMMON cctrae pairs uae ata anaamias acta me eee e 597 
C-3943(P)/AIC (Andrea A81-53) monitor panel..... 597 
C-6533/ARC intercom system control (Andrea 

‘ASO 1cd) erantcee inital? davies aonnlh dusk pected , tReOOT 
C-6567/AIC-25 (Andrea A81-87) intercom set 

SCM esos oe ces invere Seatac pcre lords w sie AS GEA o 597 


C-6624/AIC-25 (Andrea A81-48, A81-90) intercom 
StAlOMim se aeneeer ee eee ue eu ee 

C-8157()/ARC (Andrea A647) control indicator. 

LS-184A/AIC-10 dynamic loudspeaker (Andrea 


Andrew Corporation, Orland Park, Illinois 
(AAGINE VET AYE Baehose ont coke oabneeee tc ‘ 
747CB antenna. . ee eat 
747CD series transportable antennas... 

747CD-2 antenna 
WAT GOS, amtSMnia arcmutenein a ere rear 
(AT ED=/-antenmatsaatenncaumenmeceateae 
VATED =OAntGikia precede ct sear 


1703 series hf log-periodic antennas........... 
1765 hf broadband dipole antennas............... 
l7GS-20lamtenmals..an avenger ste ssn ourar eee Cre 
GS-2 lranteMmiiaienacracdasue. cette raster meiner 
i WASISE Aa Talla ae Umea portant Raeoninn aria died ccc 
ISOCAM nine tae Doreen te ae aMeett non hobea aes 
TWAS OW RCI AINE bet deanconaroaahoanaaant saan: - 
1794 series monocone hf antennas ............... : 
2001 series elliptically polarised broadband 
ANMTSIAMASK sestenectnaclhte tes asvaein a tarce cine scene ee 
2004 log periodic hf antennas.................. 
2701 series log-periodic hf antennas........ 
2702 series log-periodic hf antennas........... 
2726 series log-periodic hf antennas........... 
2731 series rotable log-periodic antennas 
2753 series conical monopole antennas............ 
3000 series spira-cone broadband multi-mode 
LIIUGTAITIEL Ca, Rakes ara tro nian ciate er ae-aeiemet ere Bee 
3065 series omni-directional transportable antenna 
4094 series omni-directional transportable antenna 
CQS-100 channel quality sounder................... 
SSL-100 high frequency direction finder ............ 
Type 55070 airborne antenna . 
Type 57756 airborne antenna . Va iesmerkealt 
Type 63305A-5 bililar helical antenna . 
Type 63705 parabolic grid antenna................. 
Type 103730 parabolic antenna......... ae 
ype 103731 parabolic:antennal-..2.......2e-.-..- 
Type 171290 tactical earth station antenna 


Anritsu Electric Co Ltd 
JMTC-T12 telephone exchange ............. ; 


Antenna Products Corp, Mineral Wells, Texas 
CMV-230 omni-directional monopole ....... 
CMV-330 omni-directional monopole .......... 
CMV-430 omni-directional monopole.......... 
DC-30/2250 aviation antennas ................ 
DPV-33/40 collinear aviation antennas ...... 
LPH-1 rotatable horizontal log-periodic 
AMTEMIMNGA, ciccicte em. vanes sa itis 
LPH-24/30 rotatable log- periodic antennas: : 
LPH-89 log-periodic antenna... ; hee 
LPM-28/3030 vhf log-periodic antennas . ait aa 
Manual and pneumatic telescopic masts . 
R-303 half rhombic antenna. ; 
SPR-230 log-periodic spiral antenna. 
SPR-330 log-periodic spiral antenna.. 
TS=16iremote: tuners... 5... .meeneeenaver ; 
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Antenna Products Ltd, eee metre oe hl 


Combat 1 manpack antenna. 

Combat 2 manpack antenna. 

J fed base station antenna......... 

Mobile antenna system ........ Pasieis 

MU wideband matching unit............ 

Travelling wave dipole .............ec eee 

Unimatch antennas... 

V150 wideband vertical antennas .... 

Varimatch antenna matching unit. 

WB 20/90 wideband antenna....... 

XWBDA series wide-band and broadband 
AMMOMMNAS an aere cowencins Morte lckratne st etait 


Antenna Technologies 
1100 series carbon/glass composite masts . 
2101 series position fixing antennas... 
2102 series non-directional beacon antennas. 
Light telescopic masts . 
Type 1500 telescopic mast. Gr 
Type 2202 transportable broadband ht 
dipole . “sews tony 
Type.2205 tactical ht antenna ; 
Type 2205 vhf tactical omni- -directional. 
ANTACID: in eas Ree trek Rate SR 
Type 2209 vhf sloping V antenna. Sits 
Type 2210 omni-directional conical hf antenna 
Type 2211 omni-directional leg spiral hf 
antenna 
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611, 


611, 
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774 INDEXES/Manufacturers/A—C 
Type 2303 vhf tactical log periodic antenna ........ 612 
Thy He2303-01 antenna aasdee ac eec ee ae ee a 664 
MY OE!ZSOS"O2 ANCA Ay vitae dene tecweriemni emt nce 665 


Type 2303-03 antenna........ Pre eenss Peaches 665 


EYpe'2303-04 anteninar. on. wececmacepmetes tar coin tee 665 
Iype'230Ssi Aantenmalsndep steers es ore 665 
NyPe:2303-12 AntemMa: cern neuter ee snc teeter 665 
ANT Nachrichtentechnik GmbH 
ANTSEC family of security equipment............... 487 
CPA Z00lseriesantemmass, « aaqiuccre.atasseecwenn cur 603 
CTA 204:aniten Maite. a thimoatar’ ecktebmerieerin sate 663 
CTA 209 antenna..... Pe erreatanighin) wast tiaee 663 
CTAZTBIARIGHING. «ccs ages cc teres nireininee oe ea earn eee 663 
CTA 250M Antenna xicnsoamaatins etccorie sens tate et 663 
(Gil Ws OB sire (anieinlacwapemceeee Goueemeane coe hia ieOOS 
CTM 200 radio relay systeM.......:....0ceecceeenens 218 
GXW100- DIVES digitaliswitehitesterr sem. ence. eee 366 
DX 15-60 delta multiplex system ................0005, 366 
Fibre-optic cable and connector for mobile 

GPSKAUOMS 2 Airs: chem acre eeapaen CaN ea toni ee Rites et 686 
EMiZO0iradiorelay SVSICII en easanatnt eerie eee ee 219 
FM 15000 radio relay sySteM.......... ccs cece sees PANS) 
FS-MUX 5-15 TTY MmUlti@lex Wilt. 2... cece ee etc eu oes 417 
NATO hf communications network..............0... 718 
OPPZE/FopticalicommectorSmn nc as me eras arcs 687 
Telekrypt family of high-security encryption 

SGU MMOMESH Rs =a, now nine wet tan eo avantansirdlese, stareke arcane 489 
TMMXc4 SOIMMUTTIEXGSY STERIL je inseteiousea get asctaehiesientstende 368 
WT-FM E1 inband telegraph equipment ............ 369 
Applicazioni Radio Elettroniche SpA 
21M24-3500 MICFOWAVEMAGIO +. 5... one coe came ewan 222 
2TM1500M radio link equipment...................0, 222 
2TM400M radio link equipment.................. es 222 
4TP1500 troposcatter equipment.................08. 223 
ARE transportable/mobile tropospheric scatter 

HS TIA GVELT SE. ape stars ego snageicket ciate sarees co ea Peas ake moh etes 222 
ipl sarAO aN Nicete ull Coacenenpananoors audone. Grn so oe 226 
Applied Communications, Frederick, Maryland 
SR-209/AFC receiving system................. eee 544 
SR-2020 mf/hf/vhf/uhf tactical surveillance receiver 544 
SR-2150 vhf/uhf series receivers..............0...005 544 
SR-2175 series vhf/uhf receivers...................55 545 
ARE SpA, Castellanzo 
MDi2-Midigitalidata Modem wyawve.ssatrasreese). 424 
ASELSAN Military Electronic Industries Inc 
4500 series hand-held radio .... -........ 0c cee eee eee 66 
4800 series vhf/uhf-fm mobile radio ................. 170 
6200 field teleplhOMe). sacar ate cee pas cnccn serene dive dee 384 
H220) datarteriminal sseetavr us tell ance eats ae eee 430 
PRC/VRC-4600 vhf/fm transmitter/receivers ........ 66 
SEC2401 digital encryption equipment.............. Sila 
Astronautics Corp of America 
Standard remote terminal... .c1acen.ss sacmageense ess 477 
Tempest keyboard visual display terminal .......... 480 
AT&T Federal Systems 
AN/WYS=2' Signal; OrOCESSON.. eeraas heer eee 283 
Atacs Corporation 
AN/TRC-145(V)D-S battalion command centre-radio 

tenminall Set... 2cccewR al her Rtyatiayn eee 116 
Audio Pack Sound Systems 
Man portable public address system................ 703 
Augusta, Milan 
CATRIN field communication systems............... alg 
Autophon AG 
SE-20 portable transceiver.............0.cc cece e esas 169 
Aydin Computer Systems 
5216-M colour graphic display generator........... 447 
Aydin Corp 
GCA 1000 series ground-to-air radios............... 193 


Aydin Microwave Division 
4PSK digital microwave radio (AMLD4 series 1.7 to 15.3 


GIAZ) «sas Haeee ne TR em ae, ee ate 233 
16 QAM digital microwave radio (AMLD 16 series 

TT-1O 22IGAZ) IE ee tee te ene ae ere ee 233 
1502 high-power troposcatter amplifier............. 233 
1503 troposcatter/amplitien ay.nieee.csaeetnee ae 234 
1514 high-power troposcatter amplifier........... . 234 
AMLA series microwave radiOS ..............0.0e000: 234 
AMLAS digital line-of-sight radio ..................8. 234 
AMM-WCDS digital multiplexes..................0005 450 
AMTA series troposcatter equipment................ 235 
AN/GRC-222 frequency agile digital microwave 

FAGIG: dee URI AR ies Ma nee ere ee 237 
AN/TRC-97() troposcatter radio.................008, 238 


AN/TXQ<-3 relay terminal ..............00000. Pe Seah 239 


Aydin Monitor Systems 


321A tunable qpsk/bpsk demodulator.............. 444 
321B tunable psk demodulator.................... .. 444 
329A tunable bpsk demodulator ..................5. 445 
S39AwCmibit'synchnomiSetacen. accesehere aster 445 
604MI data transmission test set..................... 683 
Network interface unit family ........2..c cece eee eee 472 
Aydin Systems Division 

AMTD4 wide-band tropospheric scatter radio...... 235 


AN/GRC-201 troposcatter communication system . 236 
Saudi Air Defence C? system communications 


SEOIMEMU Fees drank vanyavtnie no ange hindraveercatese re ae 724 
Turkish mobile war headquarters ................... 798 
Vehicular troposcatter terminal...................... 244 


Aydin Vector Division 


PBM=1558/datalous momitOtinaacs aac nc neceecm eee. 684 
RiLOOl aie recelVeremiimeenaeadanehennsner ene eons 197 
RilOOZ AtCireCelV Chcciretatins asreeartiar nc: cine Seer 197 
SP-900 series intelligent airborne processor........ 477 


Barkway Electronics Ltd 
1020 marine communications system ..............5 268 
Polydex 1020 series intercommunication system ... 390 


BBN Communications Corp 


C/3R tactical packet switching node................ 462 
Bell Manufacturing Co 

RITA SYSESMS eG ot ie ah peter nenttade seniak oatankerse steno ete 714 
Bendix/King 

AN/VRC-86 hf vehicle transceiver................0005 127 
AN/ARC-199 hf/ssb airborne radio set.............. 320 
AN/ARC-200 hf/ssb airborne radio set.............. 320 
KhiG50int/SsbitranSG@Wen canenseaecameeeeescee sees 327 
KTR S08 vintithanscelvetiommcamame tas ttn etre ne 328 
KY ASG: viniitkansceWereresmer sca ssn sete eee ates: 328 
Bero Divisione Elettronica 

NA2Z {bse vint/tin)thanSCeIvelr 2a. seca. bose ulate a yele 40 
NA21Sivit/fimtranscCeivetirraen tttec-cnetneene cee 41 
NA250 series vhf/fm transceivers .............0..000e 42 
PRE vhit/timitranSGeiveler anraenapetsannmene enn 40 
SV82 (SV82a) secure voice SySteM ..............0 08. 500 


Boeing Aerospace Co 
E-4B Airborne'Command POst....5...0.00.-..000-- 745 


Bofors Aerotronics AB 


AMR 345 vhf/uhf transceiver................-...02555 302 
AMR 346 viniulficomtrollunitess.sssse.assesne eee cece 302 
AMR347 channeliselectOn -..h.e..nsseeeu6 aoe stan 303 
AMR750 vhf/uhf shipborne transmitter/receiver 

SYSUSMM aac tosis bh ap ache ae pa aaa ieee eee ees 267 


BR Communications 
3300 series time- and tone-diversity radio-teleprinter 


FMOGSINS.. Ae eitcate cine srncsanccaauaneite Seer elu ecate taser ee 446 
6028 'series time-diversily MOCeM.......0..4001+.- +. 448 
6029C full duplex, time-diversity 

encoder-decoder/MoOdem ............2+:2:se0re0es 448 
6048 ruggedised time- and tone-diversity modem.. 448 
6O/SS'airbornemedennic svaweedesnne oie entaeaieee oe 448 
6078 airborneimodemiz. dv ccancnesessacssen enna 448 
6088 time-diversity data modem..................... 449 
AN/TRQ-35 (V) tactical frequency management 

SY SUG cecren, soomreraesteuised mane ne aren RSE mre ate eee) 118 
AN/TRQ-35(V)-2 tactical frequency management 

SVSTGMM wccarrevan matic rosie peel ete vere 118 
AN/URQ-39(V) chirpsounder hf frequency management 

FOCOIWOR ci tacts cas Rpadintaieale rien aE enter eer 323 
BR3410 traffic controller system...................- 461 
BR 7057 fast tuning automatic antenna coupler.... 628 


British Aerospace Dynamics Group, Bracknell 

Division 

Distributed message processing system (DIMPS)... 269 

Multi-processor message switching, preparation and 
GISTHIS LUO MISVSICIE nee tee nee eReReeReeree ere 272, 389 


British Aerospace Dynamics Group, Bristol Division 


ANG! iP MOLCKES:a seam aatd herein ent AL ee eee eee 613 
ANG InihOlcheSwawuhstanavehuhen secon neta cated 613 
AN13:Aiinotchess45;.h.cemdepacaheeter er aimee were: 613 
ANG: HiNOtChes.nneeite tke shames team: eerie ene 613 
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DM CNI14 vhf/uhf/L-band antenna system.... 635, 669 
DM CNI22 swept-back antenna . siavtenh OGD, 669 
DMIGNI2Z4 antennal. con: os acho Sera eee anne 669 
DM CNI24 series vhf/uhf/l-band antenna........... 635 
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Dowty Electronics Ltd 
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MD=1098 cfinuimOGeminnm. circ cones macshitoame era 468 
Single Gard VOCOCEISi a. tne warner a-nesen earn 623 


E-Systems, ECI Division, St Petersburg, Florida 


96 ulhfipoweralmplifieteccnen.a: neous ctueth arene 181 
1020M multi-channel vhf/uhf ground-to-air voice 
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Satellite parametric amplifiers ....................... 357 
ECI Telecom Ltd 
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NSSOUTMMCC INGE A daaiinceentnia.  cscriadenin stapes 171 
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Microwave/Line of sight antennas .................. 604 
‘Troposcatterantennas: 05, civaeer seen ser checee wernt 604 
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ATC-4954/AM air traffic control system ............. 691 
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information transmission system ..............000: 288 
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RWI OUP AFANSCOIVER: sa ssisre sian s attyuatete aero ee 291 
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Electrospace Systems Inc 
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32A-2A broadband hf antenna................. 636, 669 
32A-3 transportable broadband antenna........... 636 
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53A-10 omni-directional ground-to-air antenna.... 637 
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Tempest multi-line telephone.....................255 523 
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Deltalink tactical radio link (NSL8B)................. 227 
Deltamobile tactical trunk communications system 722 
Deltamux intelligent subscriber access unit......... 378 
Minimux 12-channel tactical multiplexer ............ 379 
NL106 15GHz digital microwave radio links......... 231 
NL 134 15GHz digital microwave radio links ........ 231 
PL-70/ZAG mobile radio link and multiplexer....... 227 
TP-6N field telephone Set ..............sseseseeseeeee 379 
Elektro Spezial 
MCS 2000 communication system.................5. 366 
Elettronica SpA 
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SP-270 fsk converter/comparator ............0...005 694 
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SoH Ip OO TSKMNOGSM is ereie retina cesta ks sara Acwhrcanine sw 426 
SP-1212 vhf/uhf voice and data airborne spread 
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SR-1090 vif/If/mf/hf-ssb analysis and interception 

RECOM CIPSY SCCM isn crhuvsauteh animes vin telaetoie aise stun ee 932 
SR-1126 vhf/uhf search receiver system............. 532 
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SRT-112/A hf/ssb transceiver.............00.0e eee 49 
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SRT-170/EB 100-watt airborne hf/ssb transceiver 
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SRT-470C-MM-1 hf/ssb transceiver ..............-.. 261 
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SRT-653 10-watt vhf/uhf airborne transceiver 

SV SCI Werats Men teen Aten te tree Ts we inch won 301 
SRT-674/TLD-A 400-watt hf/ssb transceiver ........ 262 
ST-674/M 400-watt hf/ssb transmitter ............... 262 
ST-675/DM hf/ssb remotely controllable 400-watt 

FLAMISITITLST Amen erate es made me ee teins een. Sone 262 
ST-678 remotely controllable 400-watt hf transmitter 

SV SIOMMERE Sever ste editetOh eNotes cwcte rie ave erase rigieiarege tines 263 
Shad OPS M/SSHYTRANSIMIS pe ce utente ets cee ecrn eater aa 263 
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ST-10002/D hf/ssb 10kW transmitter ................ 166 
TD-8101 link es data terminal set.................... 427 
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701 SP amplified loudspeaker ..................000- 587 
HP-63A amplifier loudspeaker...............eeeeeeee 587 
Intercom system for armoured fighting vehicles .... 587 
TM-307 multiplexed telephone system............... 363 
Elta Electronic Industries Ltd 
ARCATA WHT racic pene apres rg twas nace ayia eee 295 
EL/K-1004/101 eecm communication set ........... 497 
EL/K-1150 digitally-controlled vhf/uhf receiver. ..... 163 
EL/K-1160 digitally-controlled hf receiver ........... 163 
EL/K-1250 vhf/uhf Comint receiver.................. 529 
BIMIKeaii7 1ivOGennhvint tedlio tren Mier niosreun ch dx banat 296 
EL/K-1850 microwave data link...................... 220 


EL/K-7001 tactical communication system.......... 568 
EL/K-7010 tactical communication jamming 

SY SUS ITVS I arenas cit tres akelars htleta braveltcopalins PARE acai aretw Balas 569 
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EL/K-7032 airborne comint system.................. 530 
EL/K-7035 all-platform comint system............... 530 
EL/K-7050 tactical communications ew system..... 530 
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EL/S-8812 tactical intelligence video 
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ML/101 spread spectrum modem ................... 497 
Emerson Electric Co 
AM-1780A audio frequency amplifier................ 393 
AN/VIC-4 (FISTV) intercommunication system...... 400 
Armoured vehicle intercommunication system 

(AVIGS) yee Meeeiosteh, Shite der 528s ances SRW 400 
Ericsson Radio Systems, Stockholm 
Advanced display terminal (ADT) .................05 429 
ARQ 305 communications processor ............... 429 
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CD 225 data crypto equipment...............-..0.+: 502 
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ConTact 401A frequency hopping radio relay...... 228 
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LU470 fibre optic transmission system .............. 381 
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SR 320 speech ciphering equipment................ 502 
StarCom combat net radio system ................05 63 
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Evershed and Vignoles Ltd 
Harness box test set for Clansman.................. 680 
Harness installation test set (Clansman)............ 681 
Test set for Clansman interconnecting box radio 
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Eyring Research 
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ELPA hf wide band antenna.................... 637, 670 
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FACE Standard SpA 
FBA-50/T high-speed data terminal................. 424 
Fairchild Weston Systems Inc 
AN/GLQ-3B communication countermeasures set. 573 
AN/TLQ-17A countermeasures set.................. 538 
AN/VLQ-5(V)1 comfy sword Ill ecm/eccm set ....... 575 
Artillery delivered expendable jammer............... S75 
Communication electronic warfare systems 
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Eomipayload packagesmenttaemam an aete crease er 576 
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lP-PurcalliancicomtrolUniti a,c) erences eae anne 211 
(ONO eyre aa) OU) Gena ayn as Ane Ge oe cteceie ten 408 
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RR=6ipottable reCeiven wera. «pas nce as garetts ates ares 147 
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Ru-1/1 portable transceiver Set......i..0..snce0s. 00 148 
Ru-3 portable vhf transceiver set ...............0006: 148 
Ru-30 transportable transceiver ..........0.0...0.00- 149 
RVP-33 portable vhf transceiver ..............0.. eee 758 
Stationary interphone unit IF 11 + 4/M............. 408 
UK-15 controller and retranslator ................... 211 
Fenghuo National Radio Factory 
4XJD-1 vhf/fm radiotelephone....................04 151 
Ferranti Computer Systems Ltd 
Adaptive MIL-STD-1553B products.................. 432 
Data link processing system (DLPS) ................ 435 
LinkdiidatastermimaliSetys... cvs iccdeanan samen ane cnaree 437 
Serial signalling system (S-cubed);..........-....... 442 
Tactical data link processing systems (TDLPS)..... 443 
Ferranti Electronics Ltd, Stockport, Cheshire 
MANSAT portable SATCOM terminal................ 335 
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LOH ella svreross erartatan tance te rerun t are natstste ee aa, atts 337 
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FM-607 dial telephone through fibre optic cable 688 
MIL-1 military fibre optic cable....................... 688 
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2200 dual main multiplexer .............:0e0eersevsee 446 
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SH quick reaction @nteNMas Avacaws verses tee 637 
Frederick Electronics Corp 
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MCM-680A morse code modem..................... 467 
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J/FRQ-3 multiplex communications equipment..... 226 
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JMTC-T20 electronic exchange number 2.......... 376 
Garrett Manufacturing Ltd 
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SURViValiraghOlSet(SRS)Niarwn. eteeenereeeeenn ss ier 286 


GE Automated Systems 

AN/TSQ-130(V)-1 all source analysis system/sigint-ew 
sub-system (corps) (ASAS/SEWS(C)) ............. 538 

AN/TSQ-130(V)-2 technical control and analysis centers 


(eivision) (MCA GC(D)) eeeeraentn eter cerees rears ae 538 
AN/TSW-7A transportable air traffic control tower.. 700 
GEC Avionics Ltd, Basildon, Essex 
AD120 vhf communication system................... 304 
ADISO\Voice CONGITIOMING! UMitain.y...easerenes ven ve 305 
AD950 low-cost anti-jam (LCAu) system ............ 304 
AD3400 multimode airborne vhf/uhf system ........ 305 
AD3500 ecm-resistant radio ..........00.:enee eee eee 305 
ASD 2000 communications management unit...... 305 
Communications navigation interface unit (CNIU) . 307 
Digital communications control system (CCS)..... 307 
EH101 helicopter communication system........... 307 
Link 11 data terminal set and controller............. 308 
Secure speech isystemupecwe weirs paren era 310 
GEC Telecommunications Ltd 
MX series military circuit switches............... 390 
General Instrument Corp 
AN/WQC-2A sonar communication set............. 283 
Genicom 
Serial impact printers.................+ ‘iara ee ineinee WA TAL 
Gold Star Electric Co Ltd 
GRi-SO radiorSe., ccouraunaunenaeo valitaus eee nor 52 
K-AN/TCC-7 telephone carrier system .............. 376 
KS-390 SHENK. ais erateatreid tiie ees Aateeeee aer ae 
K-TCC-15 delta mux transmission equipment ...... 377 
K-TCC-16 line terminating unit .................065 Seared 
K-TCC-17 unattended repeater...................5 ne SHAS 


PRESSKitteldiradio:Setera: i etensnswerecn/atet aces . 54 


SB-3090 tactical switchboard................... Prec as 
SB-6090 tactical switchboard......................0. 377 
TIRC-31K radio terminal set .....5..6..:c00ceeneeeeeee 52 
TF Occ Sleeve OMS EWASELS ocean gunn oonce ne ace tere f 52 
Gould Inc 

CV-3510A/UG signal data converter ............ e462 
Graseby Dynamics Ltd 

Graseby personal locator beacon................005 697 
Gretag Ltd 

Gretacoder 220 secure voice terminal...... seleprers 506 
Gretacoder 505 on/off-line telex cipher unit... 507 
Gretacoder 511 on-line encryption system.......... 507 
Gretacoder 517 encryption unit..................000, 507 
Gretacoder 518 encryption unit..................05 508 
Gretacoder 601 bulk encryption device 508 
Gretacoder 805 off-line encryption system........ 508 
SP 300 GCA cipher teleprinter ..........0..00e cee ees 509 
GTE,.Stamford, Connecticut 

OSCAR optical communications project............ 689 
GTE Government Systems Corp, Mountain View, 
California 

AN/MLQ-34 TACJAM system .........005.000020 ee 573 
AN/JWIEQ=4.esmi system amine arenes. aS 539 


778 INDEXES/Manufacturers/G—| 
AN/WLR-6(V) radio receiving system................ 539 
Dragonfly airborne C°CM system...............00 08 325 
JOIOOVAMMING SYSTSIN seen’ oe Moeenmableeeeinn deen « 577 
Magic Mast quick erecting antenna mast........... 637 
VS-9000 voice'storage’system’.: 1.0.0.0... 705 


GTE Government Systems Corp, Needham Heights, 
Massachusetts 


AN/ACQ-5 data terminal set ............. 0.2. cece eens 450 
AN/SRC-47(V) flight deck communication system.. 280 
AN/TAC-2 tactical generic cable replacement...... 396 
ANZTTG=39ANCInCUITSWItC hina eases sete taste Ateneo 397 
AN/TYC-39 message SWItCh ..........--.0 eee eens 399 
AN/TYC-89 single-shelter message switch.......... 398 
AN/USQ-83 data terminal set.............6...6.00 ee 460 
AN/WLR-8 microwave receiving system............. 240 
CV-3832 (XN-1)/U multiple rate voice terminal...... 400 
Dataradaptenis Naraeches a: cee conte aitatimce eu tinsra 400 


DELTACS army corps tactical communications 
SVSTOMNT ncgeis cio kecpesahe We ta sasccea eae athe eRe ee tere ee 72) 
GTE/TTC-41 automatic tactical telephone switch... 401 


Eimeeiaamlin tei Kolaninnkere tle ntcnoceniacesnage sear carocs 401 
MD-1208/G digital troposcatter modem............. 240 
MILTEX automatic tactical circuit switch............ Sith 
Mobile subscriber equipment (MSE)..............5.. 747 
Modular tactical communication centre (MTCC)... 470 
SB-3614 tactical switchboard family................. 403 
Smaill.digital’switchi(SDS) Waters. ceeeeeee eens: es 404 
System trainer and exercise module (STEM)........ 704 
Universal modem assembly... ..........ee ences eee es 406 
GTE Sylvania 
AN/TSQ-112 tactical emitter location and identification 
SVStSM(MAGELIS iva5 ae rnpetcne een eee eee 560 


HAL Communications Corporation 
STESOOO; hifimodenn seers. eee eee bene cee ee 477 


Hankow Radio Factory 


JXD-3 vhf radiotelephone system.................... 151 
JXD-24 hand-held radiotelephone .................. 152 
Harris Corp, Melbourne, Florida 
SAHABIMOGS Minn vasceatsecee ae ve reee eee ee eee eens 447 
5238/AVA 16 kbits/s Vinson AUTOVON terminal.... 447 
Adaptive multi-function airborne antenna.......... 638 
AN/ASW-27 digital data communications set....... 452 
AN/GSC-52 state-of-the-art medium terminal 

RAMI) A ctent tmety SEACMD atin sete ote oe once ee fewer 344 
AN/TSC-85 tactical shf satellite terminal ............ 347 
AN/TSC-93 tactical shf satellite terminal ............ 347 
AS-3199/TSC light terminal antenna ................ 638 
Modular Integrated Communications and Navigation 

System (MICNS) (AN/USQ-86(V))................2. 747 
Quick reaction satellite antenna group 

(QRSAG)Re dtas.« sea qc eee tee eee oe eee 638, 670 
Harris Corp, RF Communications Division 
AN/FRC-176(V) radio communications system..... 183 
AN/GRC-198A hf transceiver ................... cee 109 
AN/MRG=1S6iintitranSCeiWetn wanncsuse ccs ere dee noe 112 
AN/PRC-117A vhf/fm manpack transceiver......... 115 
AN/SRA-56 hf transmitting multicoupler............. 638 
AN/SRA-57 hf transmitting multicoupler............. 638 
AN/SRA-58 hf transmitting multicoupler............. 638 
AN/TRC-183(V) radio repeater system............ Seite 
AN/URC-94(V) ssb and fm transceiver .............. 122 
AN/URC-103(V)1 hf/ssb transceiver ................. 189 
AN/URC-106(V) series 125-watt hf radio set......... 124 
AN/URC-119(V) series hf radio set................... 190 
AN/URR-79(V) vif/lf/mf/hf radio receiver ............ 282 
AN/VRC-94A(V) series vhf/fm vehicle transceivers.. 128 
CROSS FOX communications network.............. 718 
Frequency hopping data re-transmission system .. 464 
MIL-3300 frequency shift terminal................... 469 
MIL-7854S vhf hand-held transceiver ............... 135 
RF-130-01 synthesized transmitter................... 198 
RF-155DR TADIL A/Link Il hf transceiver ............ 474 
RE-23o0Sint/Ssb transcelver v.cs1 sk ccc esate nies 198 
RF-280 hf/vhf tactical transceiver.................... 137 
RF-301 hf tactical transceiver..............0......... 138 
RF-350 series hf radio systems....................005 199 
RF-382 automatic antenna couplers................ 638 
RF-393 vehicular vhf antenna .................. 638, 670 
RF-398 vehicular vhf antenna .................. 638, 670 
RE-SOB-Olrahtenniadtaunc.ct- secrete een eeecmet aetna: 670 
RE“590A hf/Ssbireceiveny ccs. -cthsscvestassesuceer es 199 
RF-601A automatic antenna coupler................ 639 
RF-747 40kW hf/isb transmitter....................04 199 
RF-755 hf/isb transmitter series....................., 200 
RF-777 series command and control system........ 200 


RF-1020 hf/ssb mobile communications stations... 138 
RF-1022 hf/vhf/uhf mobile communications system 138 


REST tS0-O1hPtransmitternvete seem eaters tte 200 
RF-1310A synthesized isb exciter.................... 201 
RF-1912 transmitting dipole antennas ......... 639, 670 
RF-1912A transmitting dipole antenna......... 639, 670 
RF-1914 receiving dipole. :.0 38.0) .0.. 2 edaewe css 639, 670 
RF-1914A receiving dipole...................... 639, 670 
RF-1928/1927 broadband dipole............... 639, 670 


RE-1933: broadband dipole.....08). 0.2 b.sc.ce. bene es 639 
RF=1938-01) antennal. desceedin osatnten karen em elas sae 670 
RE-TSSSHTA antennal 2. Macacee een veunat deaite Oot 670 
RF-2320 transceiver SySteM............cce sees eens 139 
RF-2330 channelised arq system ................008, 474 
RF-2701 advanced digital tactical troposcatter 

SYSTOM tres a. ere er es na eee eee elects 242 
RF-3045L/R remote control system...............06. 139 
RF-3200 series hf ssb transceiver.................... 201 
RE-3200T transceiverec:saseseeeree ices seceee aoe eee 201 
RF-3230 linear power amplifier ...................... 201 
RF-3281 voice duty antenna coupler................ 639 
RF-3370 frequency shift keyer converter ............ 474 
RF-3466 hf data modem.......... Seay DSH 475 
RE-S4661 infidatalmodemimencrataranssise see casan ot 475 
RF-3490 digital data buffer processor............... 475 
RF-3990 secure voice unit for RF-3090, AN/PRC-117, 

or AN/VRC-94A(V) frequency hopping series 

IKANSCEIVETS Tar ee eanee crore ote heme tan ee §22 
RF-4000 series 400/100-watt hf radio set............ 139 
RF-4032 deployable tactical antenna siting kit...... 639 
RF-5000 hf/ssb digital radio system ................. 140 
RF-7100 series adaptive communication systems 

AUILOMNMIK:. eRe ectintae nic ce peace incr estas eis sere 202 
RF-7166 series adaptive hf data communications 

SYSTSMM eve Se oven ten a osnase a aaah settee mie 202 
Hasegawa Denki 
JMTC-T12 telephone exchange ......+............5- 376 
Hasler Ltd 
H80 manual telephone switchboard ................ 383 
Mev tactical multiolexerig. as dame eaeetn er kece. 64 
Tfzen 85 field telephone switchboard ............... 383 
TGZ tactical cordless teleprinter switchboard ...... 383 


Hazeltine Corp, Greenlawn, New York 


AN/PRC-118() low cost packet radio (LPR)......... 116 
ASCL advanced sonobuoy communication link radio 

fECOIVING'SCt mc ccc ae aetert ace apeaaruper aces eeuces 701 
HFSNAP steerable null antenna processor ......... 576 
Packeliiadio tact ccoee aeree toe wi eee eer eeioree 473 
MSAP multi-channel steerable null antenna 

PIOCESSOM. aaswake anne erie mste Mite Ma Ata RETR Soest Bye 
SNAP-1 steerable null antenna processor .......... 578 


Hermes Electronics Ltd 


Active crossed loop antenna ................555 599, 663 
Active single lOOP ANteNnNAa, «6.5.5. careers wee es 599, 663 
HF transmitiooprantenna:.....aeen0 sree ease 599, 663 
OE-316/TSC-99 antenna group ................ 599, 663 
Hollandse Signaalapparaten BV 
300-series hf transmitters and receivers............. 167 
DELTACS army corps tactical communications 

SYSIOM wsiss. iG ac0,< sabre ERIS eile tetera ee 721 
GRA-3686 radio remote control system ............. 54 
Message exchange device (MED). .....0 4000.00 o-- 428 
MILPACS military packet message switching 

SVSTOMMM Scteve ssc secriettrcrdaue cine eigen ctise toes 428 
MILTEX automatic tactical circuit switch............ SHE 
MTR-30 deltamux digital transmission system...... 378 
PRC/VRC4600/600 hf/vhf radio system (UNICOM) . 54 
PRC/VRC-4600 vhf/fm transmitter/receivers ........ 54 
Signaal hf eccm equipment range (SHEER) ........ 265 
Signaal integrated communication system 

(SINGOS)) 3 oc: taosctay oN eee eae 266 
SOTAS armoured vehicle intercom.................. 378 
Spider (Signaal portable infantry digital encrypted) 

fAdlO'MANDACK. «5.1. nance ew ears eee teers ee Teva 


Honeywell, Eatontown, New Jersey 
Special operation liaison communications assemblages 


(SOECA) RS vant niln an eRe En ee aerate ee 145 
Honeywell Inc, Tampa, Florida 
AN/UGC@=72 teletypewnitereteness ann. .treronen aateeite te 456 
AN/UGC-73 teletypewniter....m.ce seein deste deals 456 
AN/UGC-74A(V)3 communications terminal........ 456 
AN/UGG-74 teletypewriter..... cc ccesse eee erste cee eens 456 
AN/UGG-75 teletypewriler a... Sane. eee esce eee 456 
MERIT single subscriber terminal.................... 467 
HRB-Singer Inc 
Chief electronic combat vehicle ..................... 539 
Control and Analysis Center (CAC) software....... 540 


Hughes Aircraft Co, Fullerton, California 


AN/GRC-213 hf/ssb vehicular transceiver........... 111 
AN/MSC-46 satellite terminal ................0.0.000s 344 
AN/PRC-104 hf/ssb manpack transceiver,.......... 114 
AN/SSC-2 shipboard satellite terminal .............. 346 
AN/SSC-3 shipboard satellite terminal .............. 346 
AN/TSQ-129 position location reporting system 

(PERS) ce scien caetieacace ace tt macet a ameter 743 
AN/URQ-33(V) Joint Tactical Information Distribution 

System (JTIDS) terminal... ..........c00ess<eemes one 458 
Enhanced position location reporting system 

(EPURS) nike sadaenrisace ee Taten teem ene ny 746 
Hughes adaptive mi tadio:. 0. Wane onc mace eee: 134 


Hughes Aircraft Co, Microelectronic Systems 
Division, Irvine, California 


AN/AIC-29(V) intercommunication set .............. 393 
AN/AIC-30(V) intercommunication system.......... 393 
AN/AIC-32(V) intercommunication system.......... 393 


Hughes Aircraft Co, Space and Communications 
Group, El Segundo, California 


LEASAT communications satellite system........... 355 
Husky Computers Ltd 
Pathcalc portable analysis system .................- 698 


Hy-Gain Division of Telex Communications Inc 


1905: doubletiantemMacncan a: a-mmscmiousneccomaneds 640, 670 
TOIOAA ANtCHM eR oe eciteas 104 acesciea sali crane 640, 670 
1990AA manpack hf antenna................... 640, 670 
3026 mobile tower/trailer system..............00.000. 640 
4213 portable discone antenna ...............- 640, 670 
4331 AA broadband vhf antenna............... 640, 670 
5000 log-periodic antenna.............seese eee 641, 670 
5001 rotatable log-periodic antenna........... 641, 670 
5002 hf log-periodic antenna................... 641, 670 
5005 log-periodic antenna... .-.ccosmeeene 641, 670 
5006 rotatable log-period antenna............. 641, 670 
5018 log-periodic antenna system.............. 642, 670 
5025 transportable hf antenna system......... 642, 670 
AS-1729/VRC vhf vehicle antenna.............. 642, 670 
CM-2020 transportable hf conical monopole 

ANON. : cundhadamcn aaccene ate ame kine eee cea 642, 670 
H-4001 portable reel tape doublet.............. 642, 670 
HG-C-70 heavy-duty crank-up tower.............00. 643 
LP-1007 rotable log-periodic antenna ......... 642, 670 
LP-1017 rotatable log-periodic antenna....... 642, 670 
LP-1018 log-periodic dipole antenna .......... 642, 670 
LP-1019 planar log-periodic antenna............... 642 
LP-1112MR transportable rotatable log-periodic 

ANLEMMA onan ca aterm arsnr mses tae e eee 643, 670 
LP-1402 tactical transportable vhf log-periodic 

ANTENNAS. ananassae tence eae Gee eee 643, 670 
S-1903 multi-band doublet antenna............ 643, 670 
S-3909 tactical log-periodic antenna........... 643, 670 
S-3937 ground plane antenna.................. 643, 670 
V-4213 discone base station antenna.......... 643, 670 
V-4231 omni-directional vehicle antenna ...... 643, 670 
IFR Inc 
FM/AM-1500 service monitor .................see eee 684 
Illex Systems 
VDC 48247 voice'digitizer. 22.2). vo...) sacha aaa 524 
Ingenierie et Construction de Pylénes Professionnels 
TTH 30 telescopic pylon........... sd snl aSee ce eee .600 
INSEL 
RTM-88A vhf/fm transceiver .............cce cece sean 62 
Intech 
COM 160 vhf marine radio telephone ............... 283 
Inter Elektronik AG 
DCE-8035 cipher equipment... v..s.+ «eee eee 506 
IE-4000 cipherfax facsimilie ciphering system....... 508 


IE-8000A telex cipher equipment 
PCE-8025 portable cipher terminal 
RKG-8500 key generator is: 2.3... v. sees. oe eee 


International Telecommunications Systems 
TR series hf/ssb tramsceiver.........1:+20seseseneenes 208 


Iran Communication Industries 


SB-22/PT manual! switchboard)... ..1.)seeeeieeiee 369 
Iran Electronic Industries 

41D220 broadband vhf gain antennas.............. 605 
Goya 630 vhf/uhf/base/repeater station ............ 162 
MR-=600 reGe@ iver sis,s:it:.0ea'svns sunk uynats lerdal eal eee 163 
Payamivht tm transceiver ......-5.0+.+s. «snes eee 163 


IRET Industria Radio Elettrica Telecomunicazioni 


SpA 
Commando vhf/fm transceiver .............0.0.ee0es 38 
GRC-447/100 hf/ssb transceiver...................5. 38 
IRET vhf/fm communications system with vehicle radio 
amd intercOMmi..s:ccte:sease cuss) nea 40 
PRC-416 vhf/fm hand-carried transceiver........... 42 
PRC-436 vhf/fm transceiver. ......... ccc cece neces 43 
PRC-439 vhf/fm portable transceiver............... 43 
PRC-447 hf/ssb manpack transceiver.............. 44 
PRC-547 hf/ssb manpack transceiver.............. 44 
PRC-638 vhf/fm transCeiver.........ccssccecseneeeee 44 
PRC-677 fm manpack transceéiver.................- 44 
PRC-677A fm manpack transceiver ................ 45 
PRC-738 vhf/fm portable transceiver............... 45 
PRC-838 vhf/fm manpack transceiver.............. 45 
SV-3 portable ciphering unit.................00..e0ee 500 
VRC-447 hf/ssb mobile transceiver.................. 50 
VRC-538/B vhf/fm mobile transceiver ............... 51 
VRC-540 vhf/fm mobile transceiver.................. 51 
VRQ-109 vhf/fm transmitter/receiver................- 52 


VRQ-120 vhf/fm communication system ............ 52 


ISC Technologies Inc 

ERC-320 manpack transceiver .................0.005 128 
ERC-321 manpack transceiver ..... af Yosenen Act 129 
ERC-520 rf poweramplifier. 2......c.0 00.0108 vm deanes 129 
Iskra 

AIM aircraft interphone mixer..............000eeee ee 330 
KU-60 manual telephone switching equipment..... 407 
M-63 magneto telephone set ............0.cscen eee es 407 
M-80 magneto telephone set ............. 0. cee ee eee 407 
M-85 magneto telephone Set ................:ee eee ee 407 
MUX-PCM 30/M mobile multiplex equipment ....... 408 
PTR-100 transceiver Seri€S.............. cece eee ee eee 147 
RRS-7 radio relay equipment ........:..00c.see cece 245 
RS oiradioitelay syStemr. «a. cmnietandseeeceaer corse 245 
S| 2000 digital telephone exchanges ................ 409 
Spark frequency hopping transceiver............... 149 
TC-10 field telephone exchange.................0065 409 
Traffic 200 Wht/unt transceivers .:0.... ocewhneore einen 149 
Italtel, Societa Italiana Telecomunicazioni SpA 
CATRIN field communication system..............+. TAWA 
STE100 secure telegraph equipment................ 499 
STE103 secure telegraph equipment................ 499 
STE200 secure telegraph equipment................ 499 
SVE200 secure voice equipment...........0600cc.. 499 
ITT Aerospace/Optical Division 

AN/ARC-201 vhf/fm transceiver.......... 6.00. eee 320 
AN/GRR-23 vhf/uhf receiver (model 3101) .......... 187 
AN/GRR-24 vhf/uhf receiver (model 3102) .......... 187 
AN/GRT-21 vhf/uhf transmitter ..................008. 188 
AN/GRT-22 vhf/uhf transmitter ...................005 188 
ITT Avionics Division, Nutley, New Jersey 

Adaptive hf/vhf communication system............. 313 


ITT Corp, Fort Wayne, Indiana 
Single Channel Ground and Airborne Radio System 


VINER (SHC OATS INA aerkeetredd teeters snus starw meron je aie 144 
ITT Defense Communications Division 
Advanced narrow-band digital voice terminal 
(AIND MN) eer teres certs athe Sonemaent sajrcers 450 
AN/GRC-143 troposcatter system ................05. 236 
AN/GYC-7 unit level message switch................ 395 
AN/TTC-42 unit level circuit switch .................. 397 
SB-3865 unit level circuit switch....................8. 397 
PacucalicmoOumnmswiteh sof woos dese goves acces enees 405 
TD-1069/G time division digital multiplexer.......... 479 
705 


Voice command set (VCS) Soe en content ates: 


ITT Corporation Electro-optical Products Division 
AN/FAC-2B(V) fibre opticicommunications system. 395 


AN/FAC-83V fibre optic communications system .... 395 
HNtACtICANCADIES y Src a-ak utucieen teat eerste ors «BE 401 
PLOOOOMIDFEO BHO liNKte See ieee vs eelersiarisaus 405 


T-6670 telfox, portable, fibre optic telephone extension 


SYSTEM eee manent ats eircaer ne, cals satielslatan were san ngshersars 405 
ITT Mackay 
AN/GRC-223(V) tactical radio set.................005 111 
JASCO International Inc 
6:BWE broadband hf dipOle) nc... ssc cta sce es 643 
Helimast 15 transportable telescopic mast.......... 643 
HF 6 portable double-inverted-V hf antenna........ 644 
HF 8 antenna matching unit...................56662- 645 
HF 8 transportable hf antenna system’.............. 644 
HFS-H Antena SYSTEM. craw .gia as) vumcnaney ew ee 609, 670 
LMR self-contained audio amplifier/loudspeaker .. 598 
LP24/87T3 tactical vhf log-periodic antenna ....... 644 
LVR self-contained audio amplifier/Ioudspeaker... 598 
MainistayinmODie Masse emcee sis wate aas cme se Rec ret 644 
MK IV transportable/manpack mast................. 644 
O©DGi26/87 tactical VF GISCONE. ns. ies. eee aeee dare 644 
PM6 paramast lightweight tactical mast ............ 645 
S series mobile whip antennas...................000. 645 
WAS/TDNONG=-Wire ANENNA, ii vensccectnmemn endorses 645 
Kachina Communications Inc 
MP-25 hf/ssb manpack transceiver ................- 135 
Keren Electronica Ltd 
HFWB series linear rf amplifiers. ..............0ee eee 164 
King Radio Corp 
KHF 990 hf helicopter radio system.................. 328 
Kleinschmidt Division of SCM Corp (see SCM 
Kleinschmidt) 
AN/FGC-20 teletypewriter terminal .................. 452 
AN/FGC-21 teletypewriter terminal .................. 452 
AN/FGC-25 teletypewriter set....................0 008 453 
AN/FGC-26 teletypewriter Set...... 0... cesses cece eee 453 
AN/FGC-52 teletypewriter set...............-.00 00 eee 453 
AN/FGC-57 teletypewriter Set ............ccscee scenes 453 
AN/FGC-64 teletypewriter terminal .................. 452 
AN/FGC-66 teletypewriter terminal .................. 452 
AN/FGC-67 teletypewriter terminal .................. 452 


AN-FGC-68 teletypewriter Set............00 0c cece eae 453 
AN-FGC-70 teletypewriter set ..................00000s 453 
AN/FGC-80 teletypewriter Set............ccce eee eee 453 
AN/FGC-140 teletypewriter set................0:.008. 453 
AN/PGC-1 teletypewriter set (TT-4C/TG and 

DeTSSS 7G) Mecriee sya Race Gthaatasvscteise art eee 454 
AN/TGC-5 teletypewriter set .............cccsceee eee 455 
AN/TGC-12 teletypewriter set.....................005 455 
AN/UGC-4 teletypewriter terminal ...............0005 452 
AN/UGC-29 teletypewriter terminals................. 452 
AN/UGC-30 teletypewriter Set...............:.00ee ees 453 
TT-259/FG teletypewriter terminal................... 452 
Kobe Kogyo 
JAN/GMD-1A microwave receiver ...............0005 226 
Kokusai Denki 
JAN/GMD-1A microwave receiver .................05 226 
Kong Teletype Industrial Co Ltd 
M-32KA teletypewriter................55 perce eh tase 427 
MS2KNiteletyPeWirite tiers = srr epie tienes een eter elener 427 
Koor Systems Ltd, Petach, Tykva 
BT-3502 electromic teleprinter..........:..+000...000. 419 
BT-3502-LF dual-alphabet electronic teleprinter ... 419 
Kuk Je Telecommunication Industrial Co Ltd 
KESB=22/PT switchboard... teehetenunbre kes lie 376 
KeTA-1/Pili telephoneiseta..iccueckv ac orvece ss. 376 
KeWAs312/PT telephone: Set «sc. sne 1s oeaeh semeevecs ea SHAT 
Kurt Eichweber Prazisionsgeratewerk 
KEHA Lacom 1000 laser communicator............. 686 
Lapointe Industries Inc 
AN/APR-69 Unf FECEIVEl: cccecdenncseachegecrsee neds 314 
AN/ARC-51A uhf transmitter/receiver ............... 314 
AN/ARC-51AX uhf transmitter/receiver.............. 314 
AN/ARC-51B uhf transmitter/receiver ............... 314 
AN/ARC-51BX uhf transmitter/receiver.............. 314 
AN/ARC-73A vhf transmitter/receiver................ 314 
AN/PRC-90 emergency locator transceiver......... 322 
AN/PRicoiiadioitransmittet n.ca, cnc oes men eee sence 700 
AN/SRC-20A shipborne uhf transmitter/ receiver... 280 
LA.RI.MA.R.T SpA 
CDM 791 digital message device .................... 424 
H=l49i series headset ....,.. su eresaemains tacaamserie can 588 


SAZIOS telescOpiciMast «. saaeea eset soe eaten e 
U1S 379 Universal intercom system ................5 


Laser and Atomic Research & Development, Ruder 
Bostovic Institute, Zagvels 
LSKT-80 laser system for communication and 


TElECOMMAN Gls: zn motemtuect=. debbie peak nt 689 
Lawo Geratebau GmbH, Rastatt-Ottersdorf 
ECM/FSS209 radio interference simulator .......... 691 
Lee Telecommunications Corporation 
HTancesn fetes yre\o kel 0) 2 teenies sein orenatine saotcuctre cet attic 465 
Lehmkuhl Elektronikk A/S 
Lehmcoder mini cryptographic terminal ............ 501 
Leigh Instruments Ltd 
REMSEVS (remote control secure voice system).... 246 
SHINCOM shipboard integrated interior 

COMMMENMCATOMS!SY SUSI aenreete nesta ene tan tere 246 
Lerc 
706 series dipole antenna...................-... 600, 663 
#O8'series GipoleanteMMa..c.ccg.cen aelenecisn es 600, 663 
813 sectionable whip antenna.................. 600, 663 
814 sectionable whip antenna.................. 600, 663 
815 sectionable whip antenna.................. 600, 663 
896E series hf/vhf folding manpack antennas. 600, 663 
eseriestactioallimasisit sgcrsauc tavoneexmectcte arene ic 601 
LB-3088 AN base station antenna.............. 601, 663 
LB-3088 X base station antenna................ 601, 663 
I: B=3088: Di antemma risaanentite, becuse rocatng ete teen 663 
EB COSS Mianten Mater cc. ces acer cate cicac. sme 663 
LB-3088 series broadband vhf antennas............ 601 
MIEVESEHIESIM GSTS yen netict acre RO eee aie rt 601 
MP'series portable masts ...i..5..ssseseiiessccceees. 601 
MT series telescopic MaStS.........6....c cece ese wees 601 
WIEMiIMaStSwaateeemere aertsucmeer mata mnbane: abies cates 756 
Librascope (see Singer Co, Librascope Division) 
Litton Data Systems 
AN/PSC-2 digital communications terminal......... 454 
Brieicasetenminall:::.... terete pe blonduse as date. Maes 461 
Digital communications terminal .................... 463 
Lightweight digital command terminal.............. 466 
Modular.controlequipment: ...c.......cds aba 469 
TACLAN tactical local area network ..............5. 478 
TAOC-85 Tactical Air Operations Central 1985..... 753 


I—M/Manufacturers/INDEXES 779 


Litton Systems Inc, Amecom Division, College Park, 
Maryland 


3080 integrated communications switching system 392 
9100 linear power amplifier ...................00005 . 279 
AN/UXC-4 tactical digital facsimile .................. 582 
Ehf air-to-air communication system................ 325 
fat/UfDOWwen Daliki.. emmenatndeentes ieee. Thee Lh oO 
Quatity MOMTOnng'SVStenie ee ake cet eterclet ere ets 684 
SCT-7000 shelterised communications terminal.... 143 
LMT Radio Professionnelle 

3520 hf/ssb airborne transceiver ............. : 287 
3527 hf/ssb airborne transceiver 287 


3585 M uhf portable radio telephone transceiver .. 13 


HCO RY Me MiNchWigliGonce nqoocudni wohteanieesonracoe 363 
Dirane digital radio telephone system............... 710 
RITAISYStenn see. 2. ene os ae eta ee teinae e clelepe tetas 714 
STAR-system for tactical access to combatradio.. 13 
Telpac packet switching system..................005 363 
THOMPAC multiple services fast packet switch..... 414 
LNR Communications Inc 

Digital: comint receivers: sh; teevensess ween terete ec 540 
R70 microwave receiving system ..............5. 241 
R70/DR70 flexible microwave receiving system ..... 542 


Loral TerraCom 
LMC-400D2 series digital microwave communication 


SVSUSLM meen ean eater ee a ee ae waists udar eta 240 
TCM-600 series microwave radiO..............000005 243 
TCM-620 series microwave radiO................0005 243 
TER-102 microwave radio system ................... 248 
LTT Lignes Télégraphiques et Téléphoniques 
RIMASYSIOM: 2. rennet ocacc.cnrmaeene: eee eo) ane 714 
Lucas Bradley Electronics Ltd, London 
Adkopolemast-antennaiwnsnstecne.es ace eadets . 619, 665 
AntennaiexchangeUnit....-)auteaneel tracer: Seen 619 
Bruin-NATO interface equipment................000. 388 
FIR DASCSRIA CIE ee pet et a ae aati eee ae ok tae 619 
3M 
SSF4800 digital facsimile transceiver.............. Dw 
TSF3800 tactical secure facsimile ................... 583 
M/A Com Government Systems, San Diego, 

California 

MB=1035/A uhf dualimodem)....0.2..0......0e2eeene: 467 
MB=1094/Gtir=mod etiienmrssbe see tae ae eee eee 468 
OM t/Aati=jann tti=tO GOR eapeuselonecnreselerers ettamie oer 477 
GE McKay 

DA-100D receiving antenna ................... 646 
MacKay Communications Inc 

MSR 140 hf communications system ........... ne cO4 
MSR 1020 linear amplifien. ois 2..<cncccs seen snes 5196 
MSR'4030 antenma COUPIER ... sc... .sc0cccee seve elene 643 
MSR 4040 digital antenna coupler.................. 643 
MSR 5050ATeCeIVelnuntenmnne nett aneetomeate eae 284 
MSR 6212 power supply.......... sephelcraaciee tae Lo: 
MSR 8000ihf tramScelvere Naas cmetu ce mesenene lesen 197 
McDonnell Douglas Astronautics Co 

Lasercom laser communicator..................008. 689 
Magnavox Advanced Products and Systems Co 
OMESS (VI JUSEiMOGe MA circ tcsatatetes ap avait: 473 
Magnavox Command Systems 

MX2101 portable workstation..............-....0.... 471 
MX2107 medium screen display ........... 471 
MX2108 large screen display 472 
MX2 Til HielectroniCiOnintericsccseue cece. «ae 472 
MX2113 augmented portable workstation .... 472 
Magnavox, Deer Park, New York 

MX-2400T transportable satellite terminal........... 357 
Magnavox Electronic Systems Co, Fort Wayne, 
Indiana 

AN/GRC-206(V)3 hf/vhf/uhf transceiver... 110 
AN/PRC-113(V) manpack transceiver..... 115 
AN/PRGE=I2Z6 ViNt/Tim TAGION Ts «cpt acace sine cemaeie = 116 
AN/TRC-176 transmitter/receiver............ 117 
AN/VRC-83(V) vehicle transceiver .............. 127 
MXF=708tuhfgrouind stationc..d.-n mec. ceeseeaeess OL 
MX-800S satcom/los terminal. ................0000, Berd 


Magnavox Government & Industrial Electronics Co, 
Fort Wayne, Indiana 


AN/ARC-164 uhf transmitter/receiver....... 316 
AN/ARC-187 uhf transceiver......................... 319 
AN/ARC-195(V) vhf/am transmitter/receiver ........ 320 
AN/MSC-64 special communications system .... 112 
AN/MSC-64 uhf single-channel dama satcom 

RESUTARET CAT create vir sf bn ae shay BRO Bette dts eh ches OP 5 345 
AN/PRC-68 secure voice ancillaries................. 517 
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AN/PRC-68B vhf/fm transmitter/receiver............ 112 
AN/PRC-68(X) transmitter/receiver............0..0ee 113 
AN/PSG-2 digital message device...............0005 455 
AN/PSG-5() fire support team device................ 455 
GESR=1 200 receiver hee eens ated denote 539 
ESR-701 special-purpose receiver.............. eee 540 
ESR-801B special-purpose receiver ..............00. 540 
ESR-901 special-purpose receiver...............0 0a 540 
ESR-1701 miniature digitally tuned receiver....... 7 641 
ESR-1801 miniature digitally tuned receiver........ 541 
MX-170C spread spectrum voice modem........... 471 
MXF-711-1/PRC-113 vhf/uhf am/fm radio set....... 136 
PRC-68(X) vhf hand-held radio...................... 136 
PRC-68 (X-2)/(X-4) hand-held radios................ 137 


Magnavox Government & Industrial Electronics Co, 
Philadelphia, Pennsylvania 


AN/FTC-52 digital conferencing set...............5. 395 
AN/USQ-76(V) data terminal set (MX-512) ......... 459 
MD-1061(V) digital data modem (MX-513B)......... 468 
MX<o2Pidatacteliminalliaecescee: eerect bette ser rieiette 471 
MX-513B digital data ModeM............ cere eee 471 
MX-542 digital Voiceiterminall:..-aeewe moe ae. scene 402 
MX-5410 intelligent multiplexer/demultiplexer 

SYSTSM) 2 LEE SHS ee tet ta Deegitee lead ates 402 
MX-9331A/URC regenerative repeater .............. 521 
TA-954/TT digital non-secure voice terminal 

(NV) eee ee AR cat oe 405 


Magnavox Government Electronics Group, 
Scottsdale, Arizona 
AN/PRC-112(V) survival transceiver...............5. 115 


Magnavox Government & Industrial Electronics Co, 
Torrance, California 


AN/GXG-7A tactical facsimile. 00. on... cease ee 581 
AN/GXC-7B tactical facsimilie ....................00. 582 
AN/UXC-7 lightweight digital facsimile .............. 582 
MX-3000(V) anti-jam modem ..........0.. 2. cece eee es 521 


Marconi Communication Systems Ltd 


Falkland Islands trunk system ............c0c:eeee ees 709 
H1042 1kW self-tuning linear hf amplifier ........... 175 
H1051 1kW broadband linear amplifier ............. 175 
H1073 250/400-watt mf/hf amplifier.................. 276 
FUOS2 iat transmitter cnenercss ween ce cen mecnian amen WAS) 
ACSSiNTAAMSINTLetpeant meee crete terete ints) 
H1141 10kW linear hf amplifier ...................... 176 
H1152 10kW broadband hf amplifier................ 175 
H1211 100kW If linear amplifier ...................005 173 
H1241 50/30kW self-tuning linear hf amplifier....... 176 
H1473 automatic antenna tuning unit.......... PLN CALE 
H1542 comprehensive synthesized hf drive......... 176 
H2409 automatic preselector/postselector.......... 177 
H2542 If mf/hf synthesized isb receiver.............. 177 
H3742 transportable tropospheric scatter transmitter 

ELITUONTUG TE cars crtesks pact Ren aioe emcee Re etalon artiore 230 
AGA Ost FAMSCEIVE TS Hae veces mee eee rete talictinlonets HT 
MEFOMCOMMOMOULLZ oases ansatetlen see meth hentia eres 277 
H6702 tactical internal communications system.... 277 
H7450 tactical tropospheric scatter radio 

(eYouOl fel onto al Peer Men pent PRM ca toa on aca use cn 230 
ICS3 integrated communication system............. 730 
Magister communication control system............ 174 
Makaira tactical communication system............ 271 
MFT2 Marconi fast tuning hf communication 

EW SULTS ond tra stent chnseant aces mae aera ooo te mae me loo AS 
N2110 automatic alarm and loudspeaker watch- 

keeping receiver....... N eR ere er erent 273 
N7000 mf antenna matching unit.................... 619 
P9050 digital microwave radio....................55 232 
R1600 If umbrella antennas...........-...ce.05- 619, 665 
R1700 series log-periodic antennas............ 619, 665 
RiOtaMtennalnies aernn oss cp ace nasa aioe as cars 665 
BO Z AMS nnarennccenee olin ae oa arn tas ction cr, 665 
MiZOStantenmatan. eee eres tetera tide cree 665 
ROS ante minal texacacncateye eee coat andjisetome aectios 665 
CAO ve Clap la oaAnanei ae ros nc oakoutn Bete © Se eeTTO 665 
uAD oe TSIM act rmnt oadrac oun eea etme Bit cA Ia r ee 665 
ROZamienhaiton. 5: ade werarnetes.ccaducncammercntaree 665 
R1760 hf rotatable log-periodic antenna............ 619 
R2050 series tropospheric scatter antennas... 620, 666 
RZ0Strantennavcas series anaes chao tcets 666 
RZOSZLAINO MMA yy Aether ens co caperrterangis raion eet 666 
R2100 tactical tropospheric scatter antenna... 620, 666 
R4600 high-power hf marine band dipole 

AMGMMA a RENT. crucic here at eaeetieeraG 620, 666 
R5050 conifan antenna............ PPh idan araetnahite 620 
R5050-01T/5051-01F antenna..............c:eee eee 666 
RSOS0-02T/S051-02F antennas: cn cnc t.. cennemeeae 666 
R5050-03T/5051=0SRantenitalnesns. smiaescsiel ae 666 
R5050-04T/5051-04F antenna.................. cee 666 
R5052-02T/5053-02F antenna .............. cece eee 666 
R5052-03T/5053-03F antenna... ....5ss sede eran 666 
R5052-04T/5053-04F antenna ............... cece 666 
R5052-05T/5053-05F antenna .................06 eee 666 
R5054-02F ante nina iam sie seemed atoais oder 666 
RS5055-017,/5056-01 Rantenmantt swede th itancntote 666 
R5055-02T/5056-02F antenna ............ceseeee eee 666 
R5055-087/5056-0SF antenriaweistes dp o.k ec cobra 666 


R5058-01T/5059-01F antenna...........cc cece eee 666 
R5058-02T/5059-02F antenna................0.eea ee 666 
R5076 marine band vertically polarised mf 

Namib rellane Sats Spee eee ee ee eects 620, 666 
R5077 marine band vertically polarised mf 

WITS eae Bins Seah melee he, Aaloveee iter eietee 620, 666 
R5078 2.182 kHz vertically polarised mf 

lutririalal. 20 Las. Phone Sane oe Nee TC 620, 666 
R7OOO hfiverticalidlpoletancen:.eer seen escent 275 
R7080:Conipoleihf antenna... 00.000. ccccset cen ewe 620 
RAOBO=ONFAMTSMIMANY ren leat eects entities aire 666 
R7OB80-0Z/antenMaiasairnces navesaliton skeretern Gents 666 
R/O80-0S8 a Miennareasnsceme coment m eel crate nae 666 
R7080-04 antenna................ Rage diets eee eae 666 
RZO8O-0Sianteninaaiaeeeercsecros cee teases alent, 666 
RES00i2 5GHzZ helicalamtemmealnnnaves cece. ceases: 621 
SalVOn4mitraniSmitteieaus. ce rukecdee ven mstan eens eas 275 


Seafox integrated naval communications system... 276 
STARRNET tropospheric scatter communications 


RMGTWONK Oliiinsina aaheleeeeten otmie murt Peave seers cece e-irt 741 
Survivor 3 transmitter/receiver............. 0. cee 278 
Swordfish vhf/uhf transceiver (H4680) .............. 279 
UK/TRC471 transportable uhf radio relay equipment 

(Tif): rakes Seok an Seer eee ete eet we. 232 
United Kingdom maritime coastal communication 

systemm(WUKMAC CS) Pree meremne net natant 741 
Marconi Defence Systems Ltd 
ATES21 air transportable satellite terminal.......... 334 
Marconi mobile satelite earth terminal 

(MARMOSET) A aannuncucnnaeee ote nee etcn. so eae 335 
Martlet transportable terminal...............0ceee ane 335 
MASTER airborne satcom terminal.................. 335 
SCOT shipboard SATCOM terminal................. 338 
Marconi Espanola SA 
CRM-77 digital scrambling unit..................0005 501 
Gkb-=87 comsecrtenninalteemassamentee ese senk eee 501 
IRME fadio-wire integratorsses.eemracnet en: «odors atlas 62 
NML-84 digital encryption terminal.................. 502 
Radio:set'conirolignouip (MDC) we wrest esa 62 
RRC-77 regenerative repeater .............. cece sees 502 
Tactical VintAiMPAalmpliilerdeen encase ete neeceer et sre ee 63 


Marconi Instruments Ltd, St Albans, Hertfordshire 


893B 10-watt af power meter............00cceseee eves 676 
2005R two-tone signal source ..................00 eee 677 
2OiK7 SignaliGeneratoteasn sac. eeen nes tea eee 677 
2018A am/fm signal generator.....................-. 677 
2019A am/fm signal generator..................0...5 677 
2022A am/fm signal generator...................035. 677 
2022C am/fm signal generator ..................005: 677 
ZVSSStUfAtteMmUatOlnaee ene mentale aa cee siecle 678 
2304 series fm/am modulation meter................ 678 
2305 modulation meter........ eh ine icon 678 
233 \Ardistontion factonimetenas, «er cesses eee 678 
2ST OispectnumanalySetaenas cme nesckce eeu 678 
ZOTSMSGUEMNEY OXteNGCliaenaeeress en seen ee late 678 
2382 400MHz spectrum analyser ..................5. 679 
2440 microwave counter es esses a rett ee eeee eee 679 
2955 radio communications test set................. 679 
6500 automatic amplitude analyser ................. 679 
S920 iradioitestisyStemm\. cass sceesm cess aero . 680 
Marconi Italiana 

ART-132A airborne vhf/fm transceiver .............. 297 
ART-151 vhf/am transceiver .............ceecere eee es 298 
ASi101 service termimaliunit.:.....eueseerssr ces sea an. 424 
CATRIN field communication systems............... 717 
CHNOiidigitaliswitehWerems annette neers aaeer 373) 
Epi0Sidigitalkswitchapasaiereeete eoeeee teen tee 373 
MET Sishiiraciolikivn:ssse memes eet saetan see 223 
MESS Ght raciowink terminal ty 00r.e: ness cs. venenes 223 
MEN 95 uhf radio link terminal 22.2... .sscsdes seu. e+e 223 
MH197 uhf radio link terminal ...................... 223 
MEI2Z08ishf radio:linkwnat seecmee mene mete ores 223 
MAZOS:shitiradiosliinkynine..cssennntartente ier serie ar 223 
MH300 series tactical multi-channel radio link...... 224 
MFI 235 Minti clon lit keen aaecestertemmtn rien seta 225 
MIDAS-Mobile Integrated Digital Automatic System 717 
MT201/A field telephone delta multiplexer .......... 374 


MT201/B field termination for telephone channels . 374 
MT205 field telephone and telegraph delta 


FUMIE O XS Fp irak ae ctitasa-cfontrncaiatere ot tetera eee oe vemos 374 
MT207 field telegraph delta multiplexer ........ ene 425: 
Mir241) ‘deltaimultiplexer is. iacd-mweueeaeenter ance. te 315 
MT 245 telephone/telegraph multiplexer ............ 375 
MT 301 field telephone delta multiplexer ............ res: 
Tropomobile tactical multi-channel troposcatter 

SYSIONUAG tiasiahs argent ans ti re ind accented 226 


Marconi Secure Radio Ltd, Portsmouth 


O6S/ThantenniaieAnewcamen one cree ent ae 666 
063/2 antenna t yr ae en ac eienoe ae 666 
Broadband vhf antenna systems.................00: 621 
Claymore area communication SYSLEIM theta neta 730 
Duplex vocoder for adverse environments.......... 696 
GROSS radioirelay. 5. eee aaecn tte eee kee 229 
M-223V antenna multicoupler ................0..0 005 621 
Me253 amteniieynee meena Pe See es. bee rae 666 


M453 antenna wae. Sere ae ee ee eee 666 
Marcryp series of cryptographic equipment ........ 514 
MARDEX Marconi digital exchange ................. 389 
MIA headset’ :. 20-7020 Aaeen. eee tess) tae eee 591 
Minstrel secure radio system................cessereae 80 
Mux:983 digital multiplexer...) ..0..00.0 she ata 231 
Ptarmigan NardWwarey.c.. scsu..++ ms «nes eos ues neeee 738 
Scimitar family of secure tactical radios............. 91 
STARS 3MxX solid-state telegraph automatic routeing 
SYSTEMS s.ccwsasiare apie nt us neleine actos eee 442 
UK/VRC353 Clansman vhf/fm vehicle radio......... 102 
Unattended expendable jammer (UET) ............. 571 
VSC 330 anti-jam satellite modem................... 516 


Marconi Speech Systems 
ASR1000 airborne speech recognisers.............. 306 


Marconi Underwater Systems Ltd, Stokes Poges, 
Buckinghamshire 


639 submarine indicator buoy.................. 268, 696 
Diver communications SySteM.......... 00. cere eee ees 269 
GS711OiIMIfireCeIVver on. Mew. .ee ss. «see eee 270 
Sonobuoy receiver systemS.................0.e eee 278 


Martin Marietta Aerospace, Orlando, Florida 
AN/GSC-24(V) asynchronous time-division 


MULTIPLEXER SCT sc sman coe ae cis,n0's 5 nas sear 454 
AN/TSQ-111 communications nodal control element 

(CNGBY) wc accccbuiaacacc ers outhtet ae ee eee ee ene 396 
IMPAT (Integrated multipex, patch and test)........ 355 
ND=976/G imultiplexerncs. ances t= atte eee 479 
TD-1337(V)G multiplexer/demultiplexer ............. 479 
TD=1390/Uimultiplexen i... es acer sonata eee 479 


Martin Marietta, Littleton, Colorado 
AN/MSR-T4 countermeasures signals training set.. 574 


FASTHAT, reC@IVEr ©. dic ccc nag iene: oneal ee 541 

Multi-purpose electromagnetic environment simulator 
(MEES) Ete reset itace shee macs Sent cttaiee te tata 703 

STOFF Il standard tactical operations facility automated 
staff message processing central (ASMPC)....... 704 

Mast system AB 

Telescopic: MAStS ke cc cv acgeo ace deat Anes oe Ree 758 ~ 


Mesei Denki 


JAN/GMD-1A microwave receiver ................... 226 
MEL 
ATR/HL telegraph radio adaptor.................... 432 
BA 1190/1191 hf military radio system............... 78 
BA 1225 message and data processing system..... 388 
BA 1358/400W'hfiamplitier ..9..+-).-+ 1s. acumen - 78 
BA1370 automatic switching and routeing 

SQUIPIMENt c).F,cecces sececcrencese eas pete 432 
BA1371 automatic switching and routeing 

SQUIPMENT oss gee gods cal ttaas nue ms 2 sete eee 432 
BA1372 automatic switching and routeing 

OCUIDPMENt cos .n ecee se sees es eas ele eee 432 
BA1373 automatic switching and routeing 

CquipmMeMt., cs... sc uc F ceinot sen on 432 
BA1383 hf 100 watt amplifier system................. 78 
BA 1402 burst message terminal...................005 433 
BA 1403 patrol burst message terminal .......... Pree 6 
BA1425 message processing terminal............... 433 
BA 1728 ruggedised miniature printer............... 433 
BA 1758 narrow band secure speech system....... 511 
ICS3 message processing system................:-- 734 
UK/PRC319 hi/vif tacticaliradio.” 0. oc sess seneeee 97 
UK/VRC321 Clansman hf transmitter/ receiver 

SYSLONT. . macarencicciaet eterna tet meee 100 
UK/VRC322 Clansman hf transmitter/ receiver 

SYSLOM danties Seabiade nate: Sey ceslewa eee ee eee 101 


Meteor Communications Corporation 
MCC540 meteor burst communications terminal... 703 


A/S Mikro-electronikk 


NO/GRA-111 remote-control system .............-.. 55 
NO/PRC-111 hf/ssb manpack transceiver .......... 55 
MILCOM International Inc, Los Alamitos, California 
40BB2P8V vhf tactical fm rf power amplifier......... 105 
TB100V1-28/AC series transportable transceiver 

base stationsynrvacatieak. eaten eiate 2 eee 243 


RA Miller Industries Inc 


GOCS7=2 ViNamien tienes aktecnen eter ice tae 646, 670 
67 C-408B antennas acer ae athe htecanenn aun 646, 670 
83C1108-1 vhf/uhf airborne antenna........... 646, 670 
66046 navaliantenna:.co scented nace comin 646, 670 
66047 naval antentia Soy. ies. c.ccene erode 646, 670 


6605S inavalianteninaian. ota cece cera eeege 646, 670 


AN-104/B vhf antenna mast .................... 646, 670 
AS=124/APRiantennaig: sents cous veces ne teeneiett 646, 670 
AS-390A/SRC naval antenna................... 646, 670 
AS=1018/URGiantennam wencecaeees one eee eee 646 
AS=OO/B/GRianitentialvere ercen rites sete cients 646, 670 
AGHSO4 ariteninaeieaeeee: acer c ene 646, 670 
AS-1404/PRC-41 antenna .............. cence eee 646, 671 


AS-1729/VRC vhf antenna system.............. 646, 671 
AS-1735/SRC uhf antenna................. Ma 646 
AS=2259/GR-AFf antenna. ..c.. cece vweseen cbse 646, 671 
ATaTAA/ARG antennal emeenaetints ten Stet cene 646, 671 
AT=145B/Atuht antennae. cick ih dees cs en cies 646, 671 
AT-150/SRC naval antenna...............0. 0008 646, 671 
AT=197A/GRantemnacirces saekien iantteccaciene 646, 671 
AT-252/SRC naval antenna..........s.seee ees 646, 671 
AlEZ56AVARG antennae! ae: sensei doable 646, 671 
AT-335/ARW uhf antenna.................0e eee 646, 671 
AT-741/A omni-directional antenna................. 671 
EMU CAQUITITANTSMMAls. ie ani a eH eee ee lem tocar 646, 671 
ANEQUSIG ANISNINa es Sahel veers 646, 671 
ANEQ24/SREiPante mma ti. i teks ws ro vvewen asecnieal 646 
P= OT CHAVET AMtSI Ieee ncter tee nissan Riese 646, 671 
AT-1108/ARC vhf/uhf communications 

GUNIGIITIE So nhco aacinat tana nee nM nee tate 646, 671 
CCSF-66131 naval antenna .................... 646, 671 
CCSF-66132-A naval antenna.................. 646, 671 
Ni-OGO46 antemiial Pkeieceee ettecken waren 646, 671 
NUIECOOATPAIMNGM Mate scrote auc iste tense reonins 646, 671 
NiI-OGO9S MaValiantenna. coursscsccscaenccecess 646, 671 
OE-254/GRC omni-directional antenna........ 647, 671 
OE-303/GRC vhf inverted-V antenna........... 647, 671 
UH-408 airborne antenna....................65. 647, 671 
Uhf discone communications antenna......... 647, 671 
Mils Elektronik 
MES40/off-line’ciohemumnit.....0.....csssscc-escees see 483 
ME600 random key generator ................00. eee 483 
ME640 off-line telex cipher system................... 483 
ME800 key generator for transmission of secret 

COMMMUMICATONScaditanea sehtoriestraneteace tees 484 
ME840 off-line telex cipher system................... 484 
ME930 facsimile ciphering system................... 485 
MEA67 one time tape telex cipher system ........... 484 
Miltope Corp 
HSP-3609-212A militarised high-speed line printer. 465 
JET-150 ruggedised printer... 00... ..cc. cece eee eee 465 
PE SOSOMMeS OMEN erxervecrcpretinyosievaian sie cet ssn en tomas 467 
MIL-TERM-280 display terminal...................05. 469 
IGS MUGGEO/COMPUTCTS:. noucameieciecs  comse a eseesesece 480 
TP-1000immiature tine printer... 2... 0... .....u: saa. 481 
TP2000 militarised thermal line printers ............. 481 
MPSOOO thermallline; printer... oo. cecssccce ee ede one ens 481 
POZO SHIACIol Ghee neaenoeodbnnaricopantaadsem see 481 
Mitsubishi Denki 
JMTC-T5 electronic exchange number 2............ 376 
JMTC-T10 electronic exchange number 2.......... 376 
JMTC-T20 electronic exchange number 2.......... 376 
GE Mortley 
HD 29 series handcrank generator.................. 697 


Motorola Government Electronics Group, 
Scottsdale, Arizona 


AM-7175/URC 200-watt UHF am/fm power amplifier 109 


N/PRC-112(V) survival transceiver.............000. 
N/SSR-1 satellite signal receiving system.......... 
N/URGC-100 vhf/uhf transceiver .................0.5 
N/URG-101 vhf/uhf transceiver ................0655 
N/URC-101(V)2 tactical manpack transceiver..... 
N/URC-104 tactical manpack transceiver ......... 
N/URC-110 tactical data transceiver............... 
N/URC-111 tactical manpack transceivers........ 
M-520N/HQ uhf transceiver...........c cece eee 
ST-5B lightweight satellite terminal................. 
aC WARSI in UL)e e>.Claaereans meeeer ptoran tte eros 
D-1271 uhf dama subscriber unit.................. 


OYPrrrrrres 


Aar 


Motorola Inc 
AM-7114/BSC-1 400-watt solid-state uhf power 
ZVIMISIMRSS tote cette ce a aRRIR a; em otis ae Rarer ere ro nTtG 
F2338 interlink repeater systeM..............0...005. 
F2S40iiissbilineanamplifier chtnmedeacananmn sana 
F2408 rapid deployment packageé............-....5. 
MICOM XR hf ssb mobile transceiver................ 
SVX-1000 voice security terminal .................05. 
TACSTAR 2080 intelligent display terminal.......... 


MTK SA 
AUT-148/TRC repeater shelter................000 eee 


Nanjing Radio Factory 
SDHS-GSnH7SS NEOOIVE tere sister siarerseiawietadieyes nace «erste 
XDD3-83 nf/Ssb: thansceivetins senate senmunla rsunmenerts 


NAPCO International Inc 
CITO-270 tactical meteor burst adapter............. 
CITO-272 vhf rf power amplifier....................5. 
CITO-510 spectrum monitoring system.............. 
MAuI anti-jam ecom module ...............c cece ee ees 
MRC-134S(V) shelterised radio terminal system .... 
URM-7712 radio and module communications test 
Eiichi] mr oman cadion erie aro chen Onno tar acca anette 


NAPCO-Keystone 
AN/GRC-160 vehicle radio set ....................005 


115 


AN/PRG-77 vhf/fm manpack ...........0eccc cere eee 114 
AN/VIC-1(V) intercommunications and radio 


COMMONS Aenean cee Ss TEE eta tS 399 
ANIVRG=12'series radiorsetinn ce centers siexcttiaws sun's 125 
AN/VRC-43 to 49 series radio set .................055 125 
AN/VRC-64 vehicle radio Set.......... 0... ce cece eens 126 
NAPCO Industries Inc 
F.7A air traffic control tower module ................ 702 
Nihon Denki 
JAN/GMD-1A microwave receiver .................5. 226 
Nippon Electric Co 
JMTC-T5, electronic exchange number 2........... 376 
JMTC-T10, electronic exchange number 2.......... 376 
JMTC-T20, electronic exchange number 2.......... 376 
Nokia Industrial Automation 
MSS525 moO GIN ccc so acre marin sos ren otek 412 


Norden Systems 
Norden 54GHz omni-directional radio .............. 241 


Series 3800 millimetre wave radio................005: 242 
North Atlantic Industries 
AN/UGC-143A(V) teleprinter..................2.2.00+ 458 
Northrop 
Hummingbird digital signal analysis system ........ 541 
TURTLE secure video conferencing interface 

OG UIPOTINOME ctspsayecreyatetacters or rere ieuecnsremerantbasycstahorcinie 523 
OAR Corp 
200i portableintidtisyStem—-eceaaceenas-paesee Sete 558 
2040'portableinfidfisystemins...:-ss-ceesec-sne+ ese 559 
3045 portable vht/uhf df system ..................... 559 
4001 radio direction finder processor ............... bog) 


Ocean Technology Inc 
OTI digital voice encryption system.................. 521 


Secure satellite command link....................... 522 

Oceonics SPL Ltd 

COMSEC MX 5007 tempest protected fibre optic 
MUIUOIEXH/GISTKIOULOK ances der eee eel ce eee eee 689 

Oki Denki 

JTA-T1 portable telephone number 1............... 376 

OMERA-SEGID 

TR-AP-21A airborne uhf transceiver................. 292 

TR-AP-22A airborne uhf transceiver................. 292 

TR-AP-28A airborne vhf transceiver................. 292 


Oriental Precision Co Ltd 
G-80 series transmitters, receivers and amplifiers... 165 


KAN/GRC-142AK radio teletypewriter set ........... 427 
KAN/PRC-85K vhf/fm transceiver. .........-...se eee 53 
K-PRC-6 vhf hand-held transceiver ................. OS 
K-PRC-6A vhf hand-held transceiver................ 53 
K-UGC-80 tactical teletypewriter..................... 427 
PRC 2006 handheld transceiver .............00e eure 45 
UGC-80A(V)K communications teleprinter.......... 427 
Orion Radio and Electrical Works 

RAT IMIS COVE Imagenes aiesetpace serie ee ee tase 162 
PG Electronics 

AOS? viframtenmalCOuUplen , cccncss. cee eras aos cama a 599 
RMO01 hf receiver multicoupler................. 246, 599 
RMO61 receiver multicoupler.................+5. 247, 600 
RMO99 receiver multicoupler....................2.00. 600 
RM series hf and vhf receiver multicouplers......... 150 
NV Philips & MBLE Associated SA 

BR 500 hf/ssb transceiver systemM...........0.0..000: 2 
MB=600 data moe Merce exseeteuertns dorcadiaca 410 
PRC/VRC-600 hf/ssb transceiver system............ 2 
PRC/VRC 2000 hf manpack transceiver (Callpac).. 5 
Series 690 hf/ssb transceivers ...............ceeeee ee 150 
Philips Kommunikations Industrie AG 

MKS200 digital switching system .................... 367 
Tempest military teleprinters 0.6.0.6... senses eee neees 418 
Philips Radio Communication Systems Ltd 

FMS900 vhf/uhf radiotelephones .............0. esses 173 
Mascoroontrol/syStemSircmpmesnerdsnesdateensieteds-.s Hate 
PEXipontable pocketiomeSieipmsenarags eae dhanetras 178 
PRESS portable POCkKetlones rit. orc dtviii an carnsaret 178 
Philips TMC, Glasgow 

1705 field telephone nemeniawn anitietosnmniewbaneal 388 
Philips Usfa BV, Eindhoven 

Dacolex 15 on-line crypto equipment ............... 500 
UA8257 dacolex link encryption equipment......... 500 
UA S295 SHONE DUTSULEHIMIMGL: dh. >< cus cbiemetreeres oem 428 


M—R/Manufacturers/INDEXES 781 
UA 8295 short burst terminal...................... 428 
UA 8296 hand-held patrol terminal.... Mpeatche. vas 
UA 8328 digital wide-band secure terminal (DWBST 

19) Senos Rete Aad, ARE bE eR 429 


C. Plath GmbH 
1160 automatic vhf df-systeM.........ccscceee esse ees 551 


PS 74 mobile and stationary df system.............. 553 
SEP: S200 direction’ ticle teeny tress rrme ie lor eaaes ae 554 
Plessey Avionics and Communications, Havant, 
Hampshire 

PTR 1721 vhf/uhf airborne transmitter/receiver..... 308 
PTR 1741 vhf/am airborne transceiver .............. 309 
PTR 1751 airborne uhf/am transceiver.............. 310 
Plessey Co pic, Weybridge, Surrey 

MRT1201 multi role terminal .................. 440 
MR12510 multi role'terminal/c0c0.c.csesses cose cs 309 
Plessey Defence Systems, Christchurch, Dorset 
IGORSTICS RAG ace ale collie PANO TaR aE ee se 436 
MRS 3250 message switching system............... 439 
WWM Ste ERSVEShE lt tacoma s idkor con enoadsooupeates ata 735 
Plessey satellite earth stations....................0.- 337 
Rianmigamiiiandwarereeene. teneeetcneacat ss aeeeen Or 
Wavell automatic data-processing system.......... 741 
Plessey Marine, Newport, Gwent 

Shiptalk internal communication system.......... 391 
Plessey Military Communications, Havant, 

Hampshire 

PRS 2280 Iifireceiving'system.. 0.0. c...-42sos0e ease 178 


Plessey Military Communications, Ilford, Essex 
Clansman mounted vhf antennas................... 621 
Clansman vhf antennas heavy-duty ground-mounted 


MMOMO POISE nace ton reiterate oan eee eRe 666 
Conversion kit: ground spike to elevated antenna.. 666 
Ground spike antenna.................00000 ee 666 
Heavy-duty ground-mounted monopole............ 666 
AVETLESE ANLSMMAs ....ccscyarcieamo ee mene ee etme tseemteeis ae 666 
PRC320/1 hf/ssb manpack transceiver ............. 98 
PRC420 command hf transceiver.................... 81 
PRS 1120 multi-beam hf receiving antenna system. 621 
PRS 2220 hf direction finding system............. 557 
PRS 3800 communications ew receivers ........... 534 
PRS 3810 unattended expendable jammer ......... 570 
PIRS49 vat imsquadinadiOnessc.wse.---eacerne. 4 85 
PTR3411 groundsat vhf/fm radio system........... 86 
PTR5546 hand portable transceiver................, 86 
PV 1416\vehicle antennasystem................ 622, 666 
PV 1418 elevated wide-band antenna (Clansman). 622 
PV 1425 vehicle antenna system................ 622, 666 
PV 1640 series digital message terminals ........... 440 


PV 2413 universal interference cancelling equipment 
(IGE) oxi tteieta send. bonita darts DERE 

PVS1430 (PTR1430) vhf/fm transceiver.............. 87 

PVS1730 (Royal Navy type 1208) series multi-channel 


vhf/uhf and uhf communications system ......... 273 
PVS1760 vhf and uhf shipborne and ground 
COommuUniCation:sySteme. sees eee eee 273 


PVS1850 vhf/fm pouch radio (Smalltalk) .......... R Rey 
PVS2410 vhf/fm manpack/vehicle radio 


(Supe titallt) i stastagurseben taunts that easier cence 87 
PVS2450 vhf/fm vehicle transceiver system ......... 88 
PVSSS00ifDatroliraGionm-nanene semen tiniest ot 88 
PVSSCOOMMEUMinaglOSir ne scarmenttae te ee. eerie 89 
PVS5800 series mobile radio equipment ........... 90 
PVS5900 series fm repeater base station.......... . 90 
System 4000 single-channel ecm-protected radio 

system ..... ia. ESIARER einfach Mestad dened edi 93 


UK/PRC320 Clansman hf/ssb manpack transceiver 98 
UK/PRC344 Clansman uhf/am manpack 

(iEUR OLS) V2 eR aR OEMEERS corti. oh “Lite sextenon coat oote 99 
VRC320/2 100-watt hf vehicle radio system ....... 41 108 


Plessey Office Systems Ltd, Beeston, Nottingham 
RICE Mk 2 rationalised internal communications 
SOUNOIMOINT Bae sre de cesastbtorcess: -cahey alate nSeneantiele eee gters 391 


Plessey Radar Ltd, Chessington, Surrey 


Plessey air defence system communications 736 
Plessey Radio Relay Systems 

Falkland Islands trunk system.......... 709 
Pulse Engineering 

1900 broadband uhf antenna.................. 643 
Pye Telecommunications Ltd 

Mould’ projectcnnntien: Socascene anette 735 
Pylon-Tech Corporation 

CAHIBSOSAVAMUCIM alt cee ce mee aahideepeteten «slave sian 647, 670 
Racal Acoustics Ltd 

2C704/1 two-wire field telephone(UK/PTC/404) .... 386 
2C708 series weatherproof telephones 386 


782 INDEXES/Manufacturers/R 
2C800/1 multiplexer automatic telephone equipment 

(MATTEIL) ci.scratrracee steiner Ten nee tr anaes AIG 386 
2C806/1 general purpose tactical interface unit.... 387 
21A400 comprehensive helmet headset tester ...... 676 
22A100/2 field SWitChbOard)........ccstssneeserenseus 387 
ZL AOOISENIES INtEMACE:?.:..ciusemscnacs qt Meet eee 696 
Armoured fighting vehicle (AFV) crewman’s helmet 589 
Ailanticvaircrew Neadsel..g..dsneo ee chen eee 590 
Infantry and B vehicle headgear..................... 590 
RA 250isenles MandSetsii, sw eoce a: ca neeeeea nn netnte ne CoO 
RA 800 integrated digital audio control system 

(OACS) izes cits tonetundgotiattcaeene Acer 310 
RA2000 combat field telephones .................... 391 
Respirator mictoonOnesi->-.-5 assent deca mee ieee 592 
Secrette military headset...............ccsee ence eee es 592 
Slimguard noise excluding headset................. 693 
Sonovalve Mk Ill series headphones and headsets. 593 
STA Slimitanihelmetsscdusce tae tn eens cme aan §93 
ViH ventilated tank inelimet c... cis danse 594 
Racal Antennas Ltd 
Cobra relayantenmass. nenecceaes nemectiacen nee 622 
MA 654 wire dipole antenna .................... 622, 666 
MA.6 75: Antennal astasnunisarsatesraarentsareeemeed ae: 622 
MA 677 horizontal loop antenna ............... 622, 666 
MA 700/RA 470 lightweight telescopic masts........ 622 
MA 751 vhf log-periodic antenna............... 623, 667 
MA 1381 fibreglass sectional mast................... 622 
MA 2231 fibreglass sectional mast................... 622 
MA G24) TieXcitetmamntdie tartan eek eae emer s vette 196 
MAE MMO O De. ctmette.nticacsacert ccm enrnanice cee cee reaeyasrent 623 
MILA=1 Evanteninackt Betetescmemtrncnh a. eaten aia 667 
MRAMIERE2DFantenialia secant cutscenes ieee rte 667 
Muldipol wide-band multiple dipoles......... . 623, 667 
RA 450 intermediate duty telescopic masts ......... 623 
RA 905 tactical hf antenna system.............. 624, 667 
RA 911 parachutist antenna..................0. 624, 667 
RA 943 vhf log-periodic antenna ............... 624, 667 
RA 944 vhf end-fed whip antenna.............. 624, 667 
RA 951 uhf/vhf log-periodic antenna........... 624, 667 
BAGO DI aCuCAl IOOD) a. ux. 1c Ae eerneh anne 624, 667 
RA 972 vhf broad-band whip ................... 624, 667 
RA 990 broad-band vhf whip ................... 625, 667 
RA 1001 series DIFAN antennas..................... 625 
RA 1O01/100Siantennacat-eepeee. oho taeeatenl nears 667 
RA 1002/T004-anteminas. x ran veel stent aneusebrdondae 667 
RA 1601 tactical satellite ground station antenna.. 338 
Sectionalirodiantenmasreanuehs een reer yates 625 
Mactical Vini/Uinhidiscomesmnereaere: rtnrence ies 626, 667 
NUNN evel aie alae iti unm tees partie af reas eect ore 626 


Racal Automation Ltd 


Clansinan‘tield: A iE << amaeeete eon ent tee tate ene 680 
RAL 2040 radio system test set....................... 682 
Racal Communications Inc, Rockville, Maryland 

MA6004 series command and control units......... 541 
MA6005 series command and control units......... 541 
MA6248 alpha-numeric message terminal.......... 467 
Re2174A(PJURRINGECCIVER stirs: aceetceten cecenes tr 198 
R-2320/urr hf scanning receiver ............... cece es 542 
RG-5545A viit/ulf receivers 0. ainat essere 203 
RG=741ONVit-Cemogulaton ay ,.nnenseemirrena ners 403 
RG=7410-1 vitdemodulaton. 2... ss. en..ssesheas ees 403 
RG-7410-2 vft demodulator..................... 203, 403 
TA 6944 linear amplifier........... Ser anced nat 208 


Racal Communications Ltd 

Computer-based communications control systems 173 
EAU piccolo modennnre sees. eee eee ee 436 
MA1110 direction finding processing and display 


LUE teh Sete Sas ae cee eae ee pene 556 
MA1111 direction finding processing and display 

WRITS TRA a cnt Reoe re ei ee ee Same ee eri seen. 556 
MA1112 df processing and display unit............. 556 
MA1723 transmitter drive UNIt........... cece eee ee eee 174 
RA1792 programmable hf receiver ............0..... 178 
RALIS4 NUVI ROCCIVER ...cesneumnecessacaceu se. 534 
RA1796 hf/vhf/uhf receiver....... 6... cece eee eee 1615) 
RA3700 modular receiver family ...............0.00005 179 
Racal automated communications electronic warfare 

SY SUG cts svn ci ans: crt eis sae Sere arr ee ate Sra 535 
RACJAM-V series responsive vhf jammers (AN/ULQ19, 

ANTE @S0iranciAN/MEQS5O2)i een. atten. oer cee 570 
BDFS2Z00 hunting disystem: vec. wscteees eae erent 557 
RISSTOS fates oie oreo eee ene tea nn. Seem STd 
RUSS1T4O AMINE hav... acchn peor meee eek enaen one ee 571 
RS3153 tacticaliesm System, ..ccdshtaseee en aeeuns 536 
SEEKS Rtas conan ste na iiare aepestieds wate eae Le Rs, 537 
SAT3311 hf signal analysis terminal................. 536 
AWN OMMON ay aliinyetetpr=tanle) lie) pamreeeee ena more saa gdneasse 179 
Transportable communications systems............ 97 
TNA BSOi AT ran SIMEGN ovata cute skai acl ae 180 
LY Na CHAO MIEIEMING IP pbomonasecoeveaas aitanddemon ue 180 
TTA 1885 auto-tuned hf transmitter ................. 180 
Racal Comsec Ltd 
MA 4224 audio encryption unit ...................... 512 
MA 4225 voice encryption unit....................05 512 


MA 4226 secure telephone system................... Sit2 


MA4233 miniaturreprintens. sn chke skstcte ts «acta s 437 
MA4241 on-line/off-line cipher unit.................. 513 
MA4242 on-line/off-line cipher unit.................. 513 
MA4258 voice security microphone ................. 591 
MA4263 digital speech encryption module.......... 513 
MA4420 MEROD base station ................2.0000- 438 
MA 4463 digital voice encryption unit ............... 513 
MA4470 audio encryption unit...............2....24. 514 
Message entry and read out device (MEROD)...... 438 
Racal Dana Instruments Ltd 

1990'series COUNtEN tiMeNS! .-.4-hee seve ccs esse sess 677 
9008 programmable modulation meter ............. 680 
9475 rubidium frequency standard.................. 680 


Racal Messenger Ltd 
Cougarnet communication system................5. 79 


Racai Recorders Ltd 


Autostore Communications Recorder............... 696 
ICR 64 Communications Recorder .................. 697 
SR108A communications surveillance 

FECONdenine produce reese a teteE tte teen cama ets 699 
Racal SES Ltd 
MA2232 hf receiver tuning aid ............ 0. eee e eee 533) 
MA2238 morse code training unit ................... 697 
RAT ZOSiVintUNineCEIWEln, nceteetnera ee mene treaaee 535 
SS 2931 JAMCAT jammer communications ; 

Elie (elnl tile: tl leeamaaennoronadccdcnsoacadnciantice tistics 571 
$S2932 comsim communications simulator......... 699 
UK/TSC 502 transportable satcom terminal ........ 340 
Racal-Tacticom Ltd 
400-watt hf communications system ................ 724 
600 series radio control and intercom system....... 589 
BCC306 helicopter vhf/fm transmitter/ receiver ..... 306 
BCC540B hf automatic antenna matching 

Voronoi eCW Uae cot Gh oadiarshasnAnsees oaecarn 626 
BCC543 vhf automatic antenna matching 

ANG tUMING UNIT Sa, coe, pene aaete Rupee en Ee ee 626 
Caracal (PRM 4740A) frequency hopping hand-held 

{rANSCEIVERS 2k 2 st aC. Aes eer oes ee 79 
FRM 4750idatairadiorstation...aus.s.ssneenen saad 436 
FRM 4780 hf data radio station................2.2005 436 
JagquarsUiairbonnmekadion ss jneneseae- meee ornare 307 
Jaguar-V vinf ecem transceiver ..2.....0.6s...0ee eae 79 
MA4222teleprinter MOGOM ...c:0c.+.0.0-+sr acess ona 437 
PRM402i) nf/SsbitramSCeiNen ea. a, ee an ae. sayeaneye 82 
PRM4031 hf/ssb portable transceiver ............... 83 
RRMACAT AIi/SSbitagiogtenterapece teeeetenee eter 83 
PRM4090 vhf/fm transceiver ................0.ce esse 84 


PRM4051 Squadcal 2 hf/ssb manpack transceiver. 84 
PRM 4150 portable high speed data radio station.. 440 


PRM4700A vhf/fm transceiver ..................00 ee 84 
PRM4720A tactical vhf/fm personal transceiver .... 85 
TA-940B 100-watt hf amplifier ....................... 94 
TA 944 100-wait hf linear amplifier................... 95 
TA 4044 hf linear amplifier .........cceeneneceers ances 95 
TRAQ31 hf/ssb manpack transceiver (Syncal 30)... 95 
TRA 981P hf/ssb transceiver... o..cis enceerccesee se 95 
TRA 931XH hf/ssb transceiver with frequency 

Me}2) NiateloretevelollliMoawrgana ssid soddbon te acnbesneno. 96 
TRAQ67 vhf/fm manpack transceiver................ 96 
UK-PRC349 Clansman vhf/fm squad radio......... 99 
UK/PRC350 Clansman vhf/fm manpack............ 100 
UK/PRC351/352 Clansman vhf/fm manpacks...... 100 
UK/VRQ301C mobile vhf/fm radio station........... 102 
VRA 549 400-watt automatic antenna matching and 

(Dig ie(Ului@eeqeanvedce canada sah totem anemone once 626 
VRM 4125 400-watt hf integrated radio system...... 104 
VRM 4145 hf programmable transceiver ............ 103 
VRM 5080 vhf 50-watt tank transceiver.............. 104 


VRQ319/BCC39B vehicle/manpack hf transceiver.. 105 


Radiation Systems Inc 


PUMsA antenna aii etacancatisce ct mae rete 671 
LM=2 antemmaisinin <naa.cer maces scammer ctr 671 
FLMeBAa RTO RMainact Sowunct bends aerate, sale 671 
HLM series launcher/mast antenna support 

EV SIG Rchovre ac micah ate obese coLaaam Ann Wes eae 647 
LLM-2 light-duty launcher/mast antenna support 

SYSTSIM | vase! sitters east s siete ee Ques Meet aerne 647, 671 
LRF-1 long-range fixed troposcatter antenna. 648, 671 
LRM-2 long-range mobile antenna............. 648, 671 
ETS: satelliterantennage..--cseevertamter teasers 648, 671 
MRM-1 medium-range mobile antenna........ 649, 671 
MRT-2 medium-range transportable antenna 

SYStOM, jitirad Maes easecee st ealomareataens seek te 649, 671 
QRC-2 communications antenna .............. 649, 671 
QRC-3 communications antenna .............. 650, 671 
VSRT-2 very short-range transportable 

ANTCANA da cistgeudayn qumanaee deca ee 650, 671 


Radiation Systems Inc, SatCom Technolgies Division 


5.5-metre transportable antenna...............0.00: 650 
450TC Torus 4.5-metre multiple-beam satellite earth 
SATION ANTENA 1. ccclac-aan SERRE are <j ate a fees 651 
ASOT. C:AMLSMMas..s.c eRe on cela ene cee 672 
550CF T antennancasst Soe usdnoe, nee epee. tere 672 
SS50KS Tiamte mina sistas acts <)alelecAeear teePaorel eee ae aero 672 


Radiocom Ltd 
DTZ7 i.digttaliteleophOne: xc. aka weenerechoeneeletes 382 
PR272.wit.tield! telepNnOMe:...iccnaadenesencian cle newmmente 383 
MEG input device for message transmission........ 430 
METRAS digital data transmission and processing 
SYSIOIM c, pioeca tine ws.x ahsiore ica « lett cleats eae tee ee 430 
SE-20 hand-portable radio transceiver.............. 64 
SE-551 mobile radio station... 022 -...0e +e. soto 65 
Securadio 1100 portable radiotelephone with integrated 
SCFAMDIEL oc: ccinics anne sisnnse see ce ee ae 509 
Vericrypt 1300 portable speech scrambler .......... 510 
Vericrypt 3000 digital cipher ...........::0.s.sseenees 510 
Vericrypt 3000/77 digital ciphering unit.............. 510 
Vericrypt 5000 bulk encryption equipment.......... Sie 
VS 68 Barryvox avalanche victim detector .......... 169 
Ran Data Pty Ltd 
ABS. SNGTY PLO 3. sais schuiean nsieoetteees ean ease eee 483 
Raytheon Co 
AN/ASC-22 ehf airborne satcom system ............ 343 
AN/ASC-28 shf/ehf airborne satcom terminal....... 343 


AN/ASC-30 shf/ehf command post satcom terminal 343 
AN/TRC-170 tactical digital tropospheric scatter 


FACHO oa vaydie sci ayis.e unin tse dn;s sigs pea aden eee 238 
AN/USC-38(V) satcom terminal...................005 282 
AN/WSC-6 shf satcom system ..........6. 22.00 e cece 350 
AN/WSC-7 shf/ehf advanced communications 

(seacom) Modem/radio® ..« a:c.; vaste see eee 351 


RCA Aerospace and Defense Division, Cherry Hill, 
New Jersey 
AN/TSC-100A satellite terminal..................0.05 349 


RCA Communications and Information Systems, 
Camden, New Jersey 


AN/ARC-143B uhf satcom/los transceiver .......... 342 
AN/ARC-161 hf airborne transceiver ................ 315 
AN/STC-1 integrated voice communication system 
(IVGS) «0 voi scae conus sees gona o ore 395 
AN/STC-2 integrated voice communication system 
(IVCS) ae aia pce ieee 395 
AN/TSC-94(A) mobile tactical satellite terminal..... 348 
AN/URC-88 hf transceiver ................ ssn e ee eens 281 
KG-84C telegraphy encryption equipment.......... §20: * 
KY=77 Secure MODIS UNI |. c.eac sete cee ee ee 520 
S1W=11tsecure telephone Unit. a ..c02p ane 523 
TD-1389(V) kw-rate multiplexer. ...........cccc eee eee 479 


Trident submarine integrated radio-room simulator 704 
RCA Missile and Surface Radar, Moorestown, New 
Jersey 

Shf airborne command post antenna............... 651 


Reaction Instruments 


Model 686 vhf/uhf receiver..............sceeccceenees 541 
Rediffusion Radio Systems Ltd 

30-channel vhf radio telephone ..................005 271 
2000'senies iit transmitters”... 0.0. s<0. sme seein ennmeeenees 172 
AA1 auto alarm/watchkeeping receiver............. 269 
ACU25 automatic antenna coupling unit........... 626 
Common aerial working System .............0e scree 627 
DF100 lightweight direction finder.................0. 556 
DUSOOINF-niIVe UME y.. shock. nsc nee steers eee 270 
DUSOSihidnivelumitincnacumsee nce aen heen ate ae 270 


ICS25 modular integrated communications system 734 
MRT 66 (Royal Navy type 1202) marine vhf 


radiotelephOme twist). venetian: etre eee 272 
R500! mf/Af receiver.n..... scene. cos. cease eee eee 274 
R505 mf/hf receivetia::,. vd.iwcsmes ce cene + Seen ene 274 
R800.vIf/If receiver..c.0.3..0...4:.00 cose nee ee 274 
RC1000 remote-control unit ................... 0.00 179 
Rediffusion mobile atc tower............s..cecteeree 698 
RT125 125-watt hf mobile transceiver ............... 90 
RI644:hf navakstation refith...4. 0.000... eee eee 275 
RT645: hf haval-station refit... +... ssases sess eee ena 275 
RE6S0ihf naval/station refit.; ccs. se. enna aeene 275 
TT300 vf telegraph terminal units..................05 443 
Resdel Engineering Corp 
RF monitor receiver model 91669.................00. 542 
Reutech 
A53 vhf/fm manpack transceiver .............0.0000e 57 
A55 vhf/fm manpack transceiver ...............0000s 5/i 
A55H/B56H tactical combat communication 

SYSEOM, woah Lietey vueneea tee ced eee sete one ae anna 58 
A72 vhf/am manpack transceiver ...............2005 58 
B26H mobile hf transceiver ........... 0.0.0... ccs e eee 58 
B56 vhf/fm transceiver system ...............eee seer 59 
B57 vhf/fm 25-watt transceiver system .............. 59 
B75 vhf/am transceiver system ...............eee ners 59 
©28 hf transceiver vy Meets resem ce ce eee eee 60 
Lancer frequency hopping radio system............ 60 
Marnet wide-area radio network ..............0000 695 


MATADOR (Multi-role adaptive tactical 
auto-programmable dynamic operational radio 


SYSLOMND) js istasas sinss,scn.afes) ararhhais ig a ls tla Rte age otc 61 
RS-B25-SA hf manpack transceiver .............++- 61 
RS-B25H-SA hf frequency hopping manpack ...... 61 


——_28 


Stine 


RF Products Inc 

800749 uhf antenna multicoupler ................... 651 
800755 vhf-antenna multicoupler.................... 651 
800767 shipboard uhf multicoupler ................. 651 
FIFSCISCtING fli PRT ROT tee ae aneee ta telarcte 651 
Type 6 auto-tuned airborne diplexer ................ 651 
Type 6 auto-tuned airborne filter multicoupler...... 652 
mye 7 iter ulticouplense. tee.cecees theater kee 652 
Ricoh Corp 

SSO CUI akienereegy eee wy cnc ecutes eee: 516 


Roanwell Corp 


Condor headset type 495... 0.0.0... cee. cence seus ne ens Sly 
1G styleihancsettypeisO lene een ones aete 598 
iGiasivie handset ty peSO2s wn penieheasanereee on 598 
REGO Ushandsetiype: S03 teen. essen ame aehelele nts 598 


Rockwell, Autonetics Marine System Division 
Combatant ships integrated communications 
SVE iil uiacs) dhru mu G Dee nencee Petre tan ter 283 


Rockwell-Collins, Cedar Rapids, lowa and Salt Lake 


City, Utah 
ZLOK- I SHeaken/COMtOll UNInss nen eects ce use een ayes 105 
437S-1 vhf/fm/am blade antenna..................05 652 


515R-1 miniature esm receiver........ 0... c cece eee 
GISM=2B/D VATTFANSCEIVER 0. cnr senses penton 
618M-3 vhf transceiver ................000: 
618M-3A vhf transceiver ................5. 
618T hf/ssb transceiver ................005 
6287T-2() Th (ANSCEIVER 655 oe ee eee ae 
628T-3() hf receiver/transmitter 


648W-1 50-watt power amplifier applique........... 106 
G1 1N=6 KECCIVEN-EXCIRGNE wh). «years ita ecnntylerarsmsragern ba 8 107 
718U-4A airborne hf transceiver................0000e 313 
718U-2C hf communications system ................ 107 
718U-5M hf airborne transceiver (AN/ARC-174(V)5) 313 
719D-15 hf portable transceiver ................00... 107 
AM-6987/GR power amplifier ................0.-.000s 108 
AM-7148/GRC-206 hf power amplifier/antenna 

COWS qs teen Sheep aa et Ooo eee 109, 652 
AM-7177A/ARC-182(V) frequency agile transceiver 

SVSUC ITE eo hoe me teal roca vaio saisatadasises to siete SiS 
AN/ARC-153 hf transmitter/receiver ................. 314 
ANIARCG=1 57 MiANSCEIVER =.5: Acco catsien as asmes 315 
AN/ARC-159(V) radio set controls................... 315 
AN/ARC-159(V) uhf transceivers.................0005 315 
AN/ARC-171(V) uhf/satcom transceiver............. 342 
AN/ARC-174(V) airborne hf transceiver (718U-5)... 317 
AN/ARC-182(V) vinf/uhf am/fm transceiver.......... oily 
AN/ARC-186(V)/VHF-186(V) vhf transceiver ........ 318 
AN/ARC-190(V) hf transceiver ...............:.eeee ee 319 
AN/ARC-190(V)X extended range communications 

SV SUCITI VE eee a eas RR aaa, carter acme DoS 319 
AN/ARG=19i1' (IE-12T) Radio. factor dic ters excess 321 
JNSWANRI GSS) WPT NGIT Os Reso Pvaeiie oak a.) o ee aoe One eet 321 
AN/ASC-15B(V)1 command and control system.... 321 
AN/ASQ-191 radio countermeasures Set............ 537 
AN/GRC-171(V) uhf transceivers ...........00.e000e 187 
AN/GRC-171A(V)4 uhf/am radio set...............4. 321 
AN/GRC-211 vhf/am transceiver (VHF-400)......... 187 
AN/TSC-118 communications central............... 121 
AN/WRG=S6 ITANSCEIVEN...cc05e cscs corcinesamenaicr 322 
AN/URC-93(V) uhf transceiver................. cee 281 
ANAURG-OF (HR=122) it TAO: soi eeiece ce nveracien ote 282 
AN/URM-157 and Mk 722 (678 units) ground support 

Coll OAGe Ninsacaaees comcast COME Oa oOo EDE oreo nee 683 
G=IBTS NAGIOISSUCOMUO!, Sais cesrecereierserrereais.a serie wiecaleferaen 2 324 
G-OBNEMAGIO SEL COMMON: c+ cqcineenasenineens meets aes 324 
S-OB i raGio SEL COMMON. cai. amigicyr estos qenmnctay 324 
C-9818/ARC-159(V) radio set control...............5 324 
C-11812/ARC-190(V) airborne automatic hf 

GOMAMUMICATONS PTOCESSOMN. a... necec ens cae cece: 324 
C-11813/ARC-190(V) airborne automatic hf 

COMMUNICATIONS! PFOCESSON. wns... cece ste se reese 324 
CMS-80 cockpit management system............... 702 
DF-206A low frequency direction finder system..... 561 
BLEGUIPMENt Ae eee ee HRN 554 
Frequency management group .................224. 130 
HF-80 hf radio communication system.............. 131 
HF-120 communications system...............000ees 133 
HF-125 tactical fixed station transceiver ............ 133 
HF-190 airborne communication system............ 326 
HF9000 series transceivers. ........... cree e ccs cece 326 


ID-1972/ARC-159(V) frequency channel indicator... 326 
ID-1984/ARC-159(V) frequency channel indicator.. 326 
IFM-101/AM-7189A/ARC improved vhf/fm power 


els TY) LStE ete AY Fly -eiticy TROON Eras rice ate om eee 326 
Joint tactical information distribution system (JTIDS) 

SEAS SVG MTNA Ns emcee cesar cor nal eetncscevnces asia ER 465 
MP-83 eccm vhf/fm tranSC@iVer......... 06. e eee ene 135 
PVOHGaZiMmUth ANAWZE Gane isc sias cetaeaneasasras 554 
RT-1017/ARC uhf transceiver................:.e ee eee 328 
RT-1150/ARC-159(V) receiver/transmitter........... 329 


RT-1194/ARC-159A(V) uhf transmitter/ receiver .... 329 


RT-1379()/ASW transmitter/receiver/processor..... 329 
S=1/miniatureinfireceivercaws. ms: vencunietrehall hi taae 142 
UST-104 universal signal transponder .............- 578 
VC-120 (GRC-220) vehicular transceiver............ 146 
VP=10OVOICeenchy pion Ulnilt {ie Maeve: seca. ae 524 
VP-110 voice encryption unit for airborne 

ADpICATONS are ween tee ere wees mseaninee 524 
VP-110 voice encryption unit for vehicular 

AP OICATOM Ssaemact an-stennntecrs serasaer Necira miroir sits 524 


Rockwell-Collins, Dallas, Texas 
AN/TYQ-3A tactical data communicatins central... 455 
DCS-100 digital interior communications system... 400 


Rockwell-Collins Italiana SpA, Rome 


51M-80/81 vht/uhf amireceiver it... cses sere eee 165 
AN/ARC=182(V) SYSTEM. aaccce asses eee te 256 
AN/URG-80(V) vhf/fm maritime transceiver 

(IMIR E20 TN rears cnc een tina retorts Mev eA a ete ars 256 
GTR-100 hf/ssb ground transceiver ................. 39 
ASZOOAIMPIINGK Winitieecec. caeeuitnentiers sarees 298 
CS-200 airborne intercommunication system ...... 298 
CS-220 airborne intercommunication system ...... 298 
CS-400 airborne intercommunication system ...... 299 
D-S39iGentificationiGisOlayieescac:e.aeeseats ate een. 299 
MR-301 vhf/fm maritime radio system ............... 258 

RECS CON Nelle] AUIKEICE Ele phan oad man ndeaadnoansmoneacnac 258 
NR=21:82 watchireCeIVeli manasa ssacacrcnans cece eener 258 
NTR-100 hf/ssb maritime transceiver................ 258 


Rockwell-Collins, Richardson, Texas 

AN/TSC-60(V)5 communications central............ 120 
AN/TSC-60(V)7 communications central............ 120 
AN/TSC-99 transportable communications system. 121 
AN/USC-35(V) link II digital data communication 


SY SUCH S, HeAaE Ls atic de ele tess eis asaea «cathe tele obtains dietale 459 
NATO's shelterised hf communication system...... 721 
Scope signal phase Ill hf/ssb radio system.......... 752 
TACAMO naval communications system ........... 152 


Rockwell-Collins, Santa Ana, California 


S73BValiemMoOterCOMnOlUinitee nen. ees teeny... eae 445 
AN/TSC-91 command terminal.................0005 348 
AN/TSC-92 command terminal...................... 348 
AN/USC-39 transportable satcom terminal......... 349 
AN/WSC-6 shf satcom system ........ 0... cece eee 350 
AS-3060/G uhf ground antenna................ 652, 672 
AS-3061/G uhf ground antenna................ 652, 672 
AS-3062A/A uhf airborne antenna ............. 652, 672 
AS-3399(XN)/WSC shf satcom antenna for 

ANIWS C26: crt-tcninseee eeree On ean Te 653 
DDC-575R digital data cipher unit................... 518 
Ent multibeam: antemimase:. asaccedseste+ scl seme 658, 672 
Satcom secure Voice terminal ................5....05 522 
TE-233P programmable digital datamodem ....... 480 


TE-240 satcom interoperable modem MD-1166/U.. 480 
TT-752/U teleprinter and TT-10749/U teleprinter 
control selective message routeing system....... 482 


Rockwell International of Canada Ltd 


PIQD=2ZA Tif/SSbtranSCelVeree. ces. cessss screen ee oes 7 
AN/PRC-515 manpack transceiver...............05. 8 
Rohde & Schwarz 

400 series vhf/uhf communication system .......... 158 
610 series vhf/uhf aircraft transceivers .............. 294 
850 series hf transceiver system .............se eee 159 
Airborne vhf/uhf comint system.................0000. O2ifi 
AK 001 hf antenna system ..........-....-.+--+. 603, 663 
AK 451 rotatable log periodic antenna.............. 603 
253 KOl0) Jami tl] KOM RSIONMElo cee y ant een nebasncoasooovoshor 552 
EKOZO WifaUlinf KeCCIVClinnee 1. eae cmecidesuideanates etn 160 
EKOSSinECCIVEI PN deere tare nls orice meas 528 
ESM 500 series vhf/uhf receivers..................... 528 
ESMil000ieceiverfamilyiaes:dsese retest ee ce 528 
ESP ScanmingineCeIVer 2: .c.sc tue sessegemn ma mcere 529 
GA‘082 telegraphy amalyser ...............sccceee ese 529 
GB G06 centralicomtrolUmiteiessacnsssceeee cess eee 294 
(SIMON IKntestanoke Clan). aunon neue sameordieashodeaeaace 417 
GMiS53'C2 bUrSHIMOGeM isa. estes ease eet eset 417 
HE 001 active hf receiving antenna.................. 663 
FE OlOactiveOd amtenMenccus acc «cetera cericaea es 603 
HE O13 active hf teceingantenma..........05..... 603 
HE 015 active hf receiving antenna.................. 603 
Fi ZO2actverdipOlednta. cer cee cre oeor ones « 603, 664 
PIETOOZTACIVE:CIPOlernsa-ca riot aictne ve ee meyer 603, 664 
HE S50 iseriestiransCelVentin..cccreaseerteesuesnet 252 
FANOOMUMKCOAXIANGIPOION. Vink... cr skeaee ait ae we 603, 664 
AKO12 vii coaxial dipole 4... ..sse-cscces sores 608, 664 
HK 014 vhf/uhf coaxial dipole................... 604, 664 
POO S EIS ert seen caren rece stcmh hes 604, 664 
HX 101 transmitting/receiving antenna......... 604, 664 
PA 003 A3 vhf-uhf rotating direction finder.......... 552 
PA 055 doppler direction finder...................0.5 552 
PA 010 hf doppler direction finder................... 552 
PA 555 mobile doppler direction finder.............. S53) 
PA2000 fast search and df system................004 553 
Pu 104 DC interface multiplexer ............... 00.005 489 
RVG-950 radio relay equipment ..................002. 756 
RD: GiWAtraNnseeive minke aeiees ate fies cae er beeoanos 254 


R—S/Manufacturers/INDEXES 783 
XK 104/XK 405 transportable hf transceiver......... 29 
ARAOiht/SSHifaANSCEIVElin 1.0) ceceeeecee teecaee nea 294 
KKGSS2i iran SCelver. teem struc an erenemerken tere se 254 
XKGSSSsHMMFAMSC CIV Giajar canst aerate eitane nie eile sisi 161 
AI BSOunf WANMSCEIVE Kay nc acre, acca dean tole percents 161 
XT 412F vhf/uhf multi-channel transmitting/receiving 

GVal CU lisscpspaseones PASC WS HEE eT Barer Uhr 
XT 2000 uhf emergency transceiver ................. 295 
XT 3000 vhf/uhf transceiver................00ee evens 295 
NSOBO VAi/UhTiransCelVelia. ceasiennesrepnio east 162 
UKOTHCAIANSCCIVEN aeceanc: ceecesetr co: cate deer ans 254 
NAD) ZS Tou Fett ONE Re aeooeenen seccacence none ss. dee 161 
NY Di exowN el atetaplelllile: Crammer shnhiar ne eceta non een a. 161 
Wii oven reine Innfollhiiepeacaeeonnbeera coo he noat eens. 161 
Royal Ordnance Ammunition Ltd, Blackburn, 
Lancashire 
Advanced Vehicular intercom system (AVIS)...... aco 
Clansman radio control harness ..................08- 729 
Sabre Communications Corp 
500 transportable hf log-periodic antenna 

SVSULSMM acre arsserivanst chasis cisoisishe Dt Ta ae EE 653, 677 
501 transportable hf log-periodic antenna 

SY SUC scsraca tangs adie nynrtie eid nay abeyance Ra a 653, 672 
503 series rotatable log-periodic antenna 

SYSICOMS irclae ts teint agama Sack asiek Meteeebte nts 653, 672 
503/70 latetaiiaucs cunarncenn meer cue teeter ieee ce tener 672 
504 series rotatable log-periodic antenna 

SV SIC Severe nstiniaacniie Ae ot eG hae antees Mura 654, 672 
626 OG-DEnOdIC aIneniicl wees sqettes cere eee eer ee 654 
800 broadband dipole anienma....-...:...++...-6. 654 
B00-2:Aan TONING wasarte cocina earn ene ak sae en 672 
BOO=4 Aiton Slee ee sees, mene ee cv vapor fate eS 672 
SiO ont lalitclplalets gab RENAME ats So oudk6e selma an aen As ks 672 
MEP IOC-DenOdlicamionnarreeetecereres rei itteestre 654 
MICPSIEAITORINGL ercteres aytsarcivae marenptemerae acacat eatery erp 672 
MPs? AIG ING.asc.cte trce ae Orn an ue EL ae 672 
MR-20 roof mount antenna support system......... 654 
RLPA4/30TT rotatable log periodic antenna 

SVSTOM ca nauademaecn up races eile oa Pee 654, 672 
VM-430 broadband monopole.................. 654, 672 
Safare-Crouzet 
Aircraft carrier control room equipment............. 247 
ERUS-2 underwater radio communication system.. 247 
ERUS-3 underwater emergency telephone.......... 248 
Ground-based air traffic control equipment........ 154 
HPL 5E watertight loudspeaker...................... 587 
Radio remote-control consoles type D.............. 249 
RUPG-1A diver'’s homing receiver ................... 249 
TUUM-2C/D underwater wireless telephone........ 251 
Sagem, Paris 
TIN 22F tele Oninter cc. tp ater ncermerd cea sanek 24 sckmes 414 
TM40 telegraphic terminal .................-..00.05 . 414 
SAI Technology Division 
2500 'senies Gisplay TenMiIMAlS.. sep «st eee evel ee ole 446 
5000 series graphic display system...... fetecataaes .. 447 
7000 series graphic display system.................. 449 
Sanders Associates Inc 
MIINCTEYO AIGCICISIeWeongepen nna aiooumremecre ores rete 469 
Tactical communications jammer system.......... 578 
Tactical communications surveillance system...... 545 
SatCom Technologies Inc 
550CFT 5.5m transportable antenna................ 341 
550KST 5.5m transportable antenna................ 341 
Scicon Ltd, London 
Scicon message switching system................... 442 
Scientific Atlanta 
3561 (AN/WPD-4) X-band tracking system..... 654, 672 
Scientific Communications Inc, Garland, Texas 
SCG 7 2ililsramge extendere caress cnes a ; 543 
SCD-7301 if panoramic display unit................. 543 
SCD-7303 if spectrum display unit................8. 543 
SCP-2160ipulsetanalyset scsssce es uaseces. cna een 543 
SCRE/ 20 WintireceiWenwonsat see se meaner weae O48 
SCR-7202 miniature receiver..........-...6..-00-2 2 es 543 
SOMeL2O4 ViihkOCOWEtrnmtatatna tts te renee staat 544 
SCS-7620 mobile monitor/df system................. 561 
Scientific Radio Systems Inc 
AN/AFRIESI iiitramSiiitte se tevectsumtes sete «eee c aios we Upeie 
AN/URC-77 hf/ssb transceiver type SR-210M....... 280 
AN/URG-79 hf/ssb transceiver... ..... 0... cece ees 121 
AN/URC-79 hf transceiver (SR-120) ................. 189 
SIR ETS OUT KW TrAMSIUNTCTH Gi tlssc note site at erie earaatateerTeOO 
SR-204D hf/ssb six-channel transceiver............. 207 
SRe2iOFS hf/Ssb' tranSC@NVED. «ieee eeeeen sean creenan COM 
SR-380 150-watt hf/ssb isb transceiver .............. 207 
SHESSS SSkVISb tranSCelVvelc.. seace.s assent cusses 207 
SR-416 Mint/finstramsmittelic, te aie. Sencee seven -c.lntere 208 
SR-445 vif/amireceiver .....0...0. cess eeeetccee 208 


784 INDEXES/Manufacturers/S 
SR-589 receiver multicoupler ................00022 08. 208 
SR-SO0i VOICE PKIVACYAUIMIE..... nom enseeeeeoeetcoene at 523 
SR-MP-25 hf manpack transceiver ..............006. 145 
SCI Technology Inc 
Advanced interference blanker unit (AIBU) ......... 700 
AM-6979/A F-18 intercommunication set............ 393 
AN/AGC-9(V) communications management 
terminal......... v8 naan sree ie yar ge kel! 
Auxiliary communications navigation and identification 
Panel(AGNIP)maaaoee nas deaths. nnenn anree SAN 324 
CMT 601 intelligent terminal ............:cceeeeee eee 462 
Communications control panel............00....ee eee 128 
DatarexehangeSyStemiys nn sentient: 463 
Direct air support central AN/TSQ-155(V).........5. 702 
F-15 integrated communications/navigation 
identification control panels (ICNICP)............. 325 
Integrated radio control panel................eeee eee 327 
Ruggedizedirotany printer. = so... oe cecese dee ence we 330 
SGlicontrolidisplayumit(CAU) io... sareieneas cuties 330 
SCI frequency division multiplexer................... 330 
Tactical'data termimaltee ee cere teeter een ee 479 
VGUSTS7 Voice GOntroliUnitt..c.tarceteeay stm ante 705 
Voice communications distribution system ......... 705 
VOICE MeESSAGSIUMIt Renta samen atari tea liiee eye ace eroow 


SCM Kleinschmidt (see Kleinschmidt Division of SCM 
Corp) 


Selenia, Rome 
CATRIN field communication systems............... TAY 


Sentinel Electronics, Bristol, Pennsylvania 


ANVPRG=7 Vint/TimimManDack ten. cse<csscceiient cers. 114 
SGC Inc 

SGaNOiantemitacrcnmmcn seta esac ectaoe enacts 672 
SGETOZ ANTENNA stamaicne mata ceil saiterciash er telesbecs eae 672 
SG=lOSanienita ea ace ebernee reece hcasnsceete 672 
Slo Wel cl inne eect < contest ancumec Teonee Saas aan 672 
SGlOSANISNMat ee acrancdaadeceh eo cae Faroe as 672 
SIGH lela Glalitelomaysaicedbad consene wccdaeoo eet 672 
SG COZ AMIN ana ncecnonccccr acca teeeieremare hee 672 
SE-2OZaNISNh ax cerca cali um cn eiite 672 
SIGE0) bel al lal qie ncn Ae au Stel eanasi at ae om ants 672 
SGTSOanteharcemeste teeters ser hereon cen 672 
SG SOLAS ilancmemoniecuateerim acter nan 672 
SG-SOStantenna- name tacts eee eee eee 672 
SE-40Nantelinasien rca: ecteaen tere ae 672 
SG40ZaANteMna a wicikes ote cer intaaes rincenaet 672 
SG-40Sianitennacataneretce teens tose ee cesta. 672 
SGe4 O4 aM a Ane cts acre ee a hie Leics ces ears 672 
SGEAOS ACSIA ac. cmetetiny ciate es varesole arses ce anette ee 672 
SG-712EX-11 hf/ssb transceiver .................0055 205 
SG-712-S-DE ssb radiotelephone ................... 205 
SG-715 portable ssb radiotelephone................ 205 
SG-715-S-DE ssb radiotelephone ..................- 206 


Shakespeare Co, Newberry, South Carolina 


10) VitiairborneamteMmase.c..cc0c.4.2. sesso: 654, 673 
AOR ahreincinlake Veen oa cocmen CeOntiomtor norton sone 654, 673 
222 MiSMPDOAKCLANIGMMAs v.00: aerene canescens 654, 673 
SOR Y nl eeelalelnialinnac chek war snenaeanoneascoenas 655, 673 
SOMWIMNPAaATEMMalsatentaaecs ocr tou meneneee 655, 673 
4201-N vhf shipboard antenna................. 655, 673 
4241 vehicular vhf antenna..............cc eee e eee ees 673 
4242 Mk1 vehicular vhf antenna................ 655, 673 
4243 vehicular vhf antenna’s.........:...ssesccceeees 655 
Shanghai 3rd Electronics Factory 

JBD-21 portable radiotelephone, Meile.............. 151 
Siemens AG 

1000 CA teleprinter (cryptological application) ..... 487 
1000 mil teleprinter for military applications......... 416 
9002. DrinkeniVOe Zso.tie «scr enero rcaretaea aE ete 416 
CHP 200 hf communications processor............. 691 
CHR 531 hf communications receiver ............... 159 
CHR 532/533 hf communications receiver .......... 159 
CHX 200 frequency hopping hf transceiver family.. 23 
GXUTOO/ DIVES digitalSWitGh an cidasanenia tes satan 366 
DX 15-60 delta multiplex system ..............0000 eee 366 
EIFEL command and control system................ 715 
European military telephone network ............... 718 
FEC 1001 error corrector with channel selection.... 416 


HEROS army command, control and information system 
for computer-assisted control of operations at staff 


IOVGIN aac m onesie pin thin atceits sander tei ceriaene 715 
KN-S 4100 digital network switch.................08. 716 
SIGO/ MMV In CANSIM meanamtarectet star te omeiran sates 161 
Shipboard integrated fibre optic network 

(SIFONET he. Mars ctembatne cette anmiestauts nace eter 253 
T1500 data and teleprinter terminal ................. 418 
A 40 Viti SSOUraNSCCIVGN tame cetiactae coe cesta 294 
Signatron 
S-575 digital troposcatter modem ................... 242 


Singer’s Electronic Systems Division 
Joint tactical information distribution system (JTIDS) 
Class; 2, tenmimalliemaunse teen cra Were oe eheny 465 


Singer Co, Librascope Division (see Librascope) 


AN/UYO-30(V) tactical computer terminal .......... 460 
Programmable communications interface unit 
(PCIW), ceca eurbietaud dnerts amutea tte aries eecclere rm 473 


SINTRA-Alcatel, Asniéres 
TRANSI systerniseietiearateen ie one «ates ets Seen 690 


Sintra-Alcatel, Gennevilliers 
LIRSAC single-channel radio access system........ 154 


SISTEL, communicacoes Automacao e Sistemas 


Fei SO/GRihanGsettnn.dntnssaecmoeerehnarrrieersn aor 380 
P/BLC-101 field telephone...............c.0sss00e0es 380 
P/PRC-425 vhf/fm manpack transceiver ............ 56 
Integrated communication system ...... SRR 266 
Siteltra SA 

ERC-401 tactical radio relay system................. 212 
RY-20/ERC vhf transceiver (AN/PRC-77)............ is) 
Reso ERC int/SsbitransScelvereneenn tee testien ames 6 
TRC-1049 vhf hand-held transceiver................ ih 
Skandinavist Teleindustri Skanti A/S 

RiSOOO:KeCeiVer J...cceeainhene Goan cnet acter see atee niet e 756 
TRP 8000 series hf communication system.......... 158 


Slingsby Engineering Ltd 


ELOSO underwater telephone ....................055 270 
ELO57 underwater telephone .............ecceee renee 270 
Sociéte Anonyme do Télecommunications (SAT) 
FHD 2000 S digital radio link terminal............... 214 
FHM 9104/20104 digital radio link terminal 

with integrated PCM multiplexer .................. 215 
RIDA SVSION a see onracracciscy sar oerncee acne eee 714 
Sociéte d’Applications Générale et de Mecanique 
(SAGEM) 
RITA system..... sisssv is sanye ay sagtolven RUE, PoC toate nusiera PN 714 
Société de Construction Radiotelephoniques 
(SOCRAT) 
4600 series (TRAP 138) vhf/am transceiver.......... 287 
4605A vhf/am transmitter/receiver,...............06. 154 
6800 series uhf/am transceiver ..................008. 288 
8800-A vhf/am transmitter/receiver.................. 13 
8800-B vhf/am transmitter/receiver.................. the} 
12000 series vhf transceivers. ..............enee cee eee 288 
12100 series vhf/fm transceivers..................... 288 
SACOM 200,eccm processor .......:2...se0sce-s ee 291 
TR-AP-138 vhf/am ground station (4603(-)2) ....... 155 
TR-DP-24A uhf/am transmitter/receiver (6806B).... 21 
TR-PP-24A uhf/am transmitter/receiver (6806A).... 21 
TR-VP-20A uhf transmitter/receiver (6803-C) ....... 22 


Sociéte Francaise d’Equipements pour la Navigation 
Aérienne (SFENA) 


DIADEME mobile maintenance workshop .......... 674 
Solarton Instruments 

A03 1-GOmMmuUnIc ationpteSte teen eaer-rsece pec -mee cee 679 
ZOG1 SYSTEMSIMMUITIMETST, say. Garces ascites eens eele heels 679 


Sonic Communications 
Tornado voice operated: Switch. .............0.++.--+. 594 


Sonicraft Inc 
C-6709 radio wire integrator .............sseeeeses-s 400 


Southcom International Inc 
AN/URC-87(V) hf/ssb transceiver (SC130D 


Patro}fome) iia rimacsasiortonseamercttack sea ee tee eer ee 121 
AN/URC-96 125-watt hf transceiver ................. 123 
MSOA\ Iit/MinitreansCelveticwisrastuasa ie Miaenneaten nee 196 
SE 106 ini SsbitranScelVelcn, no pare eee eee 143 
SGC140ii/SsbitranSCeiveta may canada ee seer 143 
$C400 automatic antenna coupler.................. 655 
SC600 field message terminal ............ceceeeee ees 476 
SC620 personal data terminal...................0.5. 476 
$C1106 hf transceiver system..........-...6.eeee ees 204 
Spears Associates 
6-7 14 series loop antenWas:. eanmesemuaeseeceer eee. ae 655 
Vif. submanineantemmas... xiii sanvsaeitrtasee a. nese 656 
Submarine buoyant cable antenna................. 655 
Submarine communication buoys .................. 285 
Submarine multi-function communications/navigation 

ANTENING. wnictoct sist racer eaten aayes BEI Ree 655 


Sperry Univac, Salt Lake City, Utah 
AN/UPQ-3A steerable antenna.................6.06. 673 


Standard Elektrik Lorenz AG 
PUTA MIMOGESI cata: ict, cos enter eet eee 416 


SEL tactical communications network .............. 26 
SEE tacticalidisplay: tamil ssiusmu-e.eueete ne aere 417 
SEM52-S vhf hand-held transceiver ...............0. 27 
SEM152-S vhf vehicular radios. nae. ceee eee ae rst A 
SEM170 vhf synthesized manpack radio............ 27 
SEM171 vhf synthesized manpack radio............ oi, 
SEM172 tactical hopping vhf manpack radio....... 27 
SEM180 vhf synthesized vehicular radio ............ 28 
SEM182 tactical hopping vhf vehicular radio ....... 28 
SEM 190 vhf synthesized vehicular radios........... 28 
SEM 192 tactical hopping vhf vehicular radio....... 28 
Small capacity troposcatter system ..............00e 220 
TELEOX sage iat © a7 ign daw aaeiteneae ee 368 


Standard Telefon og Kabelfabrik A/S 
Cryptel 265 cryptographic equipment............... 501 
Deltamobile tactical trunk communications system 722 
MILCOM military automatic branch exchange 

(MABX) sskevt 2. awe. Javed Sed eee 379 


Stanilite Eletronics 
ACX-5 shipborne secure voice switchboard ........ 246 


State Collective Electronic Communications 
Combine of the Soviet Union 


5P21B-1 LEN-V mobile radiotelephone ............. 170 
5P21C-3 LEN-V mobile radiotelephone base station 170 
Angara-1 hf/ssb transmitter/receiver................ 170 
Angara-PA hf transmitter/receiver................... 267 
Angara-PB hf transmitter/receiver..................5 267 
AR-124 vehicle intercommunication system......... 385 
Arktikaimt/inf transmittentaes.cn:sc.ceceneeeeerene 267 
Briz and Orlan aircraft transmitter/receivers ........ 303 
Polyet=tAltrainsmmitteraies Sotiris wwe nvetertnetrtctrrceearere sane 171 
Polyetirecelver'systenit. ..c. a.c.:en saetecs eesti 171 
Prisiv emergency transceiver ...............c. eee e eee 268 
R-102M hf transmitter/receiver.....................5- 66 
R-103M hf transmitter/receiver...............00.2200. 67 
R-104 hf transmitter/receiver.....................008. 67 
R-104M hf transmitter/receiver....................005 67 
R-105 transceiver SerieS:. 2....-. 102s ss case cree 67 
RelO6'Vinf tranSCeIVGr. wick. crste. pe nate rte atten 69 
R107 ht/vititna transceiver ....:.asa00: see seteeeeeeee 70 
Rest ht/vit timitranSCenvers... ances see eee 70 
R=108 transceiverseries! 27.4... .. sa. aec eae eee aneet 67 
R=109' transceiver SenieS\ yee. .c-r. sh oc os eee eee 67 
Redd VehicullartransSCeiveniencc, so a. sateen 70 
R=112'ht/ainitranSceivetie fee. aeseee ce ske eee 70 
Ral iSihfAnmitransceiver....c-co:e snes 1 eeee eens 71 
Reii4 transeeiverserieSti., cae-10sc-n css ae onmeerneteens 67 
RET G6 vin tramSceivenrs.. ac. --a-cmse tee ater e een eee 71 
R21 18'hfiradiostationee o-.s.ce ethos cn. ne eee 71 
R-118BM mobile hfstation.........5:.......+- seed 72 
R-118BM-3 hf transmitter/receiver..................5 72 
R-120 vehicle intercommunication system .......... 385 
Fa123 tranSCelVerer cur: ste tace ous.) aaa eee ins 
RaT23Mitransceiwver...c so cck 0. cece.) cece nee 73 
A=128MT thansGelvers. tr. cess... 0 cccn eee eee 73 
R-125 hf/uhf radio station family.................eees 73 
R-126 vhf/fm portable transceiver ................... 74 
R-130 hf transmitter/receiver........................- 74 
R-148 portable vhf transceiver...............ccsee ees 74 
R°154-2M nf transceiver... ....0.1.ersc eee een 74 
R-250 hfireceivern: bins ccs) oscessncrnee teehee eee WAS 
R-303 hf transmitter/receiver....................0.005 15 
R-Silit hf receiver. occ... scck cceee cee eee 15 
R-31S'intercept'receiver.. cc... .cn- eeente eee eee 75 
RES2Z3'Vini NECRIVER winches css cress cose ee nee eee eee 75 
RiS26"MiTECEIVEe: onaccescc ccc ue ans cuca e te ehenteneaee 76 
R-392A manpack transceiver...............0-- eee 76 
R-401 vhf/fm radio relay transceiver................. 76 
R-403 vhf/fm radio relay transceiver................. 76 
R-405 uhf/fm radio relay transmitter/receiver ....... 76 
Reni25Fiht/vht radio'stationi...ncv succes tact eter 77 
YADRO=2iradio'station::-.... acc. : 2s secs ene eee 171 


STC Defence Systems Ltd, Greenwich, London 


1250 electronic telephone system ..............0..05 387 
Eccm adaptive anten Ma cir: ce .ccsche nner eee 511 
Fibke optic cable SyStem c-qcccansatseccinese/ ee eeeee 688 


STC Defence Systems, Paiginton, Devon 
Ptarmigan handWare’-$serataesntaceipaeeia ieee e eee 739 


STC Telecommunications Ltd, Pontypridd, 
Glamorgan 
TM30 lincompax compressor and expander........ 443 


Stewart-Warner Electronics 


AN-URA-38A antenna coupler..............:1e20 00s 656 
AN-URT-23D' nf transmitter co cccs on 0csscse oes cate 282 
AS-2537C/SR shipboard-mounted antenna........ 656 
R-1051H/URR tactical data information Link II/ 

Tadil A digital data receiving set.................. 284 
TS-SO6Z2/URT ESUSEI 2 on cancetes . unceden tna aeeeene 758 
STS SpA 
STS 3-metre satcom antenna................... 608, 664 


Sunair Electronics Inc 


AN/URC-92 (GSB-900 DX) hf/ssb transceiver....... 122 
ASB-500 airborne hf/ssb transceiver ................ 323 
ASB-850 airborne hf/ssb transceiver ................ 323 
DCU-100 digital antenna coupler ................... 656 
GCU-910A antenna coupler...........00ccccce eee 656 
GOWLIS5 antenna tumentine denotes serniteee ce ee 656 
GCU-1935 antenna’coupler sc. .chs..c0.. cree eee ens 656 
GSB-300 hf/ssb transceiver ............ 00. e bene eee 130 
GSB-900 hf/ssb transceiver.......... Rant gacioeh i Ra 130 
GSB-900DX hf/ssb transceiver..............0002. eee 193 
GSB-900ER microprocessor-controlled synthesized 

RITALIN SCOIV Glos sz, cremciins sccraacie ee mee een. Se 193 
GSB-900SC hf/ssb transceiver................000- ee 194 
GSC-900SC/R remotable synthesized hf 

MMUISCGIV Olmenranrch qnreuianione a Acc ite an ere amin anaes eee 194 
GSC-902 selective calling encoder/decoder ........ 194 
SSE-O24 pt SSDIEXEHeleaacca ance nnd eames vated 131 
GSL-1900A 1kW hf power amplifier.................. 195 
GSR-920iht/Ssb receiver mace. omen petencna-e aoe 131 
GSR=9271 pre/POSi=SEleClON <2. parse aries accce eseacle 195 
SC-10 (SCANCAL) adaptive hf radio system........ 204 
SNR linear amp litic liane dnonestianiscess.tes shee ieee 206 
SNR-2000 linear amplifier ............0cc cece cence eee 206 
TAS-100 tactical antenna system................0655 656 
Systematics General Products 
T5110 Tempest facsimile transceiver ................ 583 
Tactel Electronics (Pty) Ltd 
DG WANE TELUS hee cen Resor eseneeetoeeeedee Sorre 168 
Tadiran Ltd 
AM-100/ARC-240T uhf wide-band amplifier......... 295 
ANIGRG-106TA Nt radio Set. rics issuy vie orareees cm 30 
AN/PRC-77 vhf/fm transCeiver........ cece eee e eee 30 
CNR-900 vhf fm voice/data radio system............ 30 
GRA-990 remote-control systeM.............00..0 00 31 
GRC-122T radio teletypewriter sets................55 420 
GRC-142T radio teletypewriter sets.................. 420 
GRC-306 unified tactical communication system 

RUINISETD Watacnts cet shoot ewtepntes sprepnenitiaeiqatetraes sare 31 
GRE-S40UAt/AnM tranSCeWVEL ica ae maresrrsaroaeie ee <a 164 
GRC-400 series mobile digital radio display......... 32 
F-250/U noise cancelling handset .................. 588 
ilts= OO Mil SSOKACIO SVStEM wav ance ican snsoyeeene dec. 33 
ME cOOO Adaptive NttAClO) .ce.ckaceetames rice macecias 38 
ITS-200 image transmission system ...............-. 694 
ITS-250 image transmission system ................. 694 
MIDEZSHitn@. Che (llersetaraa cer es ontieclasarns errs fees ssaistaracs 421 
MB-GOOUnI MoOGennaera a oysters ich s-macsca— aes en 421 
MIDS S22iMmOGSIM ae yeti sts save < seers eee 421 
MTE-153M multi-line terminating equipment........ 370 
PRO=Z7 il VintMMthANSCENCTigk. ceed sai. ae cess estes 30 
PRORCH Er Vint AMMUGAMSCCIVC I ctance sia waruecgers oer tes 30 
PRC-613 vhf/fm hand-held radio.................05. 34 
PRC-614 vhf/fm hand-held radio.................... 34 
PRC-6OOn Uilnt/any radio: UNI se -cee see ace nce en sen as 34 
PRC-660UV vhf/uhf am radio unit................... 35 
RM/VRC-240T uhf/am radio unit ............0.ee eee 34 
RM/VRC-240UV vhf/uhf am radio unit............... 85 
RT-12001/ARC-240 uhf airborne 

LANSIMILST/MECEINEN IGE Mamie kA al dade aioe ca ees aleed 296 
RT-1210/ARC-240 uhf airborne transmitter/receiver 296 
SB-42 field telephone switchboard.................. 370 
SEC-11 advanced voice scrambler.................. 497 
SEC-13 secure communications terminal........... 497 
SEC-15 digital data crypto device ................... 498 
SEC-17 digital data bulk ciphering device .......... 498 
SEC-22 secure communication device.............. 498 
SEC-22D secure communication device ............ 498 
Series 7000 comjam systeMmS..............0eeeeeee eee 569 
SW-3000 mobile unit level circiut control............ 371 
System: (Sitcimisystennimacdianscac tse becs nese ee ae 371 
TA-358 digital voice terminal.............6ce:cece seen 371 
TA-427A series field telephone set................005 372 
TA-427B series field telephone set................... SE 
TA-429 series field telephone set .................205 372 
TA-710 field multi-line terminating equipment....... 371 
TA-3580 digital voice terminal ..................ee eee 371 
TAGAPG:, MORE Lies famearcbaat ARC ata EA 422 
Tacswitch tactical switching system................. 716 
TACTER 10 multi-purpose communication 

LETIARIRIS| Sich ato ds coe cornet hacia enor eee, seis 422 
TACTER 12 miniature terminal................0e2 00m 422 
TACTER 20 multi-purpose communication 

Slit Seeatna aeaasaae aie Nee Renn RAe Sone OD ad cate 422 
TAD-200 digital radio relay system ................05 221 
TAD-411 tactical time division multiplexer........... 422 
TAD-1415 first-order multiplexer..................2.. 372 
TAD-4300 remote control and intercom system..... 373 
TAD-4401 fibre optic communication terminal...... 688 
TD-4X4 tactical time division multiplexer ............ 423 
TDF-205 automatic df system. ........ 0.0... cece eee 555 
7DF-500 alrbomerdtsystemis.ce.2scaw-caste eran. ce: 555 
TER-100 military data terminals...............000000s 423 
TER-200 military data terminals...................... 423 
TMD-326 digital message entry device.............. 423 


TRC-290 radio remote control system............... 35 
TRC-1645 radiotelephone terminal/repeater shelter 221 


TS-1277 transportable test set for vhf/fm radios .... 
URC-240T uhf/am ground-to-air radio system...... 
VHF-88S seriesivint/fimradionic eis dk tedveees don. 36 
VIC-82 intercom system for armoured fighting 


Vehicle sre tneaee. 4, Saree ta EES. Ses LEA t 373 
VRG=2407 UlfaMnaAGiO Wits cies ewes ar vais sn dleeenls 34 
VRC-240UV vhf/uhf am radio unit ................... 85 
VRC-650 transmitter/receiver ............... 0.02.20 0 37 
Tannoy Ltd 
Shoutingihat helmet: MAUS sacs sv ctasteon yon ceraweels cts 592 


TEL.LS No 2 two-way loudspeaking communications 


SYSIOM ea aerascmactcanitas santaanis det Mak erawiceen abewecnis 593 
Weaistitiallle trig. crs nace a eave os tc 0 cate aera terete Pn tis 695 
TechComm Inc 
TC-525 automatic direction finder................... 564 
TC-582 wide-band portable df system............... 564 
TC-586 portable direction finder system............. 564 
MOAANZOOGireCtionTMGEKS), oe sapecereec aie casts aes 564 
TGS lOVidivechoniin Sta retauecer ts s.caeee eee 565 
TC-5100 series direction finder antennas........... 565 
MG-S1O0-BicieCtion TiS Tenis seme eastn ciety eee 565 
TC-6100 series direction finder antennas........... 565 
Technical Communications Corp 
Cipher X 800 data encryption device................ Bali 
CSD 280 tactical voice security device .............. 517 
CSD 909 digital multi-dimensional polycipher security 

GEVIC Grain atutetcc saris sala canntasriko i eis ail rarest 518 
CSD 909A rpm ciphering device..................00. 518 
CSD 3324A secure voice system...................5. 518 
DSD 72A-SP bulk ciphering device.................. 519 
DSD 90 series hand-held portable data encryption 

CWI rd aa nia Smo aOR ee eee 519 
DSD 100 series asynchronous data encryption 

GIOVIC Ca trate natn iste ulations mesic taan aealtiva 519 
The Technical Material Corp 
AFC-2A frequency control unit .....................- 189 
AN/FRR-60(V) hf communications receiver 

[Del RRO habeas dem Baie dasaummancedacTenatas Meas 183 
AN/FRR-74 communication receiver DDR-5K....... 183 
AN/FRR-85(V)1 synthesized hf receiver DDRR-10... 184 


AN/FRT-39A general-purpose hf transmitter GPT-10K 


SOEs custirommodns noaaheape yee Ua aoe oh ROR OSCE 184 
AN-FRT-39B synthesized hf transmitter GPT-10K-R 184 
AN/FRT-39C synthesized hf transmitter 

GRISTOKEAC es anienanceesaneoaneie nce omen 184 
AN/FRT-40 general-purpose hf transmitter 

GIETE4OKEAR AS ert ctr cnr cet recen rar 185 
AN/FRT-40B synthesized general-purpose hf 

tralmsimuitte iG T=4OKE aterm hee sects stern ce 185 
AN/FRT-52 general-purpose hf transmitter GPT-10K 

SOUS rect errs MTNA coe cao Ser ce 84 
AN/FRT-55 hf transmitter GPT-750 series ........... 90 
AN/FRT-62 hf transmitter GPT-200K ................ 185 
AN/URA-27 antenna tuning system ................. 660 
AN/URA-34 antenna tuning system ................. 660 
AN/URA-42 sideband selector (SBS-9).............. 189 
AN/URT-17 hf transmitter GPT-750 series........... 190 
AN/URT-37(V)1 hf synthesized transmitter 

rat ROL cette es ar ite, yh ere oa aes cat oma oe ESE SRE 190 
ATS-50-2 AN/URA-27 and AN/URA-34 antenna 

(UIa Nave FSi Eli ecneodamntuconan acces anon BaOmtaan ATS 660 
ATS-70-2 AN/URA-27 and AN/URA-34 antenna 

(WUIATIAS HEWES (Elin item aaormonmataUmemeietator ae maer on sen 660 
CV-1758/URR receiving mode selector MSR-9...... 191 
DDR-5BR remote-control hf receiver ................ 191 
GPR-10 general-purpose mf/hf receiver............. 193 
RSPR UNAS Clie nace sanoareah once aoae ans ebale 195 
FE NOK httransimittenaeemecn acces seecb scree nackte 195 
MMX-2 multi-mode exciter .. 2... eee. c cesses e ee oe ean 196 
SBG=4:solidistateexclten | esas sn encrne meee eee 204 
SBT-1K series hf/ssb transmitters.................... 204 
TH-39A/UGT 5 tone intelligence unit TIS-3.......... 208 
PRSATKitranscelvetnwarmcammarte seamen ane 209 
RSHO-ASKinttransmmitterse newt desc ceteasce eee mae 209 
TSTD-10K synthesized hf transmitter................ 209 
HSMe2-SkGhitransnuliehememmecr tence cee 209 
MMHRETOOOMMtFAaNSCeIWEIn nana sume aetdee sere 210 
VRA-20 vertical receiver antenna............... 660, 673 
Technology for Communications International 
410 hf signal acquisition, df and emitter location 

CV GUC hse ics satitntantanhd & Sank Anette gemataamnee ay fine nn 657 
SOAMSHOnt-rangeramteMMal vies weve sae stare vee 657, 673 
503 vertical curtain antennas................... 657, 673 
504 rosette steerable log-periodic antennas... 657,673 
505 ship-shore, ground-to-air broadcast 

AMGUMAS EMEA canteen cn task amet 658, 673 
506 ship-to-shore, ground-to-air broadcast 

AI VEQAIPRUAG) ert Stereo cesses pce uete Tits Sie sky hace 658, 673 
530 log-periodic antenna.................sse0e: 658, 673 
537A-1-29 (OE-317/TSC-99) transportable 

IOG-DENOGICIANTIONNA c.ccucscccessnsaccarres 658, 673 
SAS DyramicramtOnma wena. acsshaer ects ack came. 659 
GIBEICHDOlE ANTENA dean nenonse mes ck ae ees ener 659, 673 
SUSAN OMS ATMTSM IN A sctste ayczs auycels sotto ne earache 659, 673 
GSORaGHCAl ANtOMMaASi seek vewncnnonas codneee one ment 659 
CSO amtemmMastaeence nna yee as cee rena es 673 


S—T/Manufacturers/INDEXES 785 
GSOMEAM IS NSE dakar a. se: crusts on Gales Meee 673 
Gol anton nanyeeias. fame ane meee eae hee s673 
OSNTAMTS MMAR eal neon aN Aen elite. reat » 1673 
OSS MLS MN ates atk Mae eT Oleic ten ore 673 
GSSIAMTSNIMalyenb eRe OMe ahs ae Seat. : 673 
Series 400 emitter location/comint SYSTEM ss. .een 561 
Series 800 emitter location/comint system . ~ S61 
Transmitting and receiving balun transformers..... 701 
Tecom Industries 
Type 204025 fixed site antenna system.............. 660 
Type 204408 mobile reconnaissance unit......... . 660 
Te Ka De 
SCECOC standard communication equipment for 

command and operation centres.................. 367 
Telécommunications Radioélectriques et 
Telephoniques (TRT) 
1021 sematrans Isi modem..................... Spi AW 
2424 SEMaAthANS MOGEM sarc cerseseme acts sree 412 
AST MSEMaAlANSIMOGSMN sass cieienniwmaruwecaa nesses 412 
4848 sematranS MOGEM .....5.2..5-scscreserssseauss 412 
COMPAGAS tcmaiacamuuicn “antics rire occa sae eene? 413 
ERA 7000 transceiver family..............0.csseeeeeee 289 
ERA 8500 vhf/uhf transceiver.....................085 289 
ERA 8700 uhf transceiver . 289 
ERM 9000 vhf/uhf shipborne (or ground based) 

transceiver (TRBM 18) ...............- ee Mme 
ERV 200 Vini/tmmtransCelVer wn ccsncs.see nena: a ike! 
FEU SSilihiSsbtramsceiven a... a. semaree ts .. 248 
RE UeS4in SSOnnenlSCCIVGl. caaneanneee coer ater 249 
MDM 12/24 auto-adaptive modem .................. 413 
RBUS Stitt mi MineCelVete state cscssner. or taete ue 248 
SICOP-500 integrated radio communication 

SY SUS IMM Rtescte cts te attackers noted erarcreretacs aloicicay eee enn 292 
SNTI120 digital shipboard communication 

ISVSUCMM Epo cictis sucdah renio tctary aire iunjacte eee ns tones aa 250 
SNT1I240 digital shipborne communication system . 250 
IDP=500iecomiracio PrOCESSOin. een acne scien aes 292 
Telefonaktiebolaget L M Ericsson 
ABM portable switchboards ..................... paen see) 
Telemit Electronic GmbH 
AN/PRG-77/GY vhf transceiver....................05 22 
AN/PRC-77A/GY vhf/fm transceiver................. 22 
AN/PRC-77C/GY vhf/fm transceiver................. 22 
AN/PRC-88/GY vhf/fm transceiver .................. 22 
AN/PRC-505/GY (RTX-5051) vhf/fm radio set....... 23 
COM-80/GY vehicle radio set system................ 24 
COM-88/GY vehicle radio set system.......... Re os 
FelS8/GY nandsetenescte.-.asmacceeren eet eke aos 587 
H-288 handset-microwave with protective helmet.. 588 
Ha lO8S/EhandSetencerc dar: otacesere enna ace haan 588 
SB-130/GY electronic switchboard.................. 367 
TA-602/GY field telephone...................000.. ae 367 
Teletype Corp 
40/8 Tempest tenimimealS:serspe seaeesctasten.wtaeey . dears 444 
40/8B11 series tempest terminals.................. 444 
Telettra SpA 
CATRIN field communication systems.............. 717 
FE EththamsiuttenSaecaenareeratentanc eect: 165 
FiR-Z-R SCanimingineCelVelenr men samica ee iasee amet 531 
Fs ME400) MfiraGlOlSVSteMersnn pies en sae cnietata eee nD ES) 
HF-M-ATU automatic antenna couplers....... 166, 608 
FiyarayVNinitaGlo;Setacs asccrsesarsssses te. peas 40 
Tele Security Timmann 
DDT 300 U7/TST 3330 portable secure message 

HOVIMA Baron anand y ashewo bar Mokedye Weta a liste Keds. 
TST 0605 random noise generator .................. 491 
TST 1221 pocket cipher set with 108° key............ 491 
TST 1530 handcrypt small text cipher ............... 491 
TSI 1550/8550 portable cloner set o.c..s..ssar evens 491 
TST 3010 modular cipher system................. .. 492 
TST 3030 half-page printer ............. rere ins AS 
TST 3570 portable text cipher............... f 492 


TST 3677 stationary message transfer and cipher set 


Wit OP UKGV ie rears irra sneha tts ie Ae Ctte wn. 492 
TST 4043 shortwave modem with cipher ......... 419 
TSI,4045; cipher Modem, oauiaenn ese one puas eaten 493 
Si 4048icryplolmodenicrannsa cre tees ae 757 
TST 5573 high-security universal data cipher set. 493 
TSMS57SF facsimileclohen Sel. insane acer carci 493 
TST 5579 digital facsimile cipher set.......... 494 
TST 7575-11 full-duplex high-security voice cipher 

BEN eof stos don aOR ne anc benten abs toner aetce eM Ta, ... 494 
TST 7595m high security voice cipher set ........... 494 
TST 7690 \voice’cioner Sets... ca sccee sete ees oe ... 495 
TST 7695 full-duplex voice cipher set............... 495 
TST 7698 miniature voice coder/cipher set.......... 495 
TST. 9669 telex Cipher module... quneaweyeaenne 1 495 
Telespace 
Syracuse Satellite communicatins system........... 342 
Telex Communications Inc (see Hy-Gain) 
ProGom:352|C: headsetiwmt ware nesecccss cen dev 598 


786 INDEXES/Manufacturers/T—W 
Teltron GmbH 

SPISTIDA SECUIE VOICENUDIE: 25.0 sorta snencice cage 489 
SPB1ISDX'SeCUreVOiCE Uits Aine. eaccs vem ceae eee 489 
SP 850 miniature secure voice unit ..............000. 489 
SP 851 miniature secure Voice unit ..............0005 489 


TVC 9000 voice encryption UNit............. cee 496 


TVC 9001 voice encryption unit......... PPh nde 496 
TVG 9003\voice enenyption wMits <.hene ewiecacten ee 496 
TVC 9004 portable voice encryption unit............ 496 
Terma Elektronik AS 
2061 vhf/fm transceiver system ............... eee 12 
Texas Instruments 
Tactical electronic reconnaissance (TEREC) remote 
UGA plellennrioe sae recmecimeneeantod ees aee State ctor 545 
Thomson-CSF, Gennevilliers 
1 kW mobile jamming station ............. ccs eee 567 
STAR-system for tactical access to combatradio.. 13 
Thomson-CSF hf and vhf/uhf radio surveillance 
GLUING TONE TS cetiars ade cers cahs tone Ralsaabootnane cbekcraatoeevniens 526 
TRC 110 (ER BM 10) hf/ssb transmitter.............. 250 
TRC 112 (ER BM 9) hf/ssb transmitter............... 250 


MBCTIS radioidirectionitinder ganas sc ececciea. naree 551 


TRC220-1 series of 1kW hf isb/ssb transmitters..... 155 
MNRG224 ntitran Smitteras wearer cee tes er nee ate te 156 
TRC228-1 10kW hf isb/ssb transmitter............... 156 
TRC241 communications receiver................ 005 156 
TRC251 vif/If telegraph receiver. .............0 eee 250 
TRE296 radio direction finder 2.0... cene.0cr..es es ee 551 
TRC331 hf/ssb transceiver.......... ROG e ers ceee 14 
TRC340 portable hf/ssb manpack transceiver...... 15 
TRC342 100-watt mobile hf transceiver.............. 15 
TRC344 hf/ssb mobile transceiver................005 15 
TRCS45 nt/SSbithanSOelVet nares a aememeaenaieemiyeeins 16 
TRC347 hf/ssb manpack receiver ................005 16 
TREC350 Int/SSD i (rANSCCWEM. atue neck aeaeae oncesncr ian 16 
NRESSSiint/SsotransSCeletives.wccdelceeenus cance eee 16 
TRC SOA IN/SSOIfANSCEIVEHS ac cmewscasateeenactty erin es 16 
TRC362 and vehicular hf/ssb transceiver........... 18 
TRCS74 Af/SSbitraNSCOIWere made senate ol cee iasienrev « 18 
MRCSS2int/fimithamMSCeNeliins.nceagemtmee ese acres 18 
TRC570 vhf/fm mobile radio transceiver ............ 18 
TRC571 vhf/fm mobile radio transceiver ............ 18 
TRC5/77 vhf/fm manpack transceiver................ 19 
TRE743 tactical terminaliuMltivnc stevens omen anen 414 
TRC745 tactical data message terminal............. 415 
TRC 762 hf and vhf narrow-band audio encryption 

HUN esate aurataaate eons tir ut te SOUR, M <terencta pine ase Ra hs 486 
TRC 769 voice ciphering equipment................. 486 
TRC773 tactical digital ciphering equipment........ 486 
TRC920 manpack vhf/fm transceiver................ 20 
TRC950 vht/fm frequency hopping transceiver ..... 20 
Thomson-CSF, Paris 
Thomson switching network simulator.............. 690 
Thomson Sintra Activities Sous-Marines 
TSM 5152A transmitter/receiver for underwater 

LEISOONN a ctor ecmutrcenteer area. d neue toriaupioes “Cun rama 250 
TSM 5152B transmitter/receiver for underwater 

tEIEOMOMY. ode cece aan ee re ia ee ee eco ee 250 
Thorn EMI Electronics Ltd 
Mobile.datailink terminal. ..c.1sc)esecsoceucear dns 439 


NL106/NL134 15GHz digital microwave radio links. 231 


Thrane & Thrane A/S : 

TI-1585E radiotelexmodem.s2..ascsuensceerseeee 41 
TT-2085A radio telex modem ............0 cece eee e ee 411 
M-2sOOAMNnHGatanmogenml..c a: th nemmeieereie nae 412 
TT-3210A maritime radiotelex modem............... 756 
Time and Space Processing Inc 

2000 Tempest Voice Gigitisen. v0... i auceye.e-- sce ses . 446 
4000 series secure voice communications system.. 517 
Model 200 Tempest digital telephone ............... 402 
Model 280 digital voice exchange .............see eee 402 


Model 300 dial-up secure voice terminal............ 521 


Model 310 telephone interface module.............. 402 
Titan Severe Environment Systems 
SEC 86 communication computer system........... 476 
Tracor Aerospace Group 
AN/UGC-129(V)1 tactical record traffic 

EGISIVDOWIIEET cat ctaccnct tease tanertck cae arent 457 


AN/UGC-141(V) fixed record communication terminal 


and 8000 NATO communications terminal........ 457 
MMe 1Z(A COCK IL Tele GUNTER tre nection ccusvan eides ansenye 482 
Transco Products Inc 
PN/11C23300 L-band blade antenna............... 660 
P/N11D20100 blade, high-speed L-band/uhf 

ALIENS 5 alc re ae eee tee 660, 673 
P/N11D20200-1 high-speed L-band/uhf blade 

antenna... (kvaeh ae SA leviet te ea EER 673 
PN/11D20700 L-band blade antenna.......... 660, 673 


P/N11D21300 blade, high-speed L-band/uhf 

ANLOnmMan, yiterach is Seater pas, Tan 660, 673 
P/N11D21900 blade, high-speed L-band/uhf 

GUMS TIIDA Gee, Gee ISe eh Re TE 660, 673 
P/N11D24800 blade, high-speed L-band/uhf 

AMTOMMME kota laa here eer A rR ae ele 660, 673 
PN/11D28500 blade antenna.................5. 660, 673 
P/N11D29900 uhf blade antenna............... 660, 673 
PN/11D31900:bladelantenmas: iiacccedesrusteesecens 660 
P/N23080 vhf communication antenna........ 660, 673 
UHF/AT-879/ARC blade antenna 

CE/NVMDOOTOO ements cette ster ects meters 660, 673 
Transcrypt International 
PH=26 phantom raion nanerrce ene nceuhrcamertat rare 136 
SC-1000 secure transceiver............c cere eee eee eee 143 
Trans World Communications Inc 
PROMOZ7VhtiiransCeIven, ancients odaanaace eae 137 
PRE1O99ini/Ssb/imanpackeesmet cs.cccrteencacr cee 137 
RAT100 automatic hf antenna coupler................ 140 
RAT1000 automatic hf antenna coupler ............ 140 
Ri O0/MP iitiaiSCeivelian-sacetantteeeeases ae necrnr 140 
RT400 transportable hf systems .................0055 141 
RT1000 transportable hf system..................... 141 
BTS20PNemOleCOninOls .cceactcrttaes vray csmndte 142 
RiSS00imessageltenhnitalaea: «en cstneritei eerie 475 
RIvARQ=1100 hf/ssb transceiver: ei... ss usnecen 475 
RT/ARQ-400 hf/ssb transCeiver............ccr rece eee 475 
RT/ARQ-1000 hf/ssb transceiver..................00s 475 
TW OO fKANSCCIVE Iles arcs etenmecri teres 145, 210 
VRGa O99 nt-ssbitranSCeEIVer. .- ona: - esse cerns uae eeis 146 
Trend Communications Ltd 
600:series teleprimtenS™ 0). o.aaetes seamen decad tane 432 
625 Tempest communicating workstation .......... 432 


Telegraph and data message generator and signal 


ANAIVSEN Binh Achek ioe WO ee Sere ah ee Stet oe 682 
Tri-Ex Tower Corp 
ED40 lightweight portable retractable mast......... 660 
MRG=4:19-66itO Wels wader teen eeeee ateae cree 660 
MT series of mobile towers............000. cece eee eee 660 
TM 358 tower for shipboard use.................0005 661 
ini-Eximobiletowen thailetic.cs..seccenecte ees ieee 661 
Tiiexrotomrotaton ost heece eee eee eee er 661 
Tit = OONSO) TOWeRU AIG icma-sa tote aecormaen tenn OnE 661 


Trivec Avant 
AV 100 fm/uhf/vhf/multi-band antenna ............. 661 


Nim LO Wee toh cial i velere chia noonatades coc Tener nner doa etane 673 
AN LAO 2; AniteMmnnal ates nance aeicle Seeds eae.) Notre aurea toe 673 
AW AOSiaM ISA eee reine icerrord a eeorn eruannar eens 673 
AVMOGamtenmatss yi ontepitcrbnins «be ciannnen sia aves 673 
AV 109 series vhf/uhf/fm antennas............. 661, 673 
AV 165-60 airborne antenna..................5. 661, 673 
AV 200 series vhf/uhf/fm multiband antennas ...... 661 
AVG 2011 ANIENMAR tascam: cece tet ocean ae 673 
AV 207 AMtemMalapenhasan whens Lites Soap Rteaatoeereh 673 
AVi221 AMGNNG id. auntebiitehadh ina teeeenen ition eaten 673 
AN 222: ANEMIA ac es earns cate ake steno eee 673 
ISNG2ZZ4 QNOMIVA RI « 5.05 ops ak sce tty once std, os Ree 673 


AV 400 series communications antennas........... 661 


AV 401 antenna ............. ine tick Sheasyactad aap aa 673 
AN A403 Antena taeeen atosy. cde icinactCumaambaeee 673 
AN AOS: ANGINA hasta Metter thas aacioa uses, ooo esaap meray Rakes 673 
ANAS va hiemmlal teorcincr rion ssa thua an cee 673 
AV 444 uhf homing antenna...................5 661, 673 
AV 455 multi-band antenna...................55 661, 673 
ANI SO4 Timielinte minal teveranehideisn< cntapujese-argaeake 661, 673 
AV 1001 fm/vhf-uhf diplexer...................5. 661, 673 
TRW Electronic Products Inc 

AN/FCC-98 pcm voice and data multiplexer........ 235 
AN/FCC-98(V) voice and data digital multiplexer... 452 
AN/FCC-99 digital multiplexer ...................004. 235 
AN/FCC-99(V) 2nd level digital multiplexer.......... 452 
AN/FRC-170(V) series digital radio .................. 235 
Fourchannelivoice: module. ...aawavsseuanermecere: 758 
KG-84A\data‘encryption Unit oo... seg eens er ees onan 520 
SST portable text encryption system................. 523 


TRW Space and Technology Group, Redondo Beach, 
California 
FLTSATCOM fleet satellite communications system 354 


Ultrasystems Defense and Space Inc 


1-1001 phase locked oscillator/synthesizer ......... 537 
1-1248A high-speed digitiser..............0....00005. 703 
CAURD OM) diiseti-: niwa oe Satrtete nee mes aet 560 
Unisys 

AN/UYC-7(V) communications switch .............. 399 
AN/UPQ@-3(A)idatailinion vse amsetten te ki aaetaiect 458 


AN/UPQ-3(A) steerable antenna.................005 661 
Marine air traffic control and landing system 


(IMIASBGALS «ced strane cautery eekecure decent hatha arER Tae 750 
USEA 
RS 100 underwater transponder.................0005 259 


TS 200 underwater telephone set.................... 264 
TS 510 standard and emergency underwater 

LOIS PNOME cist. dh cais RA SLR Sa ae EE ee 265 
Valcom Ltd 
AS-2537A/SR naval whip antenna.............. 600, 663 
AS-5085/SR naval whip antenna............... 600, 663 
AS-5088/FRC self-supporting whip antenna... 600, 633 
V-147-CLC mf whip antenna.............06..00- 600, 633 
Ve802 WhipsantOMinas.n «erie: acestaeeeaitesl aerate 600, 633 
V=802' FT. whipsantennas.. emveo. sce aee-creeeaedt 600, 633 
V-33070-CL2 self-supporting whip antenna ... 600, 633 
V=33085 whip:antennal.. 0. ..+.s0.<=42200 seen 600, 633 
VPCG 10kW programmable coupler ................ 600. 
Valtec 
TAG 1:1 tacticalicable, avaiitee ivee cee cee 405 
Varian 
VZX-6985 E4 x-band TWT amplifier.................. 360 
VEB Kombinat Nachrichtenelektronik 
KSS 1300 1kW hf transmitting system ............... 157 
PCM 10-400/800 digital radio relay system.......... 218 
PCM 120-2000 digital radio relay system............ 218 
VEB Funkwerk 
UET 720) portable vt receiver...5...- 0.0... .ce seems 158 
UFT 721 vhf/uhf portable transceiver................ 158 
UFT 741 vhf/uhf portable transceiver................ 158 
UFT 771 vhf/uhf portable transceiver................ 158 
VEB Rafena 
RVG-924 radio relay equipment ................0.00e 218 
RVG-934 radio relay equipment ...................0. 218 
Veterans Electronics Communications Inc 
PG-100 pedal cranked generator ................... 695 
URG-187 hf/ssb transceiver............-...0+:saseene 55 
URC-601S vhf/fm hand-held transceiver............ 56 
URC-777 vhf/fm manpack transceiver .............. 56 
Vigilant Communications Ltd 
DT-1000 hand held data entry terminal ............. 435 
DT-1100 tactical teleprinter data system ............ 436 
PY-1000 field) printenwesc.o... seas dances eee 441 
PY=1 100 rintent exon «scans onc ae 441 
SG-1500'speechiscrambler....7......-e:- oe nena 516 
Vitavox Ltd 
B50 low-impedance microphones................00. 590 
B&0imICFOMHONE.. «tases. was set one nee 590 
Rugged loudspeaker unit.........- Ava nean 592 
Vitroselenia SpA 
SMC 1203 Mk Ill radio relay system.................. 225 
Watkins-Johnson Co, Gaithersburg, Maryland 
N12 MICKOWAVE KECEIVEN .cic5.c.esscsus nsiee ie ee 233 
112-1 microwave reCeiVer... 2. ......0e sec eeeeeeeesees 233 
AN/PRD-11 vhf/uhf radio df system ................. bog 
AN/GRR-8(V) (WJ-8640-1) manpack receiver....... 111 
AN/URR-74(V) hf receiver WJ-8718................5. 190 
Responsive surveillance subsystem ................. 542 
W4J-1234 system interface Umit). 20.00. +. 2 sssmeeeamene 546 
W4J-1920 multi-parameter distributed processing 

SYSTQUM i asace sdaciartva ass aya tehore ate atoveseltietdh vik tle) eee 546 
WJ-4810 communications jammer .................. 579 
WdJ-8610A controller. ciatcsc cu s.atless sare caeele eee 546 
WJ-8615D vhf/uhf receiver ...........+.0ssse00ees sane 546 
W861: BITE CEIVG Ty co:s.:s.csors nscyr ess estcles sf 547 
WJ-B626A=4 hf nOCOlVel nic. sc. sae vee ou dlne cieclelent ae amnee 547 
W4J-8628 vhf/uhf master acquisition receiver........ 547 
WJ-8709 NE TECEIVEr os. ..555 sesnlneneteseurgees cee 547 
WJ-8718A hf receiver. .cc.c00t cdsemnest ee 547 
W4J-8770 hf transportable receiver................... 548 
WJ-8955 mobile esm system ...........0000esee eee ee 549 
WJ-8965A communications reconnaissance system 548 
W4J-897 T/A direction finder. .2.s.s. ne. see aes 565 
WJ-8975A manpack direction finder processor 

(C-114495/PRD-11) seine cee ee ee 565 
W4J-8976 three-channel df system ................... 566 
WJ-8990 manpack tactical intelligence system 

(MANTIS): 2 fis -s:ccare are cis sien See tO ee 549 
WJ-9040/SYS 001 modular broadband collection 

SYSTEM us. csc sin eialoissialshacsssiele since. clade tou ea eor ae 549 
WJ-9088 frequency management system ........... 549 
WJ-9180-1 signal monitor (IP-1355/GRR-8(V))...... 550 
WJ-9195C rapid acquisition spectrum processor 

(RASP) ct iecitaut dt eaaein teak tote: a 550 
WJ=9205 SignaliMmOmitonie....cucke sth acer cern tee eene 550 
WJ-9206'signal monitor .....0.c2. gactu. ee nee enone 550 
WJ-9472 two-channel fsk demodulator system ..... 482 
WJ-9477 precision tunable demodulator............ 550 
WJ-9518BE fdm demodulator..................ses00s 550 
WJ°987 1A. df antenna :...,..eiee let dan seein eee 661 
Wu-9872A dfs amtermmaivints,. inal pateienstetent.rereeseneeiens 661 
W4d+-9873 df:antennaiueum rnewingGeceeaee ey eeenane 661 
WJ-S880Adfiamtemmacictn iit ast iexsadeuatieceneem 661 


WU-O880A=1 GT antennas io. Microsc earnecethruteres 661 
W4J-9881 direction finding antenna.................. 662 
Watkins-Johnson Co, San Jose, California 

AN/FLQ-4 noise jammer simulator .................. 572 
WJ-8326-1 quad-ridged horn antenna.............. 662 
W4J-AR12 series log-periodic dipole antenna... 662, 673 
WJETS/4700 electronic threat simulation system... 579 
WJ high-power antenna systems.................05. 579 
Whittaker Corp 

STA-3036 shf satelite tracking antenna............. 662 


Whittaker Microwave Systems Inc 


REL 4.4 to 5GHz digital troposcatter terminal....... 241 
REL fixed installation troposcatter terminal......... 241 
REL transportable troposcatter terminal............ 242 
WitralitertrOp Ol mean sake tte cam ach athe iene ae eee on 244 
AB Wibe/Scanmast 

Scanmast military telescopic mast................... 609 
Xetron Corp 

Frequency hopping multiplexer (FHMUX)........... 130 


W—Z/Manufacturers/INDEXES 


Zellweger Uster Ltd 
AGD hf broadband transmitting antenna system... 
AGV hf broadband transmitting antenna system... 
Emergency warning radio system ................... 
FLWA 68 loudspeaker telephone.................... 
EAT Gi thrOatimicrOophnomesme,aeserecern skh ber sees 
S-500/E-600 hf transmitter/receiver............ 

SE-400 hf radio system 


a 


OCS/Arantenna tin ivinesictagtecen eee eee tress ceinete ees 666 
OBS/Ziantennass Revi cb emcee tone Melee Heme eos eles 666 
1-1001 phase locked oscillator/synthesizer.............. 537 
1kW mobile jamming station ............ 2... cece eee eee 567 
WLO-KW ssbitransmitteracdcunwé eanthwlteret se. eheas ee neers 151 
2/AA3/225-400/T/100 tunable antenna filter coupler...... 611 
2/AM3/225-400/T/100 tunable antenna filter coupler...... 611 
2C704/1 two-wire field telephone (UK/PTC/404).......... 386 
2C708 series weatherproof telephone ..................- 386 
2C800/1 multiplex automatic telephone equipment 

ATIALSL) stop tears ntovarcen cig aienrabur ee eae cere ee ee Sale 386 
2C806/1 general purpose tactical interface unit.......... 387 
2TM24-3500 microwave radio .......... 06. e eee eee eee 222 
2TM1500M/2TM400M radio link equipments ............. 222 
3ZD-25 open wire carrier equipment..................... 362 
4JXD-1 vhf/fm radiotelephone ..................2...0.05. 151 
4PSK digital microwave radio (AMLD4 series 1.7 to 

POS GAZ) aieriteeverarleres meee ieee elem rete eee ce eeletcleeeeat ths 283 
4TP1500 troposcatter equipment .....................0 ee 223 
5P21B-1 LEN-V mobile radiotelephone .................. 170 
5P21C-3 LEN-V mobile radiotelephone base station...... 170 
5.5-metre transportable antenna .....................00. 650 
6 BWE broadband hf dipole. .............. 2. cece ence ee 643 
6-7 14 series lOOPANtENNAS sev... sec eee he eee cee es 655 
NOEWaAthSSOMNAGIO SObeeecetyrce leu esate eeechntte Mahe otaleetacysie nd 10 
14AS-1 (OE-280) airborne receive antenna system....... 636 
15-watt army hf ssb transceiver .................0....0005 10 
O-WatkiSSb radio Seti... set dene wre seitreretiraeelentieieresnee oe oe 10 
16 QAM digital microwave radio (AMLD16 series 

Revatoi22 GAZ PANS) teeta cietaninilanieistieite ce creer 233 
21A400 comprehensive helmet headset tester........... 676 
22A100/2 field switchboard)...ocics. bec. es ecee cess ees as 387 
27 A300 series interfaces... 6... sc.see Breet elie eeene es 696 
30-channel vhf radiotelephone ................0.00eee eee 271 
SOkW:ssbiiransmittor</2.cke eset ee ole eens lee acer sctie 151 
32A-1B transportable hf broadband antenna......... 636, 669 
32A-2 short-range broadband hf antennas........... 636, 669 
32A-2A broadband hf antenna....................00- 636, 669 
32A-3 transportable broadband antenna................. 636 
40/B8shempestterminalS ters cote. sso vdeass ot os eteea cess. 444 
40/8B11 series Tempest terminals....................... 444 
40BB2P8V vhf tactical fm rf power amplifier.............. 105 
41D 220 broadband vhf gain antennas ................... 605 


42A-1 transportable broadband log-periodic antenna 636, 669 


42A-2 series transportable log-periodic antennas.... 636, 670 
42A-2F log-periodic antenna .................. cece eee 636 
a2A-1OlantennaSyStemie...ct ss ciocs. sc atsce wseeee ek os 636 
43A-2 dual polarised log-periodic antenna........... 636, 670 
43A-5 broadband dual polarised log-periodic 

(ULC 85 os ORS BADER COROT oor Hbon. 53 5o6n See erene 636, 670 
43AP-2B omni-directional antenna system........... 636, 670 
44AS-1 uhf satcom antenna system.............6..0 00008 636 
44AS-3 vVifiantenna SYStE Micki. ccc. se ccc ne dees vein comes 636 
AGA-GiaMmtENnna SYSteM eA cs,-sto0 jebbdtiees acces qecarenw dei os 637 
47A-1B vertically polarised broadband dipole ........... 637 
51M-80/81 vhf/uhf am receiver .................0.0.e eee 165 
BERG COIN MOAT: ANNA ier tiay-fesss Xergie te syle c)0s si8i ese seretona, 10:8) dvossymyete 637 
53A-10 omni-directional ground-to-air antenna .......... 637 


64A-1 heliborne antenna 
GECS7o2 VintanteOnna.\.tetsacemetaesiyser cee serene dans 


67A-1 shipboard shf satcom antenna .................... 637 
BLEGAGBB aintenanely-aerecreiraisieeioreis Rosters anlern sreraieiadicistots 646, 670 
83C1108-1 vhf/uhf airborne antenna ................. 646, 670 
B3DS-tidigitaliswitehing:umit.ca. septs atere cee maleres oon ae 392 
838SM=f modular switching UNIT... cece sees emcee ee wes 392 
87SM-1 secure voice communications switchboard...... 392 


QOSOnbeS Ma Sts mppechs stot sclera eraser cverrsevie vaste ace evere rode 


96C uhf power amplifier 


101 vhf airborne antenna.................-.0.0e se uee 654, 673 
MAZMICFOW AVE MECCIVEN i 2..5.0:<,<ciepcidistseieiesiserue piatiaan tiene’ 233 
AD 2-TiMICKOWAVEIFOCOIVOR: . «sr1s...cits vs wars.e siete ales os aja; elarete sl 233 
PAO MAR AMEO MG Benes whe ct ya (escra ia syase cas ee tress 2 ee 9 654, 673 
125-WathSsb!trANSCOIVEN is «cies cys 2 ciats.c.ciciehe a atsls(ebtiest «/sfaiv aisles 756 
ASOISP standard ManadSetS evans ceeds ch ceo 8 sae ores 584 
ISO-ZY DiGiSCan'tranSCOWOM ie. cate seisiacoc cle eles: +.ajs 2 dite o.2s 182 
HBSiGNG IV Otol denverse cp irtuile =: cstern eieivie eiateieioie apie wisn acct are 483 
20G-wathssb tranSGeiVerih enc ce mcia etic rts Selec eekly Yeas 10 
204A digital microwave relay............ 060. c cece eee 212 
222 hf-shipboard antenna. ...ccnc. cere cnc ctuiree > « 654, 673 
PAVE REAISOUT, fiiits sites ss0'-sacubuan-peen oN leas ss tee 585 
PAG -Siammen meatier siesta: «sicitnreteieet tele « oat 611, 664 
GAT. SP ANOMG NGAUS Ota -5.i)0..\:denc aiaeree eins: he Seteh a 585 
253, SPOUdSPOAKCln scietcciss ciesaine skle soesed ssc apr ale 585 
255 SRiavionic headset... j5.cep seer esis vemaames siemens 585 
ZLOKSNSPEAKOK/COMMO) UNI faerie eteterets aletete cictey> s-alsre?o\ol star ous 105 
295 SP single earshell headset...................0.00005 585 
ZOE DIDIOKOM -apsjscia «cine sinheltal eae 

298 SP standard handsets 

300 series hf transmitters and receivers ................. 167 
SOOIWMID ANCONA wit ersten einer ne sored s ace al eee aed 655, 673 
SOL WIND ANION AK fp hen eRe telmaioa is cia 5.s 6 safest tote 655, 673 
SA OLS OlOtiMnelimetareerar de detieiece rte ss 5:09 claire's allen araule 586 
Sih cee PUOP MONGOL. ck opeccrt aeea ines ves nos cebayes ae 586 
321A tunable qpsk/bpsk demodulator ................... 444 
321B tunable psk demodulator ....................000008 444 
329A tunable bpsk demodulator .....................2055 445 
BS9Ai pen DIESVNCHONISEH oie dacite cies askineleisies ie snares 445 
S7OVEhremote:controliinit-eama ureter sci teens cece 445 
400-wattssbitransmiltter:. «cepmentieen-+ deaths sec nce ncvuaies 151 
400-watt hf communications system ................00008 724 
400 series vhf/uhf communications system .............. 158 
410 hf signal acquisition, df and emitter location system . 657 
FAD SOGUOTAK sessile vio. 0 ante MR cea isis Ge hacer olaeie ieee 516 
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While this Tornado was covering 


1900 miles in 1 hour Ampex could 
have been recording everything 


on | cassette. 


Imagine an easy-loading digital cassette recorder which 
stands up to the most demanding airborne operations. 

You're probably picturing the new revolutionary 
Ampex High Bit Rate 1” Rotary Digital Cassette System 
which records SAR, EO, FLIR, RADAR, ELINT, ASW, Flight 


Test and Satellite Data. 


The 96 Mbit buffer memory enables data to be recorded in 
burst, continuous or any changing rate. Each cassette offers 3.8 x 10! 


ay 
i 


bits storage capacity. You have a maximum record time of 1 hour at 107 
Mbits/sec and proportionately longer times down to zero. And the 
system is available in small full MIL-spec version or rack mounted 


for laboratory use. 


For full details contact Keith Russ. 


AIVIPEX 


Recording Systems Division 


Keith Russ, Marketing Manager, Ampex Recording Systems Division, Acre Road, 
Reading, Berkshire RG2 OQR. Tel: (0734) 875200. Telex: 847611. 
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STK DEFENCE COMMUNICATIONS SYSTEM 


Our digital communications system, developed in close cooperation with the Norwegian Armed Forces 
and the Norwegian Defence Research Establishment, ranks in the technological forefront and has 
resulted in major contracts for military networks both in Norway and abroad. 

The advanced product family — based on the NODAL SWITCHING CONCEPT - with its integration of 
voice, text and data offers a wide range of subscriber services and facilities. 

The system meets the requirements for secure, flexible and responsive communications systems for 
today and tomorrow. 

The defence communications system covers strategic (fixed installations) as well as tactical (mobile) 


applications. 


TACTICAL NETWORKS 


STK offers both DELTA MOBILE (Eurocom) and PCM MOBILE 

(CEPT/CCITT) for tactical networks. The system is characte- 

rized by high survivability due to 

— autonomous operation, degradation in parts of the network 
will not affect operation of intact parts 

— possibility to make fully meshed networks 

— communication security an integrated part in the total sys- 
tem design 

— protection against EMP-Nuclear, EMC etc. 

The system consists of small, lightweight, mobile moduies — 

easy to install and transport. 

The system is of modular design and offers simple expansion 

of capacity and facilities -and has modular and structured soft 

ware programmed in CHILL. 


STRATEGIC NETWORKS 


The NODAL SWITCHING SYSTEM for fixed networks can be 
configured as transit networks. PABX networks or combina- 
tions. Advanced principles for distributed switching and auto- 
nomous operation have been amployed. 

The system offers full service integration, and a wide range of 
subscriber facilities and other characteristics necessary in a 
military communications system. The most important subs- 
criber facilities are: 

— Multilevel priority/preemtion 

— Conference and broadcasting 

— Hot lines 

— Free numbering 

— Call transfer, re-direction etc. 

— Closed user groups 


The system is designed for STK DEFENCE — Line grouping 

fully transparent networks COMMUNICATIONS SYSTEM — Non-secure warning 

which means full integration ;' = . The system offers different routing 

of: ay a strategies, pure saturation, satura- 

— Voice XX x 7 tion with controlled branching, deter- 

- Data a ministic or combinations of these. 

— Message switching Seas uo d It should be noted that, being appli- 

— Packet switching Ze Local Aogiona! Local \ cations of the same system concept, 

- Network control (contini- | € ice ee a the network characteristics des- 
ous, automatic) . toc PTT “| cribed in the tactical system section 

— Communication security ghia He es _ _«@ are also true for the strategic system 

— Alarms and statistics aie, & e "and vice versa. 


Vv 


ALCATEL 


STK 
Standard Telefon og Kabelfabrik A/S 


Defence Division P.O. Box 60, Okern, 0508 Oslo 5. Teleph: 63 88 00 
Telex: 74 552 stk de n. Telefax: 63 79 44. 


STK is a Norwegian Company of Alcatel NV and ranks as one of 
Norway's most important manufacturers of communications and 
electronic systems. During the modern teletechnological era the 
company has been a leading supplier of switching equipment to the 
Norwegian telephone network — and offers today digital communication 
systems for military, business and public networks, digital transmission 
equipment, data modems and telecom cables including fibreoptics. 
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GEC Telecommunications Limited, the UK’s 
largest and most experienced manufacturer of 
telecommunications systems, is uniquely qualified 
to undertake the design and supply of major 
secure defence networks. 

Through its Defence Systems Division, the 
Company provides the organisational muscle and 
professional know-how to carry complex projects 
through to a successful conclusion — on time 
and within budget. 

Defence Systems Division has direct access to 
advanced communications equipment and the in- 
depth technical expertise to create custom- 
designed military systems based on established 
commercial products. 

The Division has the resources to implement 
major secure, survivable fixed communications 
networks on 4a national scale, providing a step- 
by-step service that begins at the earliest stage 
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of planning and continues through to the 
training of operating personnel. 

Defence Systems Division is currently 
managing UK MOD projects to supply major 
secure digital Communications networks for the 
RAF and the British Army. 

As Prime Contractor for Project UNITER, the 
Division is providing the RAF with a secure, 
survivable, integrated, voice, data and message 
handling service which will meet operational 
needs well into the next century. 


For further information about the full range 
of services, contact the Commercial Manager, 
GEC Telecommunications Ltd., Defence Systems 
Division, PO Box 146, Coventry CV1 1PJ. 


Telephone: (0203) 553571, Fax: (0203) 20686 


H Project definition 
@ Network modelling 
@ Systems design 
@ Subsystem specification 
@ Competitive Procurement 
@ Hardwarelsoftware development 
@ Site and installation design 
@ Installation and commissioning 
@ Network integration and proving 
@ Training and support services 


GEC Telecommunications 


DEFENCE SYSTEMS 


GEC Telecommunications Limited is a Management Company acting for and on behalf of The General Electric Company, p.l.c., of England. 
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COMMUNICATIONS FOR 
THE PROFESSIONALS 


$76210 RX4000 


$76210 1kW ISB/SSB HF Transmitter The Exciter SE6000 will control all @ 30scan programs composed by the 

The 576210 is designed for heavy duty known 1OkW transmitters user 

continuous operation, and gives kW NATO stock reference No: ® 24-hour clock and 24 pre-settings of 

average and continuous output power. 5820-22-305-]188. time and action 

Itis a solid state unit using modular @ BFO + T7kHz 

construction, and features built-in @ Squelch function by signal 

test equipment, low MTTR, four threshold level 

independent PA modules and two RX4000 Monitoring and @ Efficient notch tune interference 

independent power supplies. Communications HF Receiver filter 
isaac tequencyrnge —Ssehc RiOobcensooy. __* oplenancad anton secon 
Minimal power reduction for MEN Das Bes Ss aee cide 
: 3 wheel tuning, from 15kHz to 30MHz, in Sf 1 
increasing VSWR (15:1 full power, 10Hz. 100H IkH R d control, plug-in RTTY demodulator 
2:1 —1dB) ee soninittion ERE BITE i ee oe pn 
Proadbancd noise LllGd Batman Sa erg ae se i pa receivers and computer interface 
output at 3kHz BW reliability. 
Accepts high speed data 
transmission @ 75-channel memory with optional Dansk Radio AS, Markaervej 2, 
Options include remote control and expansion DK-2630 Tastrup, Denmark. 
computer interfaces, automatic @ Extensive scanning capability of Tel: + 45 2 5213833. Telex: 33358 
antenna tuner, Fl modem channels, frequencies or programs DARIOS DK. Fax: + 45 2 522380. 


ae > \ \ 
Dansk Radio 


dra 
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LST-5B lightweight satellite terminal .................05. 356 
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LTU-1010 line terminating unit................ ce cece eee 361 
LU 470 fibre optic transmission system ................55 381 
LVR self-contained audio amplifier/loudspeaker......... 598 
M 
MiS2KKA teletypewr tert rerran selecsareromteyacc sisishaoter sitiowtiee ce 427 
M-32KN teletypewriter ... 2.05... .teesecereeeecsecenesecs 427 
M-55 tank communication helmet................0.0-0005 584 
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M-80 Magneto telephone Set .............. 0.0 es eee eeeee 407 
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MA 700/RA 470 lightweight telescope masts ............. 622 
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MASS masti aaa scadanseaoctaceh sin tesentas seinen tae Boncig Myr 
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MA (223 Timast sc biiiisa's ccikeia aacltcialeteletaahe fe s)niass Sie ee estes eis 622 
MA 2232 hf receiver tuning aid ..................-.2-005: 533 
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MA 4224 audio encryption unit..................2.2000 00s 512 
MA 4225 voice encryption unit...................2--.2555 512 
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MA4233 miniature Printel acer) wis cemeteries steelers steels 437 
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MA4258 voice security microphone..........-........005 591 
MA 4263 digital speech encryption module .............. 513 
MA 4463 digital voice encryption unit.................... 513 
MA 4470 audio encryption unit................2. eee eee 514 
MA6004 series command and control units .............. 541 
MA6005 series command and control units .............. 541 
MA 6248 alpha-numeric message terminal .............. 467 
MA.6724:hfiexciter 2.o einen cus cu saahsuden cere aes acyemne 196 
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Magister communication control system ................ 174 
MAINSITE- programme ince once nee cin ee eee oie ietee 749 
Mainstay' mobile:mast!. <. o-cneacku se coeereceeerconeae ee 644 
MAJI anti-jam eccm module................. cee eee ee eee 134 
Makaira tactical communication system...............-. 271 
Man portable public address system ............-....... 703 


MANSAT portable satcom terminal..............0...0005 335 
Manual and pneumatic telescopic masts ............... 628 
Marconi mobile satellite earth terminal (MARMOSET)... 335 
Marcryp series of cryptographic equipment ............. 514 
MARDEX Marconi digital exchange ..................55- 389 
Marine air traffic control and landing system (MATCALS) 749 
Marisat satellite communication system................. 332 
Marnet wide-area radio network .................0.00005 695 
Mk IV transportable/manpack mast............0.0.00.05- 644 
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Martlet transportable terminal........... 0.00.00. eeeeee 336 
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MASTER airborne satcom terminal.................0.005 336 
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MATNET satellite communication network............... 749 
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MG@'S002 vhf/uhf.couplers: 3... 2.02.5. .0..- eae. Seq 627 
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MCC540 meteor burst communications terminal......... 703 
MCCS-500 naval communications control system........ 255 
MCM-680A morse code modem ............. 0.0.0 c eee 467 
MCS 2000 communication system ..................00005 366 
MD12-M digital data modems. skies ccs ctenic «vis cictiel tele 424 
MD=23: MF MOON aie arerates=ipavelates<t seuss i teleh lat ated enioressetae secae 421 
MBD-600'dataimodemin.esianaucenticeiienemmctreke eninennts 410 
MBD=600 ‘hf MOdOMS sae ea hee «aise ste e: tec «are eer 421 
MD-1035/A uhf dual modem ..............0.0.0.0cc cece ee 467 
MD-1061(V) digital data modem (MX-513B) .............. 468 
MD=1094/G'tricemOdem: «cee. anvetsmie,cietoie orice ersleterereleveleisielereiere 468 
MD=1098 ‘qfim MODEM: ojos oie 5 oie aenists sini cts miei stele clots nels 468 
MD-1208/G digital troposcatter modem.................. 240 
MBD=1522 ht model: caer cscsageakecweccceren dap tense 421 
MDM 12/24 auto-adaptive modem....................05. 413 
MDR'300 data recorders. oases eine sehen 468 
MDX15 multiplexer demultiplexer ....................00- 215 
MDX120 multiplexer/demultiplexer.....................- 363 
ME‘S40 off-line cipher iumit iii. .cate ste eeseieem ieineijartes si 483 
ME 600 random key generator......................0008- 483 
ME640 off-line telex cipher system .................00005 483 
MES800 key generator for transmission of secret 

COMMUNICATIONS. cs sacewbat akira ener tate 484 
ME840 off-line telex cipher system ...................08 484 
ME930 facsimile ciphering system.....................8. 485 
MEA67 one time tape telex cipher system ............... 484 
MEG input device for message transmission ............ 430 
Mercury Talk hf transceiver ..................2-..0-0-0ee 11 
MERIT single subscriber terminal ....................... 467 
Merlin GR 856 system processor .................5..0005 756 
MEROD MA4220 base station ................20.00.0000. 438 
Message entry and read out device (MEROD) ........... 438 
Message exchange device (MED) ......................- 428 
METRAS digital data transmission and processing 

SYSUOM Fences ae ee ere ticlen wins cetera etateieterctarte ister 430 
MEE ASiradio link:me) ascent qsntopnecr tue Mee clentne ete 228 


MFT2 Marconi fast tuning hf communication systems.... 175 
MH 1 N@adsetiec a aicre tetas ele wareie.daceevaiiais o!-lael lapis 591 
MH193 uhf radio link terminal .. . 223 
MH195 uhf radio link terminal ...............0.0.-0002 20s 223 
MH197 uhf radio link terminal ....................0-00005 223 
MH203 shf radio link 224 
MH205 shf radio link 224 
MH300 series tactical multi-channel radio link........... 224 
MHS message handling system.............. . 263 
MHT 235 vhf radio link.............. 225 
MICOM XR hf ssb mobile transceiver . 196 
Microwave/line of sight antennas .................- . 604 
MIDAS — mobile integrated digital automatic system.... 717 


MIL-1 military fibre optic cable ....................+0000 
MIL-3300 frequency shift terminal .....................-5 
MIL-7854S vhf hand-held transceiver . * 
MIL-AWANED 8 cictssafclela ateresarerolsraieielsieisrereleretolaeterel tee see tae 

MILCOM military automatic branch exchange (MABX)... 379 
Millgraphic display ss (2. )0 0 lei cc. o velo eet oe 

Military affiliate radio system (MARS) a 
MILPACS military packet message switching system.... 428 
Milstar satellite communication system 
MIL-TERM-280 display terminal .......... i 
MILTEX automatic tactical circuit switch................. 377 


MIL/UST-1 hand-held uhf satellite communication 

terminal) sas.ntiavawonteees cence s+ oe voce se aeete eee 337 
Minimux 12-channel tactical multiplexer................- 379 
Minstrel secure radio system .................2--0-2200- 80 
Minuteman weapon system ground electronic system... 749 
MKS200 digital switching system..................2.020. 367 


ML/101 spread spectrum modem. .. 497 
MLA-IE antennas... 0.26.5... .. 667 
MLA Miniloop.......... ate anaes 
MILA/MLH-2D antenna’ ...2..0. 3. s2eces oe2 enon creer .. 667 
MEP=1 antenna... dees. seas sec saacneias mere 2672 
MLP-1 multi-line telephone. -. 401 
MLP-2 multi-line'telephones::. 2022.6 ase sere oe deters 401 
MLP-4 log-periodic antenna................-0+eeeesecees 672 
MLP log-periodic antennas... 654 
MLV series masts.......... 601 
MMxX-2 multi-mode exciter . 196 
Mobile antenna system .... 612 
Mobile data link terminal... 439 
Mobile hf antenna system . . 613 


Mobile subscriber equipment system (MSE) . 
Mobile test room). Ujena ate ctisantne ME 
Model 200 Tempest digital telephone.................... 
Model 280 digital voice exchange ....................... 
Model 300 dial-up secure voice terminal. = 
Model 310 telephone interface module .................. 
Model 400 integrated communications switching system 
(ICSS) 2. ek Bes ceroe ate iat, Shire dante er 703 
Model 686 vhf/uhf receiver ............. 00.0 ce ee eee n cee ee 541 


Hand - driven generators 


for use with manpack transceivers 


MORTLEY SPRAGUE Handcrank Generators in 
the HD29/11 (30 Watt) Series can be used as an 
auxiliary power supply for military man-pack 
transceivers in the 12 to 30 volt range, or to re- 
charge their nickel-cadmium batteries. 


This series, being separate from the transceiver 
itself, are particularly versatile in their use in that 
they can not only be carried separately but can 
also be used with different makes and types of 
transceiver, since a cable with the appropriate 
connector is all that is required to ensure com- 
patibility with any transceiver. They also have the 
advantage of three alternative methods of mount- 
ing, ie Unipod, tree-mounting (as illustrated left) 


30 watt Series 
(weight 3.3 kg) 
Type 


Output 
voltage 
(max) 


HD 29/11E2 
HD 29/11G2 
HD 29/11A2 
HD 29/11D2 
HD 29/11F2 


FOReharaine or seat-tripod. 


battery of 
nominal 
voltage 


All MORTLEY SPRAGUE products have the same 
inherent precision of manufacture, reliability and 
ruggedness necessary for operation in the severe 


environmental conditions met with in military 
usage. They are backed by over 60 years of 
experience in the design and manufacture of small 
electric motors and generators used for defence 


purposes. 


G E MORTLEY, SPRAGUE & CO LTD 
Lyons Crescent, Tonbridge, Kent, Great Britain, TN9 1ET 


Telephone: Tonbridge (0732) 770358 Cables: Mortley Sprague Tonbridge Telex: 957381 


WY 


Model 2202A vhf/uhf portable communications jammer 


VN Gorse no eck ng hitters Sapns TR MIN ES FN 577 
Model 3369 remote control and monitoring unit (RCMU) . 756 
Model PA-5050 power amplifier ...............6..0.004 . 283 
Modular control equipment... ....... 2.0.06... c eee eee +. 469 
Modular integrated communications and navigation system 

(MIGNS) (AN/USQ-86(V)))\cii.sicnisrsieWieie sre were arelelate ayetetata sions 750 
Modular tactical communication centre (MTCC) ......... 470 
Mould! projects .s-is.<.:..afeares vere cete ve atalte nic aleyantelco hc ols bro's 735 
MP-25 hf/ssb manpack transceiver .................0.005 135 
MP-83 eccm vhf/fm transceiver.............6 cece eee eee 135 
MPS-1664 packet switch, io. 6... des Sects ewes cee teens 470 
MP series portable masts .................0cceeeeeee eee 601 
MPT 1200 message processing terminal................. 471 
MR-20 roof mount antenna support system .............. 654 
MR-301 vhf/fm maritime radio system ................04. 258 
PAR-GOUTECGIVEE ctr toe oars fiat. ojo db vnn eeu eae 163 
MRC-134S(V) shelterised radio terminal system......... 136 
MRM-1 medium-range mobile antenna.............. 649, 671 
DARGA 19-06 1OWOL aires tiles SU tds see hia annie owes 660 
MRS 3250 message switching systems.............. 439, 671 
MRT-2 medium-range transportable antenna system.... 649 
MRT 66 (Royal Navy type 1202) marine vhf 

FAGOLELS NOME eo etepeteicie nc cistars arabe ss ielelchtolgotActe elassiaists 272 
MRT1201 multi-role terminal « <..cij- tei asters ecm sisjars oleicies 440 
MRT2510 multi-role terminal .........-.......... eee eee 309 
MS8S25 modem saseits onc nope sie sien Seles sickens wlatdrela Pnaeleye, Setaress 412 
MSAP multi-channel steerable hull antenna processor .. 577 
MSC-1 command control emergency action console ..... 402 
MSR 140 hf communications system..................... 284 
MSR’ 1020 linear amplifier .........2...c000.edeseseeeeues 196 
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REOOO recelVer. . ,.. «catnts sah) aiheuteey oem eae eee 755 
R8500 2.5GHz helical antenna.......... 621 
RA250 series handsets...................5. . 390 
RA 450 intermediate duty telescopic masts .............. 623 


RA 800 integrated digital audio control system (IDACS).. 310 


RA 905 tactical hf antenna system 624, 667 
RA 911 parachutist antenna .............. 624, 667 
RA 943 vhf log-periodic antenna........ 624, 667 
RA 944 vhf end-fed whip antenna 624, 667 


RA 951 uhf/vhf log-periodic antenna................5 624, 667 
RA 961 ht tactical loop sii, sc bivicive dainsis ere Bbemate chistes 

RA 972 vhf broadband whip 
RA 990 broadband vhf whip 
RA 1001 series DIFAN antennas ............ 0.060 cece eee 625 


RA 1001/1003 antennal Saisie leo picsqss a stesalsietyiaeie. /orereenite 667 
RA, 1002/1004 antenna oc ciaieretv ceisieieealtierne aiaeiteleieres seit 667 
RA1601 tactical satellite ground station antenna......... 338 
RA1792 programmable hf receiver ...............0.00005 178 
RA1794 hf/vhf/uhf receiver ............. cece cece e eee ees 534 
RAT/95 Vif uhfireceive tact smmreniriucestraetetenidioenerraiate 535 
RA1796 hi/vhf/ubf recelVer ae .c scieeis eters» cleniec cis deteriora cle 535 
RA2000 combat field telephones................2...20005 391 
RA3700 modular receiver family. ...........0 00. .0c cee u ee 179 
Racal automated communications electronic warfare 

CEL CI peorne caag Car ore op sarcoantconG usGeccrenouot pos. 535 
RACJAM-V series responsive vhf jammers (AN/ULQ19, 

AN/TLQ501:and AN/TLQSO2), cere jaco.e cies ese create siere nei nsiei dele 570 
Radioiaccess point Systems enna.) eee siemens 382 
Radio communications equipment of the Soviet Union.... 66 
Radio frequency distribution unit .................005 198, 284 
Radio remote-control consoles type D..................- 249 
Radio set control group (MDC) .................se eee eee 62 
RAL 2040 radio system test set .............0 0.0000 e eens 682 
Rapidly depoloyable integrated command and control 

(RADIC), Syste rma icrcca cis sé: sists sis: acacosdscrapaqety cle atsteieten ia leietniatain dete 750 
RAT100 automatic hf antenna coupler ................0.. 140 
RAT1000 automatic hf antenna coupler .................- 140 
RBU 35 1ilf/me/hfirecelveracz.. cu, -02 ns seeinee cee element 248 
RG1000 remote-control! Weaityes wo carapace crore viel stetaintale alcatel 179 
RDES2Z00 Hunting! Gt SYStOR cere ots sp nsiciaie/oleseleyntolale eroleiossiare 557 
Rediffusion mobilevate tower. . 0.5... 6 ce ssence secre s 698 
Regency net'C*' SYStem iy sii. arse eters orn ne mperes fs leelecein ates 751 
REL 4.4 to 5GHz digital troposcatter terminal ............ 241 
REL fixed installation troposcatter terminals............. 241 
REL transportable troposcatter terminal................. 242 
REMSEVS (remote control secure voice system) ........ 246 
Respirator microphone: goatee semis ieteiviectel tettalt ete iste ere 592 
Responsive surveillance subsystem..................... 542 
RF-130-01 synthesized transmitter.................0.0008 198 
RF-155DR TADIL A/link 11 hf transceiver ................ 474 
RF=230S hi/ssbitransceiveriee-nerencue screen 198 
RF-280 hf/vhf tactical transceiver ...............6.0.22005 137 
RF-301 hf tactical transceiver. .....2.2 61. .20seqeeeenseanny 138 
RF-350 series hf radio systemS ..........0.00 2.00 ce cee enee 199 
RF-382 automatic antenna couplers ............ 0.00000 638 
RF-393 vehicular vhf antenna..................--000+ 638, 670 
RF-398 vehicular vhf antenna...................0 eee 638, 670 
RE=398-01 antenna sincere hte came oer atoll 670 
RF-590.A ihf/ssbireceiveni ns. mortpstemitetemiatem reek netienrs 199 
RF-601A automatic antenna coupler..................... 639 
RF-747 40kW hf/isb transmitter ........0..0.... 00.00.02 199 
RF-755 hf/isb transmitter series ................. cece eee 200 
RF-777 series command and control system............. 200 
RF-1020 hf/ssb mobile communications stations......... 138 
RF-1022 hf/vhf/uhf mobile communications system ...... 138 
RER14130-07 hftransmittenc: cesecen aes celeste ee rineicrars 200 
RF-1310A synthesized isb exciter................2.-0-005 201 
RF-1912 transmitting dipole antenna................. 639, 670 
RF-1912A transmitting dipole antenna............... 639, 670 
RE-1914 receiving, GipOle n., jevcgei stares «elles eerste 639 
RE-1914A receiving dipole: « .... oS.chiadees onaorese une 639 
RF-1928/1927 broadband dipole antenna ............ 639, 670 
RF-1933 broadband dipole: .)..c. aria) heer ae 639 
RF-1933-01 antennais..cnaenniaterisian-plocis senebeeeereran as 670 
RE=1933-1it-antennancepaecvecen selene oh eee mnieeinen 670 
RF-2320 transceiver system .......... 2.0.00 cece cece eee 139 
RF-2330 channelised arq system ...............-...00005 474 
RF-2701 advanced digital tactical troposcatter system ... 242 
RF-3045L/R remote control system ..............2..0-00- 139 
RF-3200 series hf ssb transceiver ....................005 201 
RE-3200T transceivertipas...-ereeeeekaneires meee serie 201 
RF-3230 linear power amplifier.....................00005 201 
RF-3281 voice duty antenna coupler ..................005 639 
RF-3370 frequency shift keyer converter................. 474 
RF-3466 hfdata:modem..... dncermsesratieeecitereeeeeeears 475 
RE-S466T data modem) 3.......5.1;si eee ee oe ee 475 
RF-3490 digital data buffer processor.................... 475 


RF-3990 secure voice unit for RF-3090 AN/VRC-94A(V) 
AN/PRC-117, or frequency hopping series transceivers 522 


RF-4000 series 400/100-watt hf radio set................. 139 
RF-4032 deployable tactical antenna siting kit............ 639 
RF-5000 hf/ssb digital radio system..................5055 140 


RF-7100 series adaptive communication systems autolink 202 
RF-7166 series adaptive hf datacommunications system 202 


RF monitor receiver model 91669...................0000- 542 
RG-5545A vhf/uhf receiver ........... 0. cece e ete eee eee 203 
RG-7410 vit demodulator |... ..:..,.cc Hess tens cleans 403 
RG-7410-1 vft demodulator ..............-. eee e eee ee eee 403 
RG-7410-2 vft demodulator ................... eee ee 203, 403 
Rhino hfijammen,.....:.1 eee lene cians Sate cate ae lee ewes 568 
RICE Mk 2 rationalised internal communications 

OQuiNMBNts ce oh cS eemtend. Testes rete halon ee CCE OG or 
RITA: SyStemis crs tctee taste its sas, aratoeines teeta biaiests 
RJS3105 jammer . 
RISS140 JAMIMEL, Sse. coon) Weleae aaron abet 
RKG-8500 key generator .....0 2.1.0 ceseansecseresieseaws 509 
RLPA4/30TT rotatable log-periodic antenna system.. 654, 672 
RMO001 hf receiver multicoupler ...............-.2005 246, 599 
RMO061 receiver multicoupler.................2-00005 247, 600 
RMO99 receiver multi-coupler ..............0ceeeceeeeeee 600 
RM series hf and vhf receiver multicouplers ............. 150 
RM/VRC-240T uhf/am radio units... 2.0.6... cece eee 34 
RM/VRC-240UV vhf/uhf am radio unit.................... 35 
Rohde & Schwarz df equipment ..................0.00008 554 
RP-6 portable:recelver fc). dace 27sec sensei oe 147 
RPrU-7 radio receiver sac. scicanueiee ence h deste Sas 148 
RPrU-9 portable vhf receiver .............0cec ce eee cence 211 
RRG-77 regenerative repeater ......... 2.0.0.0... cece eee 502 
RRS-7 radio relay equipment........... 2.0.0.0. cece eee eee 245 
RS-3 radio relay System. «<6: wie sisinje,e'atnysiaeidrobays OR mele 245 
RS 100 underwater transponder ................0e0e cece 259 
RS3153 tactical OSM SYStEM ....cc 6... cewceesseeseeuscenls 536 
RS-B25-SA hf manpack transceiver. ................2..05 61 
RS-B25H-SA hf frequency hopping manpack............. 61 
RT00/MP hfitranscelven a2. «. adaastredsentsnrcteeaine eines 140 
RT125 125-watt hf mobile transceiver.................0.. 90 
RT400 transportable hf system ..... 26.2.6. c eee eee eee 141 
Rt-601 millimetre wave communicator.................45 141 
RT-619/BC uhf/am-fm transceiver ......... 6.0. cece eee ee 259 


RT-620/A vit transcelverancmsseniaailenamcts cee eee eee 260 
R644 hfinaval-station refit: . coi...» ..-cnnmncinemaceeeene 275 
RT645'hf naval station refit: #i:162.': sae siteleeien ieee eee 275 
RT650 hf navalstation refit... .ctec-nid-ck -beictaleclet selene 275 
RT-660 1.5-watt uhf/am manpack transceiver ............ 46 
RT-731A vehicle transceiver..............0.eceseeeece eee 46 
RT-731F fixed station vhf transceiver .................... 46 
RT-731FA vhf base station transceiver................... 46 
RT-731M motorcycle transceiver ...............0eeeeeeee 46 
RT-735S vhf vehicle transceiver .............-..ceeeeeeee 47 
RT-761P portable vhf transceiver .................0..000e 47 
RT-783P vhf/fm portable transceiver....................- 47 
RT-1000 transportable hf system ...................0045- 141 
RT-1017/ARC uhf transceiver. ......... 6... cece cece eee eee 328 
RT-1101 hf/ssb transceiver - = iciccinc. «os isile coin wlelv cena 144 
RYT-1131 hf/ssb transceivers a..:.<% «cletsiclsiamicielsls/elelsieeeieiaele 142 
RT-1150/ARC-159(V) receiver/transmitter ............... 329 
RT-1194/ARC-159A(V) uhf transmitter/receiver .......... 329 
RT-12001/ARC-240 uhf airborne transmitter/receiver..... 296 
RT-1210/ARC-240 uhf airborne transmitter/receiver ..... 296 
RT-1379()/ASW transmitter/receiver/processor.......... 329 
RT-1393/USQ hf/ssb transceiver. ...............eseeeees 203 
RT-2000A vhf/fm radio relay rpv payload ................ 142 
RT5201 remote Control ssn o.<inissoieloisiaiels niece ele ea ieee 142 
RT5500. message terminal’: <=. «1ejsic)el« alelecta ella eee 475 
RT/ARQ-100 hf/ssb transceiver............0..2seeereeees 475 
RT/ARQ-400 hf/ssb transceiver. .... 2.0.0.0... cece eee ee 475 
RT/ARQ-1000 hf/ssb transceiver. ... 2.0... 0.0.0.0. cece eee 475 
RIM10'vhf/uhf transceiver: sic <)./c.< «t-te. 2 eee 290 
RTM-88A vhf/fm transceivetie. ..6<.0...se.. ceciece sede eeee 62 
RTU10 uhf transceiver. crise casei steten Seren Ree aaeee 291 
RTV10 vhf transceivers. dscstieateis+ «ite biseu alee eter ene 291 
RU-1/1 portable transceiver set ................00-0eeeee 148 
RU-3 vhf portable transceiver set...................00005 148 
RU-30 transportable transceiver...............0.00 eee eee 149 
Ruggedized rotary printer... .........22. css cceeeenee 330 
RUP-33 portable vhf transceiver............. 2.2.02. e eee 757 
RUPG-1A diver's homing receiver.................0e0005 249 
RV-2/400 transceiver Blitz". 7.75 f oan)... me caer ae eee 47 
RV-3/13/P vhf/fm manpack and vehicle transceiver ...... 48 
RV-3/13/V vhf/fm manpack and vehicle transceiver ...... 48 
RV-4/213/V vhf/fm manpack and vehicle transceiver ...... 48 
RVG-924 radio relay equipment ...............0c cence eee 218 
RVG-934 radio relay equipment ...................0-00e- 218 
RVG-950 radio relay equipment ...............-0..0 eee ee 755 
RX 4000 hf ssb/isb scanning receiver...................- 526 
RY-20/ERC vhf transceiver (AN/PRC-77)................. 5 
RY-39/ERC hf/ssb transceiver ..............0eeeeeeeeeee 6 
Ss 
S series mobile whip antennas.....................0005- 645 
S-1 miniature hfirecelver .. 5 << <c7cs 2-1 s-ties salle 142 
S307 AkWihfitransmitterns.. 255% 2 ateevete aeprtelahelate esata ate 161 
S-500/E-600 hf transmitter/receiver...................00. 169 
S-575 digital troposcatter modem...................22005 242 
S1810HF transmitter ®)-2i.s.es sacs see eee ae eee 161 
S-1903 multi-band doublet antenna.................. 643, 670 
S-3909 tactical log-periodic antenna................. 643, 670 
S-3937 ground plane antenna ................-..006e 643, 670 
S-76150 hf ssb/isb communications system.............. 755 
S-76210 hf ssb/isb communications system.............. (50 
SA-105 telescopic Mast:..cisiciiaak vajesine s+ > <08he pve 607 
SA-2001. system analySe@r i... 000%... 010s chante eneene 684 
SAGOM 200 eccm processor. 5.....20...-02 0 oecielenae een 291 
Saivor 4 mf transmitter «00.6.6 ie 2 <n+ on ecus se eee 275 
Saram 7-82 vhf transmitter/receiver ...................4. 292 
SART subscriber access radio telephone................ 8 
SAT3311 hf signal analysis terminal ..................... 536 
Satcom secure voice terminal..............-.-0s0eeee0ee 522 
Satellite antenna for Land Rover roof mounting.......... 338 
Satellite antenna for tactical ground stations............. 338 
Satellite parametric amplifiers ..............0......-2005 357 


Saudi Air Defence C* system communications segment.. 724 
Saudi Arabia 


SYStOMS).< disse hlsceayiareasind sb yeaa eee eee ea 723 
Saudi Naval expansion programme 

(SNEP)—communications. sc. a2 cists ise ce eee 724 
SB-22/PT manual switchboard ...............c.ceceeeeee 369 
SB-42 field telephone switchboard .................00005 370 
SB-130/GY electronic switchboard ....................5. 367 
SB-3090 tactical switchboard ...........-...0eeeeeee eens 377 
SB-3614 tactical switchboard family ..................... 403 
SB-3865 unit level circuit switch ............0..0 cece eee 397 
SB-4170/TT telephone switchboard...................... 361 
SB-6090 tactical switchboard............. 2.0... cc eee 377 
SBG-4 solid-state exciter. 0.00... 0... c cece cece eee eee ee 204 
SBT-1K series hf/ssb transmitters ..........0..2.....0000 204 
SC-10 (SCANCALL) adaptive hf radio system............ 204 
$C106,hf/ssb transceivers. 2% «<0 2. <)se ate epee teeter 143 
SG140 hi/ssb transceiver. . 0... 1.02 ss <0ser) nee eine 143 
SC400 automatic antenna coupler ..................-0005 655 
SC600 field message terminal................00000 000 ee 476 
SC620 personal data terminal ........ 00.0.0 .0 0c ce eee 476 
SC-1000.secure transceiver . ......6.. 2siaNai feel = aang 143 
SC1106 hf transceiver system ................00 seen ee 204 
SC-1500 speech scrambler. oi). Asien. aes acuine nomen 516 
SCAM) Masts). aes cishvasiie wenn slteleisaniviele wishin coment aaa 617 
Scanmast military telescopic mast .................0.05: 609 
SCG-7211 range OxtONndOns ....<..6.0 2-2 usmen cs cavemen cei 543 
SCD-7301 if panoramic display unit............... 0.0000. 543 
SCD-7303 if spectrum display unit .............2.2.0..005 543 
SCECOC standard communication equipment for command 

and operation centres sac facmasaeeh vee seats 367 
SCI control'display unit (CDU) sc 3)-Gi a7 cata nas tclasspcle pelos 330 
SCI frequency division multiplexer ...........0..0 2.00005 330 
Scicon message switching system ..............0..0000- 442 
Scimitar family of secure tactical radios ................. 91 
Scope Signal Phase III hf/ssb radio system.............. 751 
SCOT shipboard satcom terminal ..............00.0 0000s 338 
SGP-2160 putse:analysef,. oi .0:0.55,..cauiesstaetarinein dei 543 
SCR-7204 VF rOCONVEN 5 sic <isiaisteis ssssertiopa ase clatter stemeete 543 
SCR-7202 miniature receiver ............... cece cece eee 543 
SGR-7204 Vif receiver. «ci 5.00505 0:45 on'tha coma taaigiele erate 544 


SPENDEX 40 
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Spendex 40 has been developed to — Net keys, upto 20 settings. Spendex 40 is easy to operate and 
offer high grade secure voice and — KDC (Key Distribution Centre), a there are no installation costs 
data (facsimile) over narrowband because there is no need for 


aaa are centralized key distribution ; 
transmission circuits. Soendex 40, a z approved, protected lines. 


system to offer compatibility with 


stand alone terminal, can be used STU-II (TSEC/KY-71). 
over existing military and public ie 
switched telephone-systems or — KC (Key Cube), a decentralized Se site B.V. ; 

. fe eeu . eerenakkerweg 1, 
radio links. The key management key distribution system for P.O. Box 218, 5600 MD Eindhoven, 
can be based on: networks not depending on The Netherlands. 

central key management. Tel.: (0)40 722600 Telex: 51732 USFAE NL 
Talk with Philips Usfa — 


and comment in confidence. 


ims PHILIPS 


802 INDEXES/Alphabetical/S—T 

SCS-7620 mobile monitor/df system ..............0-00005 561 
SCT-8/18 X-band adaptive satcom terminal.............. 358 
SCT-35 satellite earth station............... cee eee eee eee 359 
SCT-7000 shelterised communications terminal ......... 143 


SDH5-8G'hi/SSb recelVericw aeee<ttienintrsieteietial> ele eterctes- 
SDS-1 secure digital switch 
SE-20 hand-portable radio transceiver ................... 64 
SE-20 portable transceiver .........2:2:.0secsceecscenees 
SE-400 hf radio system.............. 

SE-551 mobile radio station ......... 

SE6861 hf manpack transceiver 
SEGS863' hf transceivertisc-scmckrioes sta steerew seis oniscereere 
SEACASS-Ships electronic audio control and selection 


SEC-13 secure communications terminal . 
SEC-15 digital data crypto device....................005. 
SEC-17 digital data bulk ciphering device................ 
SEC-22 secure communication devices.............-.... 


SEC2401 digital encryption equipment................... 
Second generation defence communication network 


(SGDGN) Ritter eh eae selon eilant ase cere wins aa nae 722 
Secrette military headset... 65. c senses ete rc tes tees nee 592 
SECS 86 communication computer system .............. 476 
Sséectionalirodantennas acess scuitacis smownteclaticlenmeris 625 


Securadio 1100 portable radiotelephone with integrated 
scrambler 


SEL tactical display family 
SEM52-S vhf hand-held transceiver .................2005 
SEM 152-S'vhiivehicular Tadio:. ns... ces is< cule ioe a0 screen ce 
SEM170 vhf synthesized manpack radio. 
SEM171 vhf synthesized manpack radio................. 


SEM172 tactical hopping vhf manpack radio......:...... Pf 
SEM180 vhf synthesized vehicular radio................. 28 
SEM182 tactical hopping vhf vehicular radio............. 28 
SEM190 vhf synthesized vehicular radio................. 28 
SEM192 tactical hopping vhf vehicular radio............. 28 


Serlaldimpact pri Mters sa:5. <0 ots. s stemieia de aeeisuisstepieleenieies 
Serial signalling system (S-cubed) 


Series 400 emitter location/comint system............... 561 
Series 690)hf/ssb transceiver... 6.63.62. eee eee ee cee ee 150 
Series 800 emitter location/comint system............... 561 
Series 2000 high power troposcatter amplifier ........... 242 
Series 3800 millimetre wave radio...................2... 242 
Series 4000 high power troposcatter amplifier........... 242 


Series 7000 COMJAM systems 
SFP O200 directionitindeter.cs-creeaeea eee ni ares 


SG-201 antenna... 
SG-202 antenna 
SG-203 antenna 
SG-204 antenna. . 
SG-301 antenna 
SG-302 antenna 
SG-303 antenna. . 
SG-401 antenna 
SG-402 antenna 
SG-403 antenna. . 
SG-404 antenna.. 


SG-712-S-DE ssb radiotelephone..................02.005 
SG-715 portable ssb radiotelephone 
SG-715-S-DE ssb radiotelephone......................2. 
SHCS battlefield short haul optical fibre cable system... . 


SHF airborne command post antenna ................... 651 
Shi/anti-jam tricmodem fess. : cnc seats ceriecedeees aca 477 
SHE quick reaction.antennal........ce.005-seen aearaenecns 637 
SHINCOM shipboard integrated interior communications 
SYSUGI A Srevcroeheejs,< ps gm age hale ela nw Se ake 8 Sy sielels cee sieeve ane 


S! 2000 digital telephone exchanges 


SICOP-500 integrated radio communication system. ..... 292 
Signaal hf eccm equipment range (SHEER).............. 265 
Signaal integrated communication system (SINCOS) .... 226 


Single card vocoders .. 
Single channel ground and airborne radio system vhf 
(Sintgars-V)i esse oh cera os oe Sea eae ee een Genie otis 
Skynetisatellite fc tcchives acaba emnr aecemtce mt aiasenes 
Slimguard noise excluding headset ..................... 
Sloping V antenna ...... Go xcunmosadaagou 
SM-0500 audio switch matrix ...............e scence eee eee 
OM-SS00 hk Switch) matrlX 25 lees «ncfenert ews cei peel 
SM-5000 digital signal switching unit .... 
SM-6000 audio/data switching unit ...... 
Small capacity troposcatter system. ..... 
Small carrier communication vehicle... . 
Smail'digital switch: (SOS) <3. 5225 be ccc sce nnictens vane 
SMART—Sshipborne modular automated radio terminal.. 410 


SMC 1203 Mk III radio relay system........0....0.0000005 225 
SNAP-1 steerable null antenna system .................. 578 
SNR-1 linear amplifier 

SNR=1500inf transceivers cecuns 50 scene seemed eaten 206 
SNR-2000 linear‘amplifien 22 .5.).Gc ccs cna casinancikaseate 206 
SNTI120 digital shipborne communication system ....... 250 
SNT1240 digital shipborne communication system ....... 250 
SOo 4 Nf traneceiver.cs,cctec ashes. reseeeie hos tee eee 1 
Sonobuiey receiver system ...0.0.. ck ig once ni od sale gowns em 278 
Sonovalve Mk Ill series headphones and headsets ...... 593 
SOTAS armoured vehicle intercom...............0e0ee ee 378 


South Africa 


antennas and: masts 5 oxerre..caieisistdas atsenis deem oeeatee cer 609 
ground-based radio 168 
MISCOTAMEOUS 44; 5 eeiecetenc eee cine lavas eee couse levees 695 
SYSCOMS Se recistetersso sete getetwiede eles oiote sls casrete estates peal ore 724 
tactical ground radio 57 
SP-270 fsk converter/comparator...................-005- 694 
SP 300 GCA cipher teleprinter...................02.0000- 509 
SP-590/N hf submarine aatenna matching set............ 606 


SP 668 uhf filter and uhf equipment/filter multicoupler ... 607 

SP-673 automatic hf submarine antenna matching 
SUB-SYStOM)aiiacaeaes tsa clos onerteeethe o sehtee oiteterare 

SP 815A secure voice unit 


SP-884 automatic hf antenna multicoupler .. . 
SP-900 series intelligent airborne processor............. 
SP-913/A If/mf/hf receiver preselector................... 
SP-913/Bihf postselector 2) 5, oeeieoe sees ce varee nieve o aire 
SP-965/M uhf voice and data spread spectrum modem... 425 


SP-1030 digital data mMOdeM\... 2a. ce.- cc nee cece nce net 426 
SP=1185 fk MOON y <\neis sew apete erie ers srs sletetos cleats Suns Biz/ states 426 
SP-1212 vhf/uhf voice and data airborne spread spectrum 

MOGOM or. Fed. awiarcateteeds caterers deities atslarxistarels 426 
SP-1287 uhf voice and data spread spectrum modem.... 425 
Spain 


‘encryption'and'Security:) <a cstisletriciete-eener Gee. « 
tactical ground radio 7yscmmcnrterenienteds 
Spark frequency hopping transceiver 
Special operation liaison communications assemblages 


(SOLCA) ..2.t.c caenkaene cemeaienncelaee Beata pnemapres ae 145 
Spider (Signaal portable infantry digital encrypted radio) 

MANPACK sis casas s cred dle,s ce is eo weratateimereas eierate sietera ate 756 
SPR-230 log-periodic spiral antenna................. 628, 667 
SPR-330 log-periodic spiral antenna................. 628, 667 
SPUR rotatable’mast’ 5 s2.06,50:..2 emcees sheen eeneee 617 
SR108A communications surveillance 

recorder/reproducet. 5.2. Accs ce ossceeulastiestlns = snepee 


SR-109 synthesized isb receiver......... 
SR=130' IkW transmitters. on. ace seen cries « 


SR-209/AFC receiving system............... 
SR-210FS hf/ssb transceiver ................ 
SR 320 radio speech crypto unit............. 
SR-380 150-watt hf ssb/isb transceiver 
SR-385'ssb/isb transceivetinr-tececttetisciies etal eirtetein oe 
SR-416 vhf/fm transmitter 
SR=445 vht/am receiver -a-cictesas etd cee e ied 
SR-589 receive multicoupler ..................-. sence ee 
SR-800'voice' privacy Unltsigasces.crieces viens creeleneeais 
SR-1010 vif/If/mf/hf Comint spectrum ranging receiver 

SYSIOM «.ieethiesiirea eee aA eA he tole oe ane ere 532 
SR-1080 remotely controllable vif/If/mf/hf-ssb/am receiver 


SR-1090 vif/If/mf/hf-ssb analysis and interception receiver 
SYSTOM (2c Acertsiae Ris anata trieeieistel alee alee ett ee 

SR-1126 vhf/uhf search receiver system..... 

SR-1195 vhf/uhf analysis receiver system 

SR-2020 mf/hf/vhf/uhf tactical surveillance receiver...... 544 

SR-2150 vhf/uhf series receiver 
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All the Defense Information 
ow ll Ever Need 


The International 
Defense Directory 


An alphabetical index of companies and organizations 
worldwide, cross-referenced to the main IDD entry. 


CONTACT REFERENCE — 


Country-by-country, the main IDD entries give maximum detail 
on defense manufacturers— addresses (including telephone and 
telex), key directors, subsidiaries/ branches and, where possible, 
specializations and main products. 


The IDD entries help you identify who to buy from, who to sell 
to, and who to watch. 


WHO'S WHERE? | 


A worldwide alphabetical index Ri ane Te een 
cross-referenced to the main IDD entry. 


PRODUCTS/SERVICES INDEX _ 


A quick reference guide to over 6,000 products and services, to 
help you identify precisely what kind of product you 
need—from AA gun systems to Zeroing devices. 


PRODUCT-SUPPLIER LINK | 


Listed by product— details of every competing manufacturer. It 
helps you identify, for instance, who makes half-tracked ° 
armoured vehicles, or RPV/drone landing gear. 


PRODUCT TRADE NAME 


REFERENCE 


A quick reference index of trade names and their 
manufacturers, to help you identify suppliers instantly. 


ACCURATE INFORMATION 


All the information provided in the International 
Defense Directory is based on detailed questionnaires 
supplied by the governments, organizations and 
companies listed. There is no payment for entries, so 
the IDD’s information is far more comprehensive than 
any other directory. 
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THE 1988 EDITION 
CONTAINS VITAL 


COMPREHENSIVE 
INFORMATION ON 


uilitary procurement officials, 


suppliers and their products. 
= 


1200 PAGES OF 
NTIAL DATA FOR 
INSE INDUSTRIES 


000 COMPANIES 


6,000 PRODUCTS 


(OCOUNTRIES 


INSTANT ACCESS TO ALL THE 
_ INFORMATION YOU NEED 


Starting with just the name of a government organization, 
military command, manufacturer, service company, 
sales agency, a country, an executive, a type of 
product or service, or a product trade name, the 
user-friendly cross-reference system will lead 
you to the data you want. 


LOOKING FOR THE SUPPLIERS OF 
GROUND BASED DISPLAY SYSTEMS? 
HERE’S WHAT YOU DO 


STEP ONE 
Turn to the Product/Services Index and make a 
note of the relevant product code number. 

For example “display systems— ground based:” 
the code number is 455 40 


STEP TWO 

Turn to Product-Supplier Link section to find a 
list of almost 40 ground-based display systems 
suppliers under the product code number. 
Choose one supplier— note country and key 
number. For example Harris Corp. USA 75-42050 


STEP THREE 
Turn to Contact Reference section 


where you will find details of the Harris Corp’s. head 
office, operating divisions, specializations and key personnel. 


TO FIND: 
A government department, an agency, an armed forces 
command, a civil defense or police headquarters, an 
embassy or a military mission. 
Quick Reference for country and key number, then Contact 
Reference for full information. 

© A country with its defense equipment buyers, users, 
developers, producers and sellers. 
Contact Reference (divided by countries, in alphabetical 
order) 
A senior person, military or civilian, in government, 
industry or commercial service. 
Who's Where for country and key number, then Contact 
Reference for full information. 

W The manufacturer of a product with a known trade name. 
Product Trade Name Reference for manufacturer, country 
and key number, then Contact Reference for full information. 


That categories ¢ can you u find by u using IDD 1988? 
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: Foreign | Tra de - _< Multinational Intergovernmental 
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Jane’s Publishing Co. Ltd. Dept. DSM, 238 City Road, 
. Tondon, ECIV 2PU Telephone: 01 251 9281 Extension 65. 


International 
- Bewetense 


eae 


Jane's is the World’s leading source of information on defence, aerospace 
and civil transportation. 


We launch new products every month in response to new developments. 
Major titles planned for 1988 include: 


MAY Jane's Fighting Ships 1988-89 
Jane’s Military Logistics 1988 
Jane's High-speed Marine Craft 
and Air Cushion Vehicles 1988 
JUNE Soviet High Command 
JULY Jane's Air-Launched Weapons 1988-89 


Jane's Spaceflight Directory 1988-89 
Jane's Weapon Systems 1988-89 


AUGUST Jane's Infantry Weapons 1988-89 
Jane’s Avionics 1988-89 


SEPTEMBER Jane’s Armour and Artillery 1988-89 
Jane's AFV Systems 1988-89 
Jane’s Air Defence 1988-89 
Jane’s NBC Protection Equipment 1988-89 


OCTOBER Jane's Military Training Systems 1988-89 
Jane's Security and CO-IN 
Equipment 1988-89 
Jane’s NATO Handbook 1988-89 


NOVEMBER Jane's All The World's Aircraft 1988-89 


For more information on these and other products, and details on how to 
order, contact The Sales Manager, Jane’s Publishing Co. Ltd, 238 City Road, 
London EC1V 2PU (Telephone 01-251 9281) 


Jane’s Publishing Inc, 115 Fifth Avenue, 4th Floor, New York, NY 10003, USA 
(Telephone (212) 254 9097) 


